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Preface

When I first began producing a text in learning disabilities in 1991 for

advanced undergraduate and graduate students, I had two goals. The first

was to provide students with a rock-solid unassailable knowledge base. I

want them to have the most current information about the learning disabil-

ities field. To meet this goal, I turned to my esteemed colleagues and friends

for help. And they have never disappointed me.

My second goal was to get students to wrestle with the issues and implica-

tions arising from the given information. Most of our advanced and gradu-

ate students come from the teaching corps. Instructional, curricular, and

behavior management demands tend to reinforce a more concrete mindset in

teachers. In turn, this mindset makes wrestling with conceptual and research

implications a rough ride for our students. But professors’ gentle prompts

and more pointed questions on important issues can effectively scaffold the

mental shift necessary for successful learning and performance. Individual

and assigned questions for collaborative group work in initial seminars

usually effect a smooth cognitive transition to the desired mental frame

necessary for lively seminars. Once set on track, like a train off from inertia,

the students will take off and generate thought-provoking questions on the

chapters read!

My two goals have been constant across the revised editions of my text. As

evident from the table of contents, there is a balanced coverage of materials.

We begin in section I with chapters covering conceptual and research areas,

including new entries on language processes, self-regulation, and brain

structures. I choose to include self-regulation because I foresee its promise

as an area for future research. Research on self-regulated learning has been a

major dominating force in educational psychology in recent years and

interest in it will spill over to learning disabilities because the concept of

self-regulated learner dovetails with the conceptual and intervention needs of

students with learning disabilities.

In the second section, intervention research is the theme and updates in all

the major areas are given. Early reading instruction does not appear here

because Dale Willows had been ill and regrettably could not complete the

chapter. Readers should not be too disheartened. With early intervention

research well underway in several research centers in U.S., it may be more

useful for someone to await the data and then summarize the findings so that

xvii



we learn about effective ways of teaching all children to read. At any rate,

Lorraine Graham and Anne Bellert’s chapter on reading comprehension

more than compensates the absence of a chapter on early intervention.

With the intervention focus steadily shifting to intermediate grades, their

chapter couldn’t have been more timely! In this second section, the new topic

entry is the chapter on community of practice by Annemarie Palincsar and

Shirley Magnusson. I asked them to contribute on this particular topic

because their conceptual frame has much promise for research on effective

inclusion.

In the last section of the book, I focus on researchers/scholars’ thoughts

about issues in areas of children, adolescents, and adults with learning

disabilities. The book wraps up with a short but poignant piece by a father

of an individual with learning disabilities. I believe it is through a father’s

eyes that we best understand the need for a life-span perspective in under-

standing and learning about learning disabilities.

Bernice Wong
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To the student,

Someone posed a naı̈ve question to me. She asked why do I want to revise

my text? I revised this text for the third time because learning disabilities is a

vibrant field with much new information that needs to be shared and the

implications arising from it thoroughly considered! The nature of this new

information comes in diverse forms. There are new research findings,

revamping of old information in light of new, and new areas of research.

These chapters provide exciting readings that will get you to cogitate and

produce some probing questions for your seminars and theses research.

Already, as this book is going to print, new discussions are being held on

issues that will impact on the learning disabilities field, for example, the issue

of resistance to instruction as a way of identifying learning disabilities in

students. You see how dynamic the field is, always bubbling with conceptual

issues and empirical directions, the implications of which need to be debated

and sorted out. Consequently, there is always the need to revise what we

know and what we think in learning disabilities!

Cheers!

Bernice Wong
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CHAPTER 1

Learning Disabilities: An
Historical and Conceptual
Overview

Joseph K. Torgesen
Florida State University

I. CURRENT STATUS OF THE FIELD

The importance of learning disabilities (LD) as a field of professional prac-

tice and scientific inquiry can be appreciated by considering its achievements

in four areas. First, more children are currently being served in LD programs

than in any other area of special education. According to data currently

available from the United States Department of Education, Office of Special

Education Programs, 50.5% of all children identified for special services in

the schools are classified as LD. During the 1999–2000 school year, approxi-

mately 2.9 million students were identified as LD in the United States.

In addition to being the largest field of special education, LD also con-

tinues to grow at a rapid rate. Although it has not continued to grow as fast

as it did during its early years, it remains the fastest-growing category for all

high-incidence disabilities. The most rapid period of growth in the numbers

of students identified as LD occurred in the six years following the passage

of legislation requiring schools to provide services to students with learning

disabilities. From 1976 to 1982, numbers of children with LD served by

schools in the United States grew by 130%, for an annual growth rate of

almost 20%! In contrast, during the period between 1983 and 1988, a period

Learning about Learning Disabilities, Third Edition
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of consolidation occurred in which the annual growth rate slowed to a little

under 2%. The most recent figures indicate that the growth rate between

1990–91 and 1999–2000 was 3.4% per year, while during the same period,

total school enrollment increased at a rate of about 1.4% a year. It is not

clear why the last 10 years have seen a slight rise in growth rates for students

identified as learning disabled in the United States. The rise may reflect the

influence of a number of different factors, such as increases in the diversity of

the student population or rising pressure on schools to increase student

performance, driven by new accountability standards.

Overall, approximately 5.7% of all children in public schools in the United

States are being served in programs for the learning disabled. However, a

continuing problem is that prevalence rates vary considerably from state to

state, with a range from about 3% in Kentucky and Georgia to close to 9.0

and 9.6% in Massachusetts and Rhode Island, respectively. Of course, the

differing criteria used by various states can create problems for children and

their families when they move across state boundaries. While these figures

from the U.S. amply document the importance of learning disabilities as a

field within special education, formal programs for children with LD are not

restricted to the United States. Canada has an extensive system of services

for children with LD, as do most of the countries of Western Europe.

A. Legal Status within the Law

The extensive services to children and youth with learning disabilities in the

United States are the result of the field’s firm status within the law. Begin-

ning with P.L. 94-142 (The Education of the Handicapped Act of 1975), all

school districts are required to provide free and appropriate education to

children identified as learning disabled. The law, and federal regulations

developed to implement it, specified a wide range of practices that were to

be followed in delivering services to children with LD. The essential provi-

sions of PL 94-142 were reaffirmed in P.L. 98-199 (The Education of the

Handicapped Act of 1983), which also contained some provision for expan-

sion of services at preschool, secondary, and postsecondary levels. Finally,

this legislation, now known as the Individuals with Disabilities Education

Act (IDEA) was reauthorized in 1997, with provisions to assist with discip-

line, assessment and accountability, and development of individualized edu-

cational programs for children with disabilities. IDEA will be considered for

reauthorization by the U.S. Congress in 2003.

B. Professional Associations

A third indication of the current status of the LD field is found in the number

of associations that have been formed to advocate on behalf of children with

4 Joseph K. Torgesen



LD, support professional development, and provide a forum for discussion of

research. Currently, seven major organizations focus exclusively on the inter-

ests of children with LD and professionals who work in the field. The largest

of these organizations is the Learning Disabilities Association of America

(LDA), formerly known as the Association for Children and Adults with

Learning Disabilities. Formed in 1964, this organization has over 40,000

members, with nearly 300 local affiliates in 50 states, Washington, D.C.,

and Puerto Rico. It has been concerned primarily with advocacy for learning

disabled children at the state and federal levels, parental issues, and the

communication of information about educational programs and practices.

The Learning Disabilities Association of Canada was incorporated in 1971,

has an additional 10,000 members, and has goals very similar to those of its

sister organization in the United States.

The Division for Learning Disabilities (DLD) is the largest division within

the Council for Exceptional Children. With about 10,000 members, it is

focused on enhancement of professional practices in the field. The Council

for Learning Disabilities (CLD) is an independent organization of 5000

members with goals similar to those of DLD. The oldest professional

organization in the field is the Orton Dyslexia Society, which changed its

name to the International Dyslexia Association (IDA) in 1998. The organ-

ization was formed in 1949 and currently numbers about 13,000 members.

IDA contributes primarily to professional development and communication

of research about children with specific reading disabilities.

Two smaller organizations focus primarily on discussion of issues and

dissemination of information about learning disabilities. The National Joint

Committee on Learning Disabilities (NJCLD) is a small organization com-

posed of appointed representatives from the other major LD associations and

other groups that have an interest in learning disabilities. Its purpose is to

provide a forum for communication among associations and interdisciplin-

ary consideration of many of the issues confronting the field. This organiza-

tion periodically issues position statements on many of these issues. The

NJCLD is in a position to be uniquely influential because its member organ-

izations represent such a large portion of the entire LD community. Another

relatively small organization whose mission is to disseminate information

about LD is the National Center for Learning Disabilities (NCLD).

Finally, the only organization devoted exclusively to promoting and dis-

seminating research about learning disabilities is the International Academy

for Research in Learning Disabilities (IARLD). Membership in this group is

by invitation and consists mainly of active researchers. Its purpose is

to provide a means for international communication about research on

learning disabilities.

These organizations play a very important role in contributing to the

development and continuing visibility of the field. Most of them hold

1. Learning Disabilities an Overview 5



at least annual meetings at the national level, and several of them

publish professional journals on a monthly or quarterly basis. Their large

and growing membership attests to the high level of concern for children

with learning disabilities manifested by parents, educators, and researchers.

C. Active Area of Research

A final indicator of the current status of the LD field is the level of interest in

the topic among researchers. It is a very active area of research. Research on

LD within the United States received a major impetus with the passage of

the Health Research Extension Act of 1985, which mandated the formation

of an Interagency Committee on Learning Disabilities. This committee was

charged to examine the current state of knowledge in the field of LD and

then make a report to congress with recommendations for a research initia-

tive in the area. This report was submitted in 1987, and a year later, its major

content was published as the Proceedings of the National Conference on

Learning Disabilities (Kavanagh & Truss, 1988). The report recommended

that the National Institute of Child Health and Human Development, a unit

within the National Institutes of Health, take the lead in establishing a

comprehensive, multidisciplinary program of research on learning disabil-

ities. In the words of the report, ‘‘A major goal of this research should be the

development of a classification system that more clearly defines and diag-

noses LD, conduct disorders, and attention deficit disorders, and their

interrelationships. Such information is prerequisite to the delineation of

homogeneous subgroups and the delineation of more precise and reliable

strategies for treatment, remediation, and prevention that will increase the

effectiveness of both research and therapy.’’ (Interagency Committee on

Learning Disabilities, (1987), p. 224).

Based on these recommendations, the NICHD began a very active and

programmatic series of studies that focused primarily on children with

reading disabilities. This research has borne considerable fruit, with one

indirect result being the largest national initiative to prevent reading diffi-

culties ever undertaken in the United States. This initiative, called ‘‘Reading

First,’’ was part of a larger education bill called ‘‘The No Child Left Behind

Act,’’ which was signed into law by President George W. Bush in January,

2002. The initiative has been both energized and directed by findings from

the research on reading, reading growth, and reading disabilities that has

been supported by NICHD and the U.S. Office of Education over the past

15 years. Another effect of the additional support for research in LD has

been to attract professionals from fields other than those traditionally asso-

ciated with learning disabilities (i.e., special education) to research in this

area. In particular, well-trained researchers from the fields of psychology,

6 Joseph K. Torgesen



medicine, and linguistics promise to make important new contributions to

knowledge about learning disabilities.

Communication about research and professional issues in learning

disabilities is aided by the publication of six journals devoted exclusively

to the topic. The most widely circulated of these is the Journal of

Learning Disabilities (published by PRO-ED, Inc.). Others include Learning

Disabilities Quarterly (published by CLD), Learning Disabilities Research

and Practice (published by DLD), Learning Disabilities: A Multidisciplinary

Journal (published by LDA), and Annals of Dyslexia (published

by the International Dyslexia Association). IARLD publishes two or

three monographs a year on topics related to learning disabilities as well

as a periodical called Thalamus. In addition to these outlets devoted

exclusively to topics of learning disabilities, research related to learning

disabilities is also frequently published in journals such as Journal of

Educational Psychology, Reading Research Quarterly, Journal of Experi-

mental Child Psychology, Brain and Behavior, Developmental Medicine

and Child Neurology, Scientific Studies of Reading, and the Journal of Applied

Behavior Analysis, which accept articles on a variety of topics.

II. A HISTORICAL PERSPECTIVE

When considering the history of the field of learning disabilities, it is helpful

from the outset to make a distinction between learning disabilities as an

applied field of special education and learning disabilities as an area of

research on individual differences in learning and performance. In the

former sense, the field shares many attributes with other political/social

movements, while in the latter sense, it is a loosely joined, interdisciplinary

area of scientific inquiry. It will be a central point of this chapter

that confusion and occasional conflict between these two aspects of the

field have created many problems over the course of its history, and con-

tinues to be a source of many challenges for the field. It is also true that,

although both aspects have some elements of history in common, the pri-

mary impetus for learning disabilities as a social/political movement has a

narrower historical base than for the field as a whole. This discussion

will outline the broad history of ideas about individuals with specific learn-

ing difficulty, but will also point out the special historical antecedents of the

field as a movement. This discussion will be brief, but more detailed infor-

mation about many historical points is available in other sources (Coles,

1987; Doris, 1986; Hallahan & Cruickshank, 1973; Hallahan et al., 1985;

Hallahan &Mercer, 2002; Kavale & Forness, 1985; Myers & Hammill, 1990;

Wiederholt, 1974).

1. Learning Disabilities an Overview 7



A. Early Developments

Interest in the possible causes and consequences of individual differences in

mental functioning extends back at least as far as early Greek civilization

(Mann, 1979). However, the beginning of scientific work of immediate

relevance to learning disabilities was probably that of Joseph Gall at the

beginning of the nineteenth century (Wiederholt, 1974). Gall described a

number of cases in which specific loss of mental function in adults occurred

as a result of brain damage. His description of one of his patients is

interesting because it shows his concern with establishing that the patient’s

loss of functioning was isolated to one particular ability:

In consequence of an attack of apoplexy a soldier found it impos-

sible to express in spoken languagehis feelings and ideas.His facebore

no signs of a deranged intellect.Hismind (espirit) found the answer to

questions addressed to him and he carried out all he was told to do;

shown an armchair and asked if he knew what it was, he answered by

seating himself in it. He could not articulate on the spot a word

pronounced for him to repeat; but a few moments later the word

escaped from his lips as if involuntarily. . . . It was not his tongue

which was embarrassed; for he moved it with great agility and could

pronounce quite well a large number of isolated words. His memory

was not at fault, for he signified his anger at being unable to express

himself concerning many things which he wished to communicate. It

was the facultyof speechalonewhichwasabolished (Head,1926,p. ll).

Over the next century, many clinical studies of speech and language

disorders were reported; among the best known are those of Bouillaud,

Broca, Jackson, Wernicke, and Head (Wiederholt, 1974). The major goals

of this work were to document the specific loss of various speech and

language functions in adults who had previously shown these abilities, and

to identify the types of brain damage associated with the different kinds of

functional disturbance. Of relevance to the study of learning disabilities, this

work did establish the fact that very specific types of mental impairment can

occur as a result of damage to isolated regions of the brain.

The first systematic clinical studies of specific reading disability were

reported in 1917 by James Hinshelwood, a Scottish ophthalmologist. Hin-

shelwood had examined a number of cases in which adults suddenly lost the

ability to read while other areas of mental functioning remained intact. As

with cases of sudden loss of oral language facility, the loss of reading ability

was attributed to damage to specific areas of the brain. Hinshelwood tried to

support this hypothesis by citing evidence from the patient’s history or

postmortem examination.
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In addition to his work on loss of function with adults, Hinshelwood also

saw cases of children who had extreme difficulties acquiring reading skills. In

his descriptions of these cases, Hinshelwood was careful to document that

their reading difficulties occurred alongside quite normal abilities in other

intellectual skills. For example, in his description of one ten year old boy

with severe reading problems, he states:

The boy had been at school three years, and had got on well with

every subject except reading. He was apparently a bright and,

in every respect, intelligent boy. He had been learning music for a

year, and had made good progress in it . . . In all departments of his

studies where the instruction was oral he had made good progress,

showing that his auditory memory was good . . .He performs simple

sums quite correctly, and his progress in arithmetic has been

regarded as quite satisfactory. He has no difficulty in learning to

write. His visual acuity is good, (pp. 46–47).

Hinshelwood attributed the boy’s problems to a condition which he called

‘‘congenital word blindness,’’ resulting from damage to a specific area of the

brain that stored visual memories for words and letters. Given the similar-

ities in symptoms between his cases of developmental reading problems and

those of the adults he had observed, as well as his medical orientation, it is

easy to see how Hinshelwood arrived at his explanation for specific reading

disability in children. However, recent analysis of several of his cases sug-

gests that he may have overlooked a number of environmental influences

that could also have explained the reading problems of children he studied

(Coles, 1987). Whatever the ultimate cause of the reading problems he

studied, Hinshelwood clearly showed that severe reading problems could

exist in children with average or superior intellectual abilities in other areas.

He also believed that cases of true ‘‘word blindness’’ were very rare, with an

incidence of less than one in a thousand.

Following Hinshelwood, the next major figure to report clinical studies of

children with reading disabilities was Samuel Orton, an American child

neurologist. Based on his clinical examinations of children over a 10-year

period, Orton (1937) developed an explanation for reading disability that

was quite different from Hinshelwood’s. Rather than proposing that chil-

dren with specific reading disabilities had actual damage to a localized area

of their brains, he proposed that the difficulty was caused by delay, or

failure, in establishing dominance for language in the left hemisphere of

the brain. He used the term ‘‘strephosymbolia,’’ or twisted symbols, to refer

to the fact that reading disabled children, as he observed them, frequently

had special difficulties reading reversible words (saw–was, not–ton) or letters

(b–d, p–q) correctly. His theory explained reversals as resulting from
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confusions between the visual images of these stimuli projected on the two

different brain hemispheres. Since, according to his theory, these projections

were mirror images of one another, and since neither hemispheric image was

consistently dominant, sometimes the child saw the stimulus as ‘‘b’’ and

sometimes as ‘‘d.’’

Neither Orton’s particular neurological theories of dyslexia (reading

disability) nor his ideas that reversals are especially symptomatic of the

disorder have stood the test of subsequent research (Liberman et al.,

1971). However, his broad emphasis on dysfunction in the language-related

areas of the brain as a cause of specific developmental dyslexia is consistent

with important current theories in the field (Torgesen, 1999; Shankweiler &

Liberman, 1989).

Orton’s work did have a broader contemporary impact than Hinshel-

wood’s, principally in the stimulation of research and the founding of several

special schools and clinics to serve children with reading disabilities.

The special educational techniques he developed for helping reading dis-

abled children were particularly influential, and in 1949, the Orton Dyslexia

Society was formed in partial recognition of his contributions. It is interest-

ing that the educational programs developed by Orton and Hinshelwood

were similar: they both recommended systematic and explicit instruction

combined with intensive skill-building practice in using letter–sound rela-

tionships (phonics) to recognize words. In their emphasis on direct instruc-

tion and practice in skills required for reading, these educational programs

were quite different from the ‘‘process training’’ approaches that were advo-

cated 30 years later by many educators once the field of learning disabilities

was officially established.

Although Orton’s work did have an impact on the treatment of reading

disorders in a number of isolated special schools and clinics, neither his nor

Hinshelwood’s theories about the neurological basis for reading disorders

was widely assimilated in scientific and educational circles as an explanation

for individual differences in reading ability (Doris, 1986). Educators and

psychologists who dealt with the vast majority of reading disability cases in

the public schools attributed reading problems to a variety of environmental,

attitudinal, and educational problems. Texts on the diagnosis and remedia-

tion of reading problems published during the 1940s (Durrell, 1940) and

1950s (Vernon, 1957) generally discredited these theories and suggested that,

at best, inherent brain dysfunction accounted for only a very small propor-

tion of reading failure.

B. Immediate Precursors to the Field of Learning Disabilities

The work described thus far is part of the overall history of ideas concerning

specific learning disabilities in children. However, the research and clinical
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activity that led most directly to the initial establishment of a formally

organized field of learning disabilities was conducted by Heinz Werner

and Alfred Strauss at the Wayne County Training School in Northville,

Michigan. In fact, the historical threads between the work of Hinshelwood

and Orton and the development of the learning disabilities movement in

special education are quite tenuous. In retrospect, it seems that their work

has assumed greater historical importance with the developing recognition

that the vast majority of children with LD have reading as their primary

academic problem (Lyon, 1985), and as scientific interest in specific reading

disabilities has increased over the last 15 to 20 years (Raynor et al., 2001).

The work of Werner and Strauss was fundamentally different from that of

Hinshelwood and Orton, in that they sought to describe deficient general

learning processes rather than seeking to describe and explain failure on a

specific academic task. Their work was interpreted as establishing the exist-

ence of a subgroup of children who, presumably because of mild brain

damage, experienced specific limitations in their ability to process certain

kinds of information. Werner and Strauss’s work placed much more em-

phasis on deficient learning processes themselves (which were presumed to

powerfully affect learning in many different situations) than on the specific

academic tasks that were affected.

What were these deficient learning processes? They centered mostly on

what would be called today distractibility, hyperactivity, visual perceptual,

and perceptual/motor problems. Werner and Strauss were influenced heavily

by the work of Kurt Goldstein, who had studied the behavior of soldiers

with head wounds during World War I. Goldstein observed that a number

of behavioral characteristics were reliably found in many of his patients:

inability to inhibit responding to certain external stimuli, figure–background

confusions, hyperactivity, meticulosity, and extreme emotional lability.

Werner and Strauss sought to document the presence of similar behav-

ioral/cognitive difficulties in a subgroup of children at their school. These

children were presumed to have brain damage because of their medical

histories and other aspects of their behavior. They compared the behavior

of these ‘‘brain-damaged’’ children with that of other mentally retarded

children who were presumed not to be brain-damaged. Their general con-

clusions were that the brain-damaged children showed specific difficulties in

attention (distractibility) and perception. These findings were coupled with

other observations (Kephart & Strauss, 1940) that the subgroup identified as

brain damaged did not profit from the educational curriculum at the Wayne

County School as much as other children. Specifically, while the IQs of the

non-brain-damaged children tended to increase over several years at the

school, the IQs of the brain-damaged children declined.

From these observations, Werner and Strauss concluded that the brain-

damaged children needed special educational interventions designed to
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overcome the weaknesses their research had identified (Strauss, 1943). In

Strauss’s words (Strauss & Lehtinen, 1947), ‘‘the erratic behavior of brain-

injured children in perceptual tasks might be explained by a figure–ground

deficiency, and an approach to remedy such deficiency should be directed

toward strengthening the figure–ground perception’’ (p. 50). Strauss’s edu-

cational orientation was toward interventions that focused on either reme-

diation of deficient learning processes (primarily perceptual in nature) or

educational adjustments (eliminating distracting stimuli in the classroom)

that sought to minimize the impact of these deficient processes. In the classic

volumes, Psychopatholoqy and Education of the Brain-Injured Child (Strauss

& Lehtinen, 1947) and Psychopathology and Education of the Brain-Injured

Child: Progress in Theory and Clinic (Vol. 2) (Strauss & Kephart, 1955), he

and his colleagues developed an extensive set of educational recommenda-

tions that became very influential in the education of mentally retarded and

brain-injured children.

As Hallahan and Cruickshank (1973) have pointed out, Werner and

Strauss’s influence on the future learning disabilities field was profound.

Not only did they develop specific educational recommendations that focused

on a special set of deficient learning abilities, but they also provided a general

orientation to the education of exceptional children that became very influen-

tial. The elements of this general orientation were that (1) individual differ-

ences in learning should be understood by examining the different ways that

children approach learning tasks (the processes that aid or interfere with

learning); (2) educational procedures should be tailored to patterns of pro-

cessing strengths and weaknesses in the individual child; and (3) children with

deficient learning processes might be helped to learn normally if those pro-

cesses are strengthened, or if teaching methods which did not stress weak

areas could be developed. As the learning disabilities movement began to

gather strength after its inception in 1963, these three concepts were repeat-

edly used to provide a rationale for its development as an entity separate from

other fields of education. They provided the core of what was unique about

educational programming for learning disabled children.

In retrospect, it is interesting to note that the scientific support for Werner

and Strauss’s ideas about unique processing disabilities in brain-damaged

children was exceedingly weak. As far back as 1949, Sarason attacked their

work because of the way they formed their groups of children with and

without brain damage. Werner and Strauss sometimes assigned children to

the brain-damaged group based on behavior alone, even in the absence of

direct evidence from neurological tests or medical history. Unfortunately,

some of the behaviors that led to selection of children as brain-damaged

were very similar to those that were studied in the experiments. The circular

reasoning involved in attributing experimental differences between groups to

brain damage is obvious.
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Apart from the problems of interpretation caused by weaknesses in their

experimental design, it also turns out that the actual differences between

groups in distractibility and perceptual/motor problems were not very

large. For example, Kavale and Forness (1985) report a meta-analysis of

26 studies conducted by Werner, Strauss, and their colleagues comparing

‘‘brain-damaged’’ and non-brain-damaged children. When all measures are

combined, the overall difference between groups was 0.104 standard devi-

ations! When the results were examined for different dependent variables

(perceptual–motor, cognition, language, behavior, and intelligence), none of

the estimates of effect size was statistically significant. Kavale and Forness

concluded, ‘‘this meta-analytic synthesis offered little empirical support for

the alleged behavioral differences between exogenous (brain injured) and

endogenous (non-brain injured) mentally retarded children.’’ (p. 57).

Although the scientific work of Werner and Strauss on learning deficien-

cies resulting from brain damage does not stand up well to close scrutiny,

their ideas strongly influenced a number of colleagues who carried their

work forward. William Cruickshank, for example, showed that cerebral

palsied children of normal intelligence exhibited some of the same intellec-

tual characteristics as the ‘‘brain-damaged’’ retardates in earlier studies

(Cruickshank et al., 1957). Cruickshank also extended the teaching methods

advocated by Werner and Strauss to children of normal intelligence, and his

extensive evaluation of these techniques is reported in A Teaching Method

for Brain Injured and Hyperactive Children (Cruickshank et al., 1961).

About this same time, another former staff member at the Wayne County

Training School, Newell Kephart, wrote Slow Learner in the Classroom

(1960). In this work, he embellished a theory first proposed by Werner and

Strauss, that perceptual–motor development is the basis for all higher mental

development, such as conceptual learning. A suggestion derived from this

theory was that training in perceptual–motor skills should be helpful to

many children experiencing learning difficulties in school. In his book,

which was to be very helpful in providing ‘‘unique’’ educational procedures

for learning disabilities classrooms, he detailed a number of procedures that

teachers could use to enhance the perceptual–motor development of their

students.

It should be emphasized that all during the 1940s and 1950s, and into the

early 1960s, there was no field of learning disabilities per se. Rather, re-

searchers and clinicians were observing a variety of problems in children of

normal intelligence that seemed to interfere with learning. Children mani-

festing these difficulties went by a variety of labels including minimally

brain-damaged, perceptually impaired, aphasic, or neurologically impaired.

In addition to perceptual motor processing difficulties, a variety of disorders

with auditory and language processes were also being studied. Helmer

Mykelbust, who had extensive experience working with the deaf, became
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interested in children who had more subtle problems in auditory and linguis-

tic processing. In his words (Johnson & Mykelbust, 1967):

children who have auditory verbal comprehension disabilities

resulting from central nervous system dysfunction hear but do

not understand what is said . . . Language disabilities of this type

have been described in both children and adults and have been

designated as receptive aphasia, sensory aphasia, auditory verbal

agnosia, or word deafness. . . . [T]hese disabilities should be differen-

tiated from the language deficits resulting from deafness or mental

retardation. Frequently such a distinction is not easy to make in

those who have serious impairments, but it is essential in planning

an adequate educational program (p. 74).

Language disabilities were also emphasized in the work of Samual Kirk, who

had served for a brief time as a staff member at the Wayne County Training

School with Werner and Strauss. In 1961, he published the experimental

version of the Illinois Test of Psycho-linguistic abilities (McCarthy & Kirk).

The purpose of this instrument was to allow an examination of a child’s

strengths and weaknesses in the area of language processing. It stimulated

the development of a number of educational programs that specified unique

interventions for children with different patterns of disabilities (Bush &

Giles, 1969; Kirk & Kirk, 1971), and thus was used in a way consistent

with the original educational ideas of Werner and Strauss. Although there

were many other important researchers and teachers concerned with specific

learning disorders during this time, the major themes of the period are

represented in the work already described. Concern was focused on children

who appeared normal in many intellectual skills, but who also displayed a

variety of cognitive limitations that seemed to interfere with their ability to

learn in the regular classroom. Not only were educational and mental health

professionals concerned about these children, but the concerns of parent’s

groups were also becoming more focused and mobilized.

C. Formal Beginnings of the LD Movement

In 1963, at the Conference on Exploration into Problems of the Perceptually

Handicapped Child, which was sponsored by the Fund for Percep-

tually Handicapped Children, Inc., Samual Kirk proposed the term

‘‘learning disabilities’’ as a descriptive title for the kind of children being

generally discussed at the conference. In his words:

I have used the term ‘‘learning disabilities’’ to describe a group of

children who have disorders in development in language, speech,
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reading, and associated communication skills needed for social

interaction. In this group I do not include children who have sens-

ory handicaps such as blindness or deafness, because we have

methods of managing and training the deaf and the blind, I also

exclude from this group children who have generalized mental

retardation’’ (Kirk, 1963, p. 2–3).

This speech served as a catalyst to focus the concern of many of those

in attendance, and that evening they voted to form the Association for

Children with Learning Disabilities. The establishment of ACLD represents

the formal beginnings of the learning disabilities field as a social/political/

educational movement. It was primarily an organization for parents. Its

professional advisory board was formed from many of the leading profes-

sionals of the day (i.e., Kirk, Cruickshank, Kephart, Frostig, Lehtinen,

Mykelbust), but its board of directors was composed of parents and leaders

from other segments of society. As the leader of a movement, its goal was to

mobilize social and political concern for the plight of children with learning

disabilities and to create public sector services for them. The material

presented in the beginning of this chapter attests to the enormous influence

that ACLD and associated organizations have had on education over the

past 40 years.

At its inception, the movement faced three major challenges. First, it had

to establish a clear sense of its identity as a field separate from special and

remedial education areas that already existed. Second, it had to develop a

broad base of support for publicly funded educational programs for children

with LD. Third, it had to encourage training efforts to prepare a large group

of professionals for service in the field.

The LD movement approached the first challenge by selecting and pro-

moting ideas about children with LD that emphasized their differences from

other children currently receiving services in the schools. The centerpiece of

the distinction between LD and other children having trouble in school was

that their learning problems were the result of inherent and specific difficul-

ties in performing some of the psychological processes, or mental operations,

required for learning. This was a powerful idea, in that it implied these

children were genuinely handicapped through no fault of their own, their

parents, or their teachers. The idea was also appealing because it was

optimistic; if the right remediation for deficient processes were prescribed,

these children’s achievement in school might become consistent with their

generally ‘‘normal’’ abilities in other areas.

The research and theories of Werner and Strauss were instrumental

in providing support for these foundational assumptions about learning

disabilities. For example, the focus of the new field on remediation

of disabilities in fundamental learning processes separated it from the fields
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of remedial reading and remedial math both by making it more general and

by giving the impression that it was attacking educational difficulties in a

more basic and powerful way (Hartman & Hartman, 1973). Professional

fields are characterized by the ‘‘special’’ knowledge and expertise they pos-

sess. Claims about special knowledge in the diagnosis and treatment

of specific processing disorders were instrumental in helping the learning

disabilities movement to establish an identity of its own.

It was also important for the young field to establish that its clients, and

the services to be provided them, were distinct from the existing fields of

mental retardation and emotional/behavior disorders. Here, an emphasis on

the generally ‘‘normal’’ academic potential of children with LD, and on the

specific, and probably short-term, interventions they would require, were

helpful in distinguishing between children with LD and mental retardation.

In differentiating LD children from children with behavior disorders, the

idea that the learning problems of children with LD are inherent (caused by

brain dysfunction), and not the result of environmental influences, was also

important.

Some of the ideas that helped support the formation of the new field

of LD were soon questioned by professionals within the field itself (Mann

& Phillips, 1967; Hammill, 1972). Further, many of the basic assumptions

about learning disabilities that were so strongly advocated in the early days

have been seriously challenged in later research that will be considered in

another section of this chapter (Coles, 1987; Fletcher et al., 1994; Francis

et al., 1996; Stanovich, 1993; Siegel, 1989; Torgesen, 1979). Original support

for these ideas had come primarily from the clinical experience of the field’s

founders with a broad variety of unusual children. These clinically unique

children thus provided the basis for what became a very broad social

movement. At least part of the power of this movement came from the

strength and certainty with which it generalized its assumptions about

learning disabilities to relatively larger groups of children in the public

schools. As Gerald Senf has pointed out (1986), the young field had strong

motives to include as many children under the LD umbrella as possible.

Although one certainly cannot blame those who provided impetus for the

original movement (they were attempting to develop public support for their

clients and their children), their very success in publicizing the concept of LD

has created problems for the science of learning disabilities. Research at-

tempting to verify foundational assumptions about learning disabilities

using samples of children with LD being served in the public schools fre-

quently obtained negative results (Ysseldyke, 1983). However, as Stanovich

has shown in his model of reading disabilities (1990), these negative results

are the likely product of overgeneralization of the LD label in current

practice. Thus, the political success of the LD movement in generating

funds for services to very large numbers of children created inevitable
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ambiguities in the LD concept. The resolution of these ambiguities can only

come through a more carefully disciplined use of the LD label in research

and practice.

Historical developments with regard to public programs for children with

LD and training of LD professionals are closely intertwined and shall be

reported together. Involvement of the U.S. government in activities that

supported development of the field began as a series of Task Force reports

between 1966 and 1969. These reports reviewed a variety of topics including

characteristics of children with LD, extent of current services, methods

of treatment, and estimates of prevalence. The report of Task Force III

(Chalfant & Sheffelin, 1969) described how little was actually known

about assessing and remediating psychological processing disorders.

The first major legislative success came in 1969 with the passage of the

Children with Learning Disabilities Act, which authorized the U.S. Office of

Education to establish programs for students with LD. The government also

sponsored an institute in which plans for the training of LD professionals

were discussed (Kass, 1970). In 1971, the Bureau of Education of the

Handicapped initiated a program to fund Child Service Demonstration

Projects to be conducted in the different states. These demonstration pro-

jects were to directly serve children with learning disabilities as well as to

provide a means for developing professional expertise in the area. Further

support for professional development came through the Leadership

Training Institute in Learning Disabilities at the University of Arizona

that was funded for two years beginning in 1971. In 1975, the learning

disabilities field achieved a firm basis in law with the passage of PL 94-142,

which required all states to provide an appropriate public education

for children with learning disabilities. It was this law that stimulated the

enormous growth in the field that has occurred since the mid-1970s.

D. The Role of Psychological Processes in Learning
Disabilities

As has been mentioned, at least part of the LD field’s claims for a unique

professional identity came from its focus on identifying and remediating the

specific psychological processing difficulties of children with LD. A number

of tests to identify specific processing disorders were developed, among them

the Developmental Test of Visual Perception (Frostig et al., 1964) and

the Illinois Test of Psycho-linguistic abilities (McCarthy & Kirk, 1961),

and various programs to remediate specific deficits in these processes were

published. Popular activities in many learning disabilities classrooms during

the 1960s and 1970s included practice in various visual/motor, auditory

sequencing, visual/perceptual, or crossmodality training exercises. The ra-

tionale for these exercises was that improvement in deficient underlying
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learning processes would allow children to achieve their full potential

in learning academic skills such as reading and math. Since many of the

leading professionals at the time placed an emphasis on visual/perceptual

and visual/motor processing difficulties as a fundamental cause of learning

disabilities, many of the training activities had a decided emphasis on visual

perceptual processes (Hallahan & Cruickshank, 1973).

The first published attacks on this approach to the education of children

with LD came from Lester Mann (Mann & Phillips, 1967; Mann, 1971), who

criticized the approach on theoretical and philosophical grounds. Shortly

thereafter, a number of empirical investigations of the efficacy of perceptual/

motor process training began to appear, and many of these were summar-

ized and commented on by Donald Hammill and his colleagues (Hammill,

1972; Hammill et al., 1974; Wiederholt & Hammill, 1971). Criticism of

process training soon spread to psycholinguistic processes (Hammill &

Larsen, 1974; Newcomer & Hammill, 1975), with the research reviews

generally demonstrating that process training did not generalize to improve-

ments in learning academic skills.

These initial reviews sparked a period of intense controversy within the

learning disabilities movement for almost a decade. The scientific questions

at issue became politicized and polarized, with discussions sometimes con-

taining more personal acrimony than reasoned debate (Hammill, 1990). This

is not too surprising, for these criticisms were directed at one of the founda-

tional pillars of the LD movement. It seems natural that the learning

disabilities movement, with its political/social aims, would strongly resist a

weakening of any aspect of its raison d’etre. When further evidence (Arter &

Jenkins, 1979; Vellutino et al., 1977; Ysseldyke, 1973) effectively closed the

case against process training as a means for treating learning disabilities, the

field turned to direct instruction of academic skills as its dominant mode of

intervention. In Hammill’s (1990) words: ‘‘Learning disabilities needed

an approach with a better data base for its foundation; at the time, the

principles of direct instruction satisfied this purpose’’ (p. 11).

By 1977, dissatisfaction with the processing orientation to diagnosis and

remediation of learning disabilities had become widespread. In fact, the

federal regulations implementing PL 94-142 did not require assessment of

psychological processes as part of the procedures to identify children with

LD for public school programs. Although learning disabilities were still

defined as resulting from deficiencies in the basic psychological processes

required for learning, children with LD were to be diagnosed primarily in

terms of a discrepancy between general measures of intelligence and meas-

ures of achievement in specific areas of learning.

Both the lack of positive criteria for the identification of LD (it was

identified as underachievement not explicable in terms of physical, cultural,

or environmental handicap) and the adoption of direct instruction as the
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treatment of choice undermine the rationale for establishing learning disabil-

ities as a distinct field within remedial and special education. Although direct

instruction in academic skills may be effective with children who have LD,

these procedures do not provide a foundation for learning disabilities as a

distinct field of professional expertise in education. Rather, as Hallahan

et al., (1985) suggest, the striking similarities in educational procedures

across various remedial and special education programs seriously undermine

the educational placement of children with LD in programs separate from

those of other children experiencing academic problems.

There are at least two possible explanations for the failure of the LD

movement to document the utility of process-oriented approaches to identifi-

cation and treatment of children with LD. The first is to concede that the

fundamental assumptions are simply wrong. Coles (1987), for example,

maintains that there is insufficient evidence that children with LD actually

have inherent limitations in the ability to process specific kinds of informa-

tion. Others (Hammill, 1990;Mann, 1979) suggest that there is no evidence to

suggest training in ‘‘hypothetical processes’’ can be more effective than direct

instruction in academic skills as an intervention for children with LD.

In contrast to these views, Torgesen (1979, 1986, 1993, 2002) has sug-

gested that the LD field’s problems with psychological processes arose

because it was an idea ahead of its time. That is, approaches to identifying

and training deficient processes in children with LD were pressed into service

when our understanding of mental processing operations, and their relation-

ships to learning and performing academic tasks, were at only a rudimentary

stage of development. Since the 1960s and 1970s, we have learned an

enormous amount about how to measure mental processing operations,

and many of our fundamental conceptualizations about them have changed

(Butterfield & Ferretti, 1987; Brown & Campione, 1986; Lyon, 1994; Siegler,

1998). For example, we now recognize that processing operations are much

more context sensitive than previously supposed, which makes the problem

of generalization of training particularly important. Further, we have a

much better understanding of how differences in domain-specific knowledge

can influence performance on tasks supposedly measuring processing differ-

ences (Ceci & Baker, 1990). Finally, we have come to appreciate the enor-

mous influence that differences in cognitive strategies can play on many

different kinds of tasks (Meltzer, 1993). All of these improvements in under-

standing suggest that future developments in cognitively oriented training of

psychological processes as an aid to academic improvement will look very

different from techniques used in the past. In fact, there are some strong

indications that cognitively oriented training programs in reading compre-

hension strategies (Mastropieri & Scruggs, 1997; Palincsar et al., 1993),

writing strategies (Harris & Graham, 1996) phonological awareness (Ehri

et al., 2001), and general study strategies (Ellis et al., 1987) can be quite
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effective in raising academic achievement in school. However, whether any

of these interventions will prove uniquely useful to children with LD, as

opposed to other types of poor learners, remains to be demonstrated.

Although the strategy training and phonological awareness training men-

tioned in the preceding paragraph has some superficial similarities to the

kind of process training advocated earlier in the history of the LD field, it is

fundamentally different in two ways. First, this training is closely tied to

specific academic outcomes. Educators do not train phonemic awareness or

writing strategies expecting to obtain general improvements in children’s

‘‘learning abilities.’’ Rather, this training is provided because it provides

knowledge and skill in executing the processes required for good perform-

ance on specific academic tasks. Second, current training in these areas is not

conceptualized as remediating a ‘‘basic processing disorder’’ that is the direct

result of brain dysfunction. Instead, limitations in phonemic awareness are

thought to reflect either a lack of learning opportunities or limitations in

some more fundamental processing capability (Torgesen, 2002). Children’s

phonemic awareness can be improved through careful and systematic in-

struction, even when their ability to process the phonological features of

speech is limited by some more basic, and as yet unidentified, processing

weakness. Inefficiencies in using strategic behaviors on academic tasks can

also result either from a lack of opportunity to learn the strategies or from a

more fundamental learning difficulty of an unspecified type (Siegler, 1998).

There is, however, one line of current research that does purport to

remediate a basic and generalized processing disorder that affects the growth

of both language comprehension and reading abilities. Paula Tallal and her

colleagues (Tallal, 1980; Tallal et al., 1996) have developed a theory to

explain language disabilities by suggesting that some children have special

difficulties processing rapidly changing or rapidly sequential auditory stim-

uli. This difficulty arises because these children’s brains do not sample

acoustic signals sufficiently rapidly to note changes of short temporal dur-

ation. Thus, the children perceive some speech contrasts, or other rapid

temporal events, inaccurately. When listening to speech, these children

often confuse words, or parts of words, because they do not notice the

very rapid changes in the acoustic pattern of speech that signals the presence

of different phonemes (sounds) in words. Thus, they might sometimes con-

fuse ‘‘bat’’ with ‘‘pat’’ because the difference between the beginning

phonemes of these two words is signaled by a very brief difference in voice

onset time.

These investigators have reported success in directly modifying children’s

ability to process these rapidly changing or rapidly successive features of

auditory signals (Merzenich et al., 1996). In effect, they claim to have

a technique, using a series of computer programs, called Fast ForWord

Language, that can change the way the brain processes acoustic stimuli, so
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that perception and understanding of speech and language is improved.

These effects have been documented primarily for language comprehension

in children with severe language disabilities, but some evidence has also been

reported that the method can lead directly to improvements in phonemic

awareness (Habib et al., 1999). A very recent study (Temple et al., 2003) has

also reported substantial improvements in both word level and reading

comprehension skills in a sample of 10-year-old children with reading dis-

abilities following intensive work with the Fast ForWord program over a

period of 8 weeks.

These latter findings are consistent with the idea that the method may

have some use in treating the core information-processing deficits of children

with specific reading disabilities that are caused by difficulties processing

spoken phonological information. Because negative results for this method

and its theory are also being reported (cf. Hook et al., 2001; Nittrouer, 1999,

McAnally et al., 1997; Mody et al., 1997), its applicability as a widely useful

intervention technique for children with reading disabilities is still uncertain.

Although the field of learning disabilities is rightfully wary of instructional

methods that claim to affect basic processing capabilities and thus to im-

prove academic learning outcomes (Hallahan & Cruickshank, 1973;

Hammill & Larson, 1974; Torgesen, 1979), we must remain open to genuine

scientific achievements that may be powerfully beneficial to many children.

III. CURRENT AND FUTURE ISSUES

This section contains very brief discussions of several issues that are of

current importance to the field of LD. Some of these issues, such as those

of definition, have the potential to alter drastically the identity of the field,

while others have more to do with practical issues of identification and

service delivery. Since each of the issues to be discussed is very complex,

I cannot hope to represent them fully in the brief space allotted. Rather, I

will state the essential questions in each area, suggest why they are important

to the field, and provide a very limited exposure to current work in the area.

A. The Problem of Definition

Definitions, such as those proposed for learning disabilities, are offered to

specify a particular type of condition or individual. They are valid as long as

there is at least one individual to whom they apply. Definitions of learning

disabilities are frequently critiqued because they almost universally state that

neurological impairment is the presumed cause of the problem. However,

even the most severe critics of the LD concept (cf. Coles, 1987) agree that

at least a few children may have specific neurological impairment that
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interferes with school learning. The important question for these critics is

how many of the 5% of school children currently identified as LD are

adequately described by current definitions? Answers to this question may

affect the numbers of children legitimately served under current law, but

they do not threaten the validity of the concept.

The definition of learning disabilities accepted by the majority of persons

in the field has changed in subtle ways since it was first formalized in 1967 by

the National Advisory Committee on Handicapped Children (the definition

later incorporated in PL 94-142). Most of the changes reflect additions to our

knowledge about learning disabilities derived from research and practice.

That first formal definition stated:

Specific learning disability means a disorder in one or more of

the basic psychological processes involved in understanding or in

using language, spoken or written, which may manifest itself in an

imperfect ability to listen, think, speak, read, write, spell, or to

do mathematical calculations. The term includes such conditions

as perceptual handicaps, brain injury, minimal brain dysfunction,

dyslexia, and developmental aphasia. The term does not include

children who have learning problems which are primarily the result

of visual, hearing, or motor handicaps, of mental retardation, of

emotional disturbance, or of environmental, cultural, or economic

disadvantage.

The interagency report to the U.S. Congress (1987) identified at least four

problems with this definition: (1) it does not indicate clearly enough

that learning disabilities are a heterogeneous group of disorders; (2) it fails

to recognize that learning disabilities frequently persist and are manifest

in adults as well as children; (3) it does not clearly specify that, whatever

the cause of LD, the ‘‘final common path’’ is inherent alterations in the

way information is processed; and (4) it does not adequately recognize

that persons with other handicapping or environmental limitations

may have a learning disability concurrently with these conditions. Newer

definitions, such as those proposed by the National Joint Committee on

Learning Disabilities in 1981 and revised in 1988, or that proposed by

ACLD in 1986, attempted to incorporate this new information in their

definitions.

An interesting controversy was stimulated by the definition proposed in

the Interagency Committee’s report to Congress (1987). Recognizing re-

search findings on the problems children with LD show in many social

interactions, this definition added deficits in social skills as a type of learning

disability. This proposal was explicitly rejected by the U.S. Department

of Education. NJCLD’s new definition, given in the following text, also
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specifically excludes problems in social interaction as a defining characteris-

tic of children with learning disabilities:

Learning disabilities is a general term that refers to a heterogeneous

group of disorders manifested by significant difficulties in the acqui-

sition and use of listening, speaking, reading, writing, reasoning, or

mathematical abilities. These disorders are intrinsic to the individ-

ual, presumed to be due to central nervous system dysfunction, and

may occur across the life span. Problems in self-regulatory behav-

iors, social perception, and social interaction may exist with learn-

ing disabilities but do not by themselves constitute a learning

disability. Although learning disabilities may occur concomitantly

with other handicapping conditions (for example, sensory impair-

ment, mental retardation, serious emotional disturbance) or with

extrinsic influences (such as cultural differences, insufficient or in-

appropriate instruction), they are not the result of those conditions

or influences (NJCLD memorandum, 1988, p. 1).

In an article in the Journal of Learning Disabilities, Hammill (1990) argued

strongly that theNJCLDdefinition represents the broadest current consensus

in the field, and that remains the case in 2003. For example, the U.S. Depart-

ment of Education convened a study group of research scientists in the LD

field in November, 2001, to formulate statements about learning disabilities

on which there was current consensus. The study group was part of a larger

Learning Disabilities Initiative that extended over 2 years to identify issues

and build consensus in the field prior to the reauthorization of the Individuals

with Disabilities Education Act. With regard to the concept of learning

disabilities, the study group agreed to the following statement:

Strong converging evidence supports the validity of the concept

of specific learning disabilities (SLD). This evidence is particularly

impressive because it converges across different indicators and

methodologies. The central concept of SLD involves disorders of

learning and cognition that are intrinsic to the individual. SLD are

specific in the sense that these disorders each significantly affects a

relatively narrow range of academic and performance outcomes.

SLD may occur in combination with other disabling conditions,

but they are not due primarily to other conditions, such as mental

retardation, behavioral disturbance, lack of opportunities to learn,

or primary sensory deficits. (Danielson & Bradley, 2002, p. 792).

It is important for the field of learning disabilities as an educational/

political movement to obtain relatively wide acceptance of a single broad
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definition of LD. However, this type of definition also has some serious

drawbacks. The most important of these limitations may be that

such definitions are not helpful in guiding research because they allow

study of too great a variety of children under the same definition (Wong,

1986). When researchers attempt to compare findings across studies that

have used broad definitions as a guide to sample selection, they often find,

not surprisingly, that they have obtained different results. Many scholars

now feel that it may be time for a moratorium on the development of such

broad definitions. For example, Stanovich (1993) argues:

Scientific investigations of some generically defined entity called

‘‘learning disability’’ simply make little sense given what we already

know about heterogeneity across various learning domains. Re-

search investigations must define groups specifically in terms of the

domain of deficit (reading disability, arithmetic disability). (p. 273)

An example of such a domain-specific definition of a type of learning

disability is found in the definition of reading disabilities that was recently

proposed by the research committee of the International Dyslexia Associ-

ation in collaboration with the National Center for Learning Disabilities and

scientists from the National Institute of Child Health and Human Develop-

ment. This definition incorporates what has been learned about reading

disabilities as a result of recent research initiatives in this area. The definition

states:

Dyslexia is one of several distinct learning disabilities. It is a specific

language-based disorder of constitutional origin characterized by

difficulties in single word decoding, usually reflecting insufficient

phonological processing. These difficulties in single word decoding

are often unexpected in relation to age and other cognitive and

academic abilities; they are not the result of generalized develop-

mental disability or sensory impairment. Dyslexia is manifest by

variable difficulty with different forms of language, often including,

in addition to problems with reading, a conspicuous problem with

acquiring proficiency in writing and spelling’’ (Lyon, 1995, p. 9)

It is beyond the scope of this chapter to detail the enormous amount of

research knowledge about reading disabilities that is reflected in this defin-

ition (cf. Raynor et al., 2001; Share & Stanovich, 1995; Torgesen, 1999). It is

important to recognize that this definition does not cover all possible forms

of reading disability, only the most common one (Fletcher et al., 2002).

Although the definition will undoubtedly change as more knowledge about

reading disabilities is acquired, it may serve as a model for the development
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of other domain-specific definitions of learning disabilities as we acquire

more understanding of the specific factors that are responsible for difficulties

learning in other academic areas.

B. Etiology

As I mentioned earlier, the concept of learning disabilities is not threatened

by our inability to show that every child being served in special education

programs for children with learning disabilities has a processing disability

resulting from neurological impairment. However, if only a minuscule per-

centage of children being served as LD actually fit the definition, this would

clearly create problems for the learning disabilities movement. The funda-

mental assumption about LD at present is that they result from neurological

impairment affecting specific brain functions. This is why they are given

special status as a handicapping condition.

The area of learning disabilities, as a movement, has not been strongly

concerned with questions of etiology (preferring to focus instead on problem

description and intervention). However, its ultimate integrity as a separate

field of education depends upon finding answers to questions about the

extent of brain pathology in the population it serves.

At present, the best evidence that learning disabilities are a genuinely

handicapping condition arising from differences in brain function comes

from studies of the genetic transmission of reading disabilities. These studies

(Olson, 1997; Wadsworth et al., 2000) indicate that approximately 50 to 70%
(depending on level of general IQ) of all variability in the phonological

processes that cause specific reading disability can be attributed to genetic

factors. This genetic research has demonstrated that the risk in the offspring

of a parent with a reading disability is eight times higher than in the general

population.

These genetic studies are being supplemented by very active research

programs to identify the specific locus of brain dysfunction responsible for

difficulties learning to read. We now have substantial evidence indicating

that poor readers exhibit disruption primarily, but not exclusively, in the left

hemisphere serving language. Thus, neurobiological investigations using

postmortem brain specimens, (Galaburda et al., 1994), brain morphometry

(Filipek, 1996), and diffusion tensor MRI imaging (Klingberg et al., 2000)

suggest that there are subtle structural differences in several regions of the

brain between children who are learning to read normally and children with

reading disabilities. There is also emerging evidence from a number of

laboratories using functional brain imaging that indicates an atypical pat-

tern of brain organization in children with reading disabilities. These studies

show reductions in brain activity while performing reading tasks usually, but

not always, in the left hemisphere (Shaywitz et al., 2000). In a recent
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summary of the evidence concerning the neurobiological substrate for spe-

cific reading disabilities, Zeffiro and Eden (2000) conclude that, ‘‘the com-

bined evidence demonstrating macroscopic, morphologic, microscopic

neuronal, and microstructural white matter abnormalities in dyslexia is

consistent with a localization of the principal pathophysiological process

to perisylvian structures predominantly in the left hemisphere.’’ (p. 23)

However, these authors also hint at the possible need to enlarge our concep-

tualization of the biological differences between dyslexic and typical children

by pointing out that there is emerging evidence for brain abnormalities in

these children extending beyond the classically defined language areas.

Although these findings do provide strong support for the concept of

constitutionally based reading disabilities, they do not answer questions

about the proportion of students identified as LD who actually have these

kinds of disabilities. The findings from the genetic studies suggest that bio-

logically based reading disabilities may be relatively common among school-

identified samples of children with LD. Certainly, studies of the cognitive

abilities of reading-disabled children indicate that difficulties processing

phonological information are the most common cause of this disorder

(Fletcher et al., 1994). However, at least half of the variability in phonological

processing ‘‘talent’’ is the result of environmental influences, and phono-

logical abilities themselves are influenced by how well children acquire read-

ing skills (Wagner et al., 1997). Thus, it would be difficult to defend the

proposition that all, or even most, children currently being served as reading

disabled in public schools have reading disabilities of constitutional origin.

Compared to our knowledge about reading disabilities, we have very little

information about potential biological bases for other types of learning

disabilities. Byron Rourke (1995) has proposed a theory of nonverbal learn-

ing disabilities that identifies a clear biological basis for difficulties acquiring

certain types of skills in mathematics. However, by Rourke’s own estimate,

this type of disability is very rare, and it thus may not provide an adequate

description of the factors that are most commonly responsible for academic

disabilities in the area of math.

C. Differentiation of LD from Other Conditions

The issue of etiology is important to the field of learning disabilities because

it provides a basis for establishing that the learning problems of children

with LD are fundamentally different from those experienced by other types

of poor learners. Another way to address the question of differences between

children with LD and other poor learners is in terms of their cognitive or

behavioral characteristics. Differences at this level are important to our

ability to differentiate reliably between those with LD and other poor

learners during the assessment/diagnostic process.
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This issue was forcibly raised relatively early in the history of LD as a

formal discipline through the research of James Ysseldyke and his colleagues

at the Minnesota Institute for the Study of Learning Disabilities. For

example, Ysseldyke summarized over 5 years of research on assessment

issues by stating that it was not possible, using current procedures, to

reliably differentiate LD from other low achievers (Ysseldyke, 1983).

In support of this contention, his group reported data in several studies

showing a large degree of overlap in test scores, and test score patterns,

between groups of school-identified children with LD and nonidentified slow

learners (Ysseldyke et al., 1982; Shinn et al., 1982). Further, they also

showed that a sample of school psychologists and resource room teachers

could not reliably classify children as LD or slow learners using clinical

judgment applied to test data (Epps et al., 1981). Other investigators have

found similarly high degrees of communality on cognitive, affective, and

demographic variables between samples of LD, educable mentally retarded,

and behaviorally disturbed children in the public schools (Gajar, 1980;

Webster & Schenck, 1978).

Although these findings are potentially troublesome to the LD movement

because they suggest that public monies are being selectively channeled to

support a group of children (LD) who are not being reliably differentiated

from other poor learners, they are irrelevant to basic scientific and concep-

tual issues. They say more about the social/political process of identification

in the public schools than they do about the scientific validity of the concept

of learning disabilities (Senf, 1986). While these findings may suggest that

the concept has been overextended in practice, or that factors other than data

about the child’s psychological characteristics are important to placement

decisions (Ysseldyke, 1983), they do not address basic scientific questions

about the uniqueness of Children with LD.

However, other work on reading disabilities has addressed this question

directly. The preponderance of this work directly challenges the validity of

traditional operational definitions of reading disability that have utilized a

discrepancy between general intelligence and reading ability as part of the

diagnostic process. Traditional diagnostic practices have assumed that spe-

cific reading disability (reading ability discrepant from intelligence) was

fundamentally different from reading problems in children whose level of

general ability was consistent with their poor reading skills. There are now

four major kinds of evidence against this assumption (Fletcher et al., 2002).

First, early reports (Rutter & Yule, 1975) that reading disabilities were

distributed bi-modally (implying that there were two different underlying

populations of poor readers) have not been replicated in later, well-designed

epidemiological studies (Shaywitz et al., 1992; Silva et al., 1985; Stevenson,

1988). Second, careful investigations of the cognitive profiles of discrepant

and nondiscrepant poor readers indicate that they do not differ in the
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cognitive abilities most related to word-level reading difficulties (Fletcher

et al., 1994; Stanovich & Siegel, 1994). Third, discrepant and nondiscrepant

groups show a similar rate of growth in word-level reading skill, both during

early elementary school (Foorman et al., 1995) and into early adolescence

(Francis et al., 1995). Finally, studies of the genetics of reading disabilities

have shown that discrepant and nondiscrepant word-level reading disabil-

ities are both heritable (Wadsworth et al., 2000).

The fundamental conceptual error involved in using a discrepancy

between broad intelligence and reading ability to differentiate between chil-

dren with a ‘‘true reading disability’’ and children who struggle in reading

because they are ‘‘generally slow learners’’ arises from the fact that both of

these groups of children experience difficulties acquiring basic reading skills

for the same reason. It was the discovery that the majority of children who

experience difficulties learning to read printed words do so because they have

weaknesses in the phonological domain of language (Torgesen & Wagner,

1998) that made this point clear. Early reading difficulties are not predicted

well by general intelligence because phonological language abilities are only

weakly correlated with IQ (Wagner et al., 1994). Thus, some children with

above average intelligence can experience reading disabilities because of

specific weaknesses in the phonological domain, and other children with

phonological weaknesses, who also happen to have limitations in a broader

range of cognitive and language skills, experience reading difficulties for the

same reason. Both groups of children need the same kind of instruction to

acquire proficient word-reading skills, but one of the groups will also require

additional interventions that address their broader range of language and

cognitive impairment (Foorman & Torgesen, 2001).

Although movement away from discrepancy-based definitions of reading

disability toward more inclusive definitions will create many difficult issues

in practice (i.e., how to serve the expanded numbers of children with genuine

disabilities in reading), it will assist in the early identification of children at

risk for reading failure. At present, identification must wait for a discrepancy

between IQ and reading ability to develop. However, a more valid approach

would be to identify children who show the specific linguistic/phonological

characteristics of reading-disabled children (without regard to general ability

level) and provide special services to them.

D. Issues in Identification and Service Delivery

As was mentioned earlier, there is currently no convincing evidence

that children with LD require qualitatively different kinds of instructional

interventions than other types of poor learners in the area of their disability.

What we do know is that they must be provided with a different kind of

instruction than is typically available in the regular classroom. After all, it is
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their inability to profit from regular classroom instruction that usually leads

to a diagnosis of learning disability! In the case of reading disabilities, which

is the most common form of learning disability and the one we know the

most about, it appears that these children require instruction which is more

explicit, more intensive, and more supportive than is typically provided in

the classroom (Foorman & Torgesen, 2001).

Instruction must be more explicit in the sense that it makes fewer assump-

tions about pre-existing skills or children’s abilities to make inferences about

language regularities that are useful in reading. In other words, children with

reading disabilities must be directly taught almost everything they need to

know in order to be good readers (Gaskins et al., 1997).

In addition to being more explicit, reading instruction for children with

disabilities in this area must be more intense. Greater intensity can

be achieved either by lengthening instruction time or by reducing teacher-

pupil ratios. Greater intensity of instruction is required not only because

reading-disabled children learn these skills more slowly, but also

because increased explicitness of instruction requires that more things be

taught directly by the teacher. Unless beginning reading instruction for

children with reading disabilities is more intensive (or lasts significantly

longer) than normal instruction, these children will necessarily lag signifi-

cantly behind their peers in reading growth. Substantially increased intensity

of instruction seems especially critical in remedial settings, where children

begin the instruction already significantly behind their peers (Torgesen,

2004).

A third way in which instruction for children with reading disabilities

must be modified in order to be successful involves the quality of support

that is provided. At least two kinds of special support are required. First,

because acquiring reading skills is more difficult for children with reading

disabilities than others, they will require more emotional support in the form

of encouragement, positive feedback, and enthusiasm from the teacher

in order to maintain their motivation to learn. Second, instructional inter-

actions must be more supportive in the sense that they involve carefully

scaffolded interactions with the child. In a recent investigation of the

characteristics of effective reading tutors, Juel (1996) identified the number

of scaffolded interactions during each teaching session as one of the critical

variables predicting differences in effectiveness across tutors. A scaffolded

interaction is one in which the teacher enables the student to complete

a task (i.e., read a word) by directing the student’s attention to a key piece

of information or by breaking the task up into smaller, easier-to-manage

ones. The goal of these interactions is to provide just enough support

so the child can go through the processing steps necessary to find the

right answer. With enough practice, the child becomes able to go

through the steps independently. Juel’s finding about the importance of
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carefully scaffolded instructional interactions is consistent with the

emphasis on these types of interactions in the teacher’s manuals that accom-

pany two instructional programs shown to be effective with children who

have severe reading disabilities (Lindamood & Lindamood, 1984; Wilson,

1988).

Although these instructional needs seem well established from research

and theory, there is, at present, little consensus about how they can be met

within typical school settings. The traditional approach to educating learn-

ing disabled children has been in pullout programs, in which one teacher

works with relatively small groups (5–15) of children in a special classroom

setting. This approach has been criticized because it typically does not lead

to ‘‘normalization’’ of academic skills for most children with LD (Hanushek

et al., 1998). However, the model that has emerged as its replacement,

variously labeled the regular education initiative, mainstreaming, or the

inclusion movement, is also problematic. For example, Vaughn and her

colleagues (Vaughn & Schumm, 1996), after extensive studies of regular

classroom teachers’ responses to LD students, indicate ‘‘general education

teachers find many more accommodations desirable than feasible, and are

unlikely to make extensive, time-consuming adaptations to meet the individ-

ual needs of students’’ (p. 109). Further, ‘‘practices that require an inordin-

ate amount of teacher effort for an individual child or subgroup of children

are not likely to be adopted’’ (p. 122). In a series of studies of academic

outcomes for Children with LD being educated with inclusionary practices,

Zigmond (1996) reported very discouraging outcomes for the majority of

LD students in these settings.

The problem with current intervention and service delivery methods

appears to be that they are not delivered with sufficient intensity, and they

may not be delivered with sufficient skill. The most convincing evidence for

this point is found in recent intervention research that has delivered signifi-

cant amounts of instruction (60–100 hours) with reasonable intensity (either

1:1 or in very small groups of 3 to 5 children), over relatively short periods of

time (2 to 6 months). This research has focused on children with serious to

moderate reading difficulties in late elementary school (Torgesen et al.,

2003), and it has demonstrated that the reading accuracy and reading

comprehension skills of the large majority of these children can be brought

into the normal range. Although reading fluency can be improved, it is much

more difficult to ‘‘close the gap’’ in reading fluency than it is for other

reading skills (Torgesen et al., 2001).

Can learning disabilities by prevented? One obvious consequence of

moving toward more inclusive definitions of learning disabilities (that do

not require aptitude–achievement discrepancies) is that children at risk for

learning disabilities may be identified very early in their school experience. If

special preventive instruction could be provided at the appropriate time, will
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this eliminate the need for further special instruction for children with LD?

At present, there are two different ways to answer this question, and both

indicate that we do not yet have viable preventive solutions for reading

disabilities. First, several early intervention studies have been conducted

using a range of service delivery methods from one-on-one instruction, to

small group instruction, to whole class instruction (Brown & Felton, 1990;

Foorman et al., 1998; Torgesen et al., 1999; Vellutino et al., 1996). After

total instructional times varying from 88 to 340 hours, these interventions

proved to be ineffective with from 2 to 6% of the total population (Torgesen,

2000). While the preventive interventions substantially reduced the number

of children potentially ‘‘at risk’’ for reading disabilities, they were not suffi-

cient to help all children acquire basic beginning reading skills. Further,

there is some beginning evidence that even children who respond positively

to early interventions may require additional intervention at a later point to

maintain normal growth in reading skill (Torgesen, 2004). For example,

follow-up studies of children who successfully complete the popular Reading

Recovery program as first graders indicate that a very substantial portion of

them either fall behind in reading development or require special reading

interventions at some point later in elementary school (Shanahan & Barr,

1995).

In summary, the most critical issue for service delivery is one that has been

with the field since its inception. How can we deliver high-quality, effective

instruction to all children with learning disabilities? At present, the zeitgeist

suggests that the regular classroom is the place where all learning disabled

children should be educated. However, the needs of children with LD for

instruction that is more explicit, more intensive, and more supportive than

normal are going to be very difficult to meet in most regular classroom

settings. In addition to the time constraints involved, in the case of reading,

added explicitness of instruction implies that teachers need much more

knowledge about language and reading processes than they currently possess

(Moats, 1995). Much of our current research on reading disabilities suggests

that we have seriously underestimated the amount and quality of instruction

these children will require in order to acquire useful reading skills. One of the

great challenges for our field in the next decade will be to learn the condi-

tions that need to be in place, and then to accomplish the political work to

put them in place, for all children with learning disabilities to acquire a full

range of useful academic skills.

IV. CONCLUDING COMMENTS

When I wrote the first version of this chapter about 12 years ago, I predicted

that the coming decade would be a time of great change for the field of

1. Learning Disabilities an Overview 31



learning disabilities. I was right in one sense and wrong in another. The sense

in which I was wrong is that there has been little change in the status of

the field as a social/political/educational movement over the past 12 years.

The study of learning disabilities continues as a strong and vital force within

the larger special and regular education communities. Its services, which are

mandated by law in many countries, are offered to vast numbers of children

with a variety of very difficult and unusual educational problems. Profes-

sionals in the field continue to organize themselves into strong associations

which provide adequate means for communication about research and

professional issues. Additionally, the interests of children and adults with

LD are served by a number of strong associations which have as a primary

aim the protection of their rights to a free and appropriate education as well

as appropriate accommodations in the workplace. Finally, research in the

area has continued to grow and become more diverse, and many new

research initiatives have been supported by governmental agencies.

The sense in which I was right is that there has been a substantial

improvement in our knowledge about learning disabilities, particularly for

the most common disability that affects acquisition of reading skills. We

know, for example, that reading disability most frequently involves difficul-

ties in learning to identify words rapidly and accurately, and that the

primary cause of this problem is deficiencies in the ability to process

the phonological features of language. Further, we know that substantial

proportions of individual differences in phonological abilities are transmit-

ted genetically, and we are beginning to form relatively clear ideas of the

specific locations in the brain that are affected. All these facts support

traditional definitions of learning disabilities that suggest they arise from

intrinsic processing disabilities that are constitutionally based. However, the

consistent finding that reading problems arise from essentially the same

handicapping conditions in children whose reading levels are discrepant

and nondiscrepant from their IQ invalidates commonly used aptitude–

achievement discrepancy formulae to identify children with LD. In

order to bring practice in line with the best scientific information currently

available, the field should adopt a more inclusive definition of reading

disabilities. Children should not be denied LD services because their apti-

tude–achievement discrepancy is not large enough; rather, all children who

show the primary symptoms of phonologically based reading disabilities

should receive appropriate instructional interventions.

At this point in time, the field of learning disabilities is on an exciting path.

It is solidly supported in law, it has an enormous number of well-informed

advocates and professionals working on its behalf, and it is the subject of

challenging and programmatic research. Let us hope that the next decade

brings continued new knowledge and appropriate expansion of services to

all children and adults with learning disabilities.

32 Joseph K. Torgesen



References

Arter, J. A., & Jenkins, J. R. (1979). Differential diagnostic prescriptive teaching: A

critical appraisal. Review of Educational Research, 49, 517–555.

Brown, A. L., & Campione, J. C. (1986). Psychological theory and the study of

learning disabilities. American Psychologist, 14, 1059–1068.

Brown, I. S., & Felton, R. H. (1990). Effects of instruction on beginning reading skills

in children at risk for reading disability. Reading and Writing: An Interdisciplinary

Journal, 2, 223–241.

Bush, W. J., & Giles, M. T. (1969). Aids to psycholinguistics teaching. Columbus,

Ohio: Merrill.

Butterfield, E. D., & Ferretti, R. P. (1987) Toward a theoretical integration

of cognitive hypotheses about intellectual differences among children. In

L. Borkowski & L. D. Day (Eds.), Cognition in special children: Comparative

approaches to retardation, learning disabilities, and giftedness (pp. 195–234) New

York: Ablex.

Ceci, S. J., & Baker, J. G. (1990). On learning . . .more or less: A knowledge� process

� context view of learning disabilities. In J. K. Torgesen (Ed.), Cognitive and

behavioral characteristics of children with learning disabilities. Austin, TX:

PRO-ED.

Chalfant, J. C., & Scheffelin, M. A. (1969). Central processing dysfunctions in

children: A review of research. NINDSMonographs, Bethesda, MD. U.S. Depart-

ment of Health, Education, and Welfare.

Coles, G. S. (1987). The learning mystique: A critical look at ‘‘learning disabilities.’’

New York: Pantheon.

Cruickshank, W. M., Bentzen, F. A., Ratzeburg, F. H., & Tannhauser, M. T. (1961).

A teaching method for brain-injured and hyperactive children. Syracuse, NY: Syra-

cuse University Press.

Cruickshank, W. M., Bice, H. V., & Wallen, N. E. (1957). Perception and cerebral

palsy. Syracuse, NY: Syracuse University Press.

Danielson, L., & Bradley, R. (2002). Specific learning disabilities: Building consensus

for identification and classification. In R. Bradley, L. Danielson, & D. P. Hallahan

(Eds.) Identification of learning disabilities: Research into practice (pp. 791–804).

Mahwah, NJ: Lawrence Erlbaum Associates.

Doris, J. (1986). Learning disabilities. In S. J. Ceci (Ed.), Handbook of cognitive,

social, and neuropsychological aspects of learning disabilities (pp. 3–53) Hillsdale,

NJ: Erlbaum Assoc.

Durrell, D. D. (1940). Improvement of basic reading abilities. New York, NY: World

Book Company.

Ehri, L. C., Nunes, S. R., Willows, D. M., Schuster, B. V., Yaghoub-Zadeh, Z., &

Shanahan, T. (2001). Phonemic awareness instruction helps children learn to read:

Evidence from the National Reading Panel’s meta-analysis. Reading Research

Quarterly, 36, 250–287.

Ellis, E. S., Lenz, B. K., & Sabornie, E. J. (1987). Generalization and adaptation

of learning strategies to natural environments: Part 2: Research into practice.

Remedial and Special Education, 8, 6–23.

1. Learning Disabilities an Overview 33



Epps, S., Ysseldyke, J. E., & McGue, M. (1981). Differentiating LD and non-LD

students: ‘‘I know one when I see one.’’ Minneapolis, MN: Institute for Research

on Learning Disabilities.

Filipek, P. (1996). Structural variations in measures in the developmental disorders.

In R. Thatcher, G. Lyon, J. Rumsey, & N. Krasnegor (Eds.), Developmental

neuroimaging: Mapping the development of brain and behavior (pp. 169–186). San

Diego, CA: Academic Press.

Fletcher, J. M., Lyon, G. R., Barnes, M., Stuebing, K. K., Francis, D. J., Olson,

R. K., Shaywitz, S. E., & Shaywitz, B. A. (2002). Classification of learning

disabilities: An evidence-based evaluation. In R. Bradley, L. Danielson, &

D. Hallahan (Eds.) Identification of Learning disabilities: Research to practice

(pp. 185–250). Mahwah, NJ: Lawrence Erlbaum Associates.

Fletcher, J. M., Shaywitz, S. E., Shankweiler, D. P., Katz, L., Liberman, I. Y.,

Stuebing, K. K., Francis, D. J., Fowler, A. E., & Shaywitz, B. A. (1994). Cognitive

profiles of reading disability: Comparisons of discrepancy and low achievement

definitions. Journal of Educational Psychology, 86, 6–23.

Foorman, B. R., Francis, D. J., & Fletcher, J. M. (1995). Growth of phonological

processing skills in beginning reading: The lag versus deficit model revisited. Paper

presented at the Society for Research on Child Development, Indianapolis, IN,

March 31, 1995.

Foorman, B. R., Francis, D. J., Fletcher, J. M., Schatschneider, C., & Mehta, P.

(1998). The role of instruction in learning to read: Preventing reading failure in at-

risk children. Journal of Educational Psychology, 90, 37–55.

Foorman, B., & Torgesen, J. K. (2001). Critical elements of classroom and small-

group instruction to promote reading success in all children. Learning Disabilities

Research and Practice, 16, 203–212.

Francis, D. J., Shaywitz, S. E., Stuebing, K. K., Shaywitz, B. A., & Fletcher, J. M.

(1996). Developmental lag versus deficit models of reading disability: A longitu-

dinal, individual growth curves analysis. Journal of Educational Psychology, 88,

3–17.

Frostig, M., Lefever, D. W., & Whittlesey, J. R. B. (1964). The Marianne Frostig

developmental test of visual perception. Palo Alto: Consulting Psychology Press.

Gajar, A. H. (1980). Characteristics across exceptional categories: EMR, LD, and

ED. Journal of Special Education, 14, 165–173.

Galaburda, A. M., Menard, M., & Rosen, G. (1994). Evidence for aberrant auditory

anatomy in developmental dyslexia. Proceedings of the National Academy of

Science, 91, 8010–8013.

Gaskins, I. W., Ehri, L. C., Cress, C., O’Hara, C., & Donnelly, K. (1997). Procedures

for word learning: Making discoveries about words. The Reading Teacher 50,

312–327.

Habib, M., Espresser, R., Rey, V., Giraud, K., Braus, P., & Gres, C. (1999). Training

dyslexics with acoustically modified speech: Evidence of improved phonological

performance. Brain & Cognition, 40(1), 143–146.

Hallahan, D. P., & Cruickshank, W. M. (1973). Psycho-educational foundations of

learning disabilities. Englewood Cliffs, NJ: Prentice-Hall.

34 Joseph K. Torgesen



Hallahan, D. P., Kauffman, J. M., & Lloyd, J. W. (1985). Introduction to learning

disabilities. Englewood Cliffs, NJ: Prentice-Hall.

Hallahan, D. P., & Mercer, C. D. (2002) Learning disabilities: Historical perspec-

tives. In R. Bradley, L. Danielson, & D. Hallahan (Eds.) Identification of learning

disabilities: Research to practice (pp. 1–67). Mahwah, NJ: Lawrence Erlbaum

Associates.

Hammill, D. D. (1972). Training visual perceptual processes. Journal of Learning

Disabilities, 5, 552–559.

Hammill, D. D. (1990). On defining learning disabilities: An emerging consensus.

Journal of Learning Disabilities, 23, 74–84.

Hammill, D. D., Goodman, L., & Wiederholt, J. L. (1974). Visual motor processes:

What success have we had in training them? The Reading Teacher, 27, 469–478.

Hammill, D. D., & Larson, S. C. (1974). The efficacy of psycholinguistic training.

Exceptional Children, 4I, 5–14.

Hanushek, E. A., Kain, J. F., & and Rivkin, S. G. (1998). Does special education raise

academic achievement for students with disabilities? National Bureau of Economic

Research, Working Paper No. 6690, Cambridge, MA.

Harris, K., & Graham, S. (1996). Making the writing process work: Strategies for

composition and self-regulation (2nd Ed.). Cambridge: Brookline Books.

Hartman, N. C., & Hartman, R. K. (1973). Perceptual handicap or reading disabil-

ity? The Reading Teacher, 26, 684–695.

Head, H. (1926). Aphasia and kindred disorders of speech. Vol. I. London, UK:

Cambridge University Press.

Hinshelwood, J. (1917). Congenital word blindness. London, UK: H. K. Lewis.

Hook, P. E., Macaruso, P., & Jones, S. (2001). Efficacy of Fast ForWord training on

facilitating acquisition of reading skills by children with reading difficulties—A

longitudinal study. Annals of Dyslexia, 51, 75–96.

Interagency Committee on Learning Disabilities. (1987). Learning disabilities:

A report to the U.S. Congress. Bethesda, MD: National Institutes of Health.

Johnson, D. J., & Mykelbust, H. R. (1967). Learning disabilities: Educational prin-

ciples and practices. New York: Grune & Stratton.

Juel, C. (1996). What makes literacy tutoring effective? Reading Research Quarterly,

31, 268–289.

Kass, C. E. (1970). Final report: Advanced institute for leadership personnel

in learning disabilities. Contract No. OEG-09-121013-3021-031, U.S. Office of

Education, Department of Special Education, University of Arizona, Tucson,

Arizona.

Kavale, K., & Forness, S. (1985). The science of learning disabilities. San Diego, CA:

College-Hill Press.

Kavanagh, J. F., & Truss, T. J. (1988). Learning disabilities: Proceedings of the

national conference. Parkton, MD: York Press.

Kephart, N. C. (1960). The slow learner in the classroom. Columbus, OH: Charles

E. Merrill.

Kephart, N. C., & Strauss, A. A. (1940). A clinical factor influencing variations in IQ.

American Journal of Orthopsychiatry, 10, 345–350.

1. Learning Disabilities an Overview 35



Kirk, S. A. (1963). Behavioral diagnosis and remediation of learning disabilities.

Proceedings of the Annual Meeting of the Conference on Exploration into the

Problems of the Perceptually Handicapped Child. Vol. 1.

Kirk, S. A., & Kirk, W. D. (1971). Psycholinguistic learning disabilities: Diagnosis and

remediation. Chicago, IL: University of Illinois Press.

Klingberg, T., Hedehus, M., Temple, E., Salz, T., Gabrieli, J., Moseley, M., &

Poldrack, R. (2000). Microstructure of temporo-parietal white matter as a basis

for reading ability: Evidence from diffusion tensor magnetic resonance imaging.

Neuron, 25, 493–500.

Liberman, L. Y., Shankweiler, D., Orlando, C., Harris, K. S., & Berti, F. B. (1971).

Letter confusions and reversals of sequence in the beginning reader: Implications

for Orton’s theory of developmental dyslexia. Cortex, 7, 127–142.

Lindamood, C. H., & Lindamood, P. C. (1984). Auditory discrimination in depth.

Austin, TX: PRO-ED, Inc.

Lyon, G. R. (1985). Identification and remediation of learning disability subtypes:

Preliminary findings. Learning Disabilities Focus, 1, 21–35.

Lyon, G. R. (1994). Frames of reference for the assessment of learning disabilities: New

views on measurement issues. Baltimore, MD: Brooks Publishing.

Lyon, G. R. (1995). Toward a definition of dyslexia. Annals of Dyslexia, 45, 3–27.

Mann, L. (1971). Psychometric phenology and the new faculty psychology: The case

against ability assessment and training. Journal of Special Education, 5, 3–14.

Mann, L. (1979). On the trail of process. New York: Grune & Stratton.

Mann, L., & Phillips, W. A. (1967). Fractional practices in special education:

A critique. Exceptional Children, 33, 311–317.

Mastropieri, M. A., & Scruggs, T. E. (1997). Best practices in promoting reading

comprehension in students with learning disabilities: 1976–1996. Remedial and

Special Education, 18, 197–213.

McAnally, D. I., Hansen, P. C., Cornelissen, P. L., & Stein, J. F. (1997). Effect of

time and frequency manipulation on syllable perception in developmental dyslex-

ics. Journal of Speech, Language, and Hearing Research, 40, 912–924.

McCarthy, J. J., & Kirk, S. A. (1961). Illinois Test of Psycholinguistic Abilities:

Experimental version. Urbana, IL: University of Illinois Press.

Meltzer, L. J. (1993). Strategy assessment and instruction for students with learning

disabilities. Austin, TX: PRO-ED, Inc.

Merzenich, M. M., Jenkins, W. M., Johnston, P., Schreiner, C., Miller, S. L., &

Tallal, P. (1996). Temporal processing deficits of language-learning impaired

children ameliorated by training. Science, 271, 77–81.

Moats, L. C. (1995). The missing foundation in teacher education. American Educa-

tor, 19, 9–51.

Mody, M., Studdert-Kennedy, M., & Brady, S. (1997). Speech perception deficits in

poor readers: Adutory processing or phonological coding? Journal of Experimen-

tal Child Psychology, 64, 199–231.

Myers, P., & Hammill, D. D. (1990). Learning disabilities: Basic concepts, assessment

practices, and instructional strategies. Austin, TX.: PRO-ED.

National Joint Committee on Learning Disabilities. (1988). Letter to NJCLD organ-

izations.

36 Joseph K. Torgesen



Newcomer, P. L., & Hammill, D. D. (1975). ITPA and academic achievement. The

Reading Teacher, 28, 731–741.

Nittrouer, S. (1999). Do temporal processing deficits cause phonological processing

problems? Journal of Speech, Language, and Hearing Research, 42, 925–942.

Olson, R. (1997). The genetics of LD: Twin studies. Address presented at conference

titled ‘‘Progress and promise in research and education for individuals with

learning disabilities.’’ Washington, DC, May.

Orton, S. T. (1937). Reading, writing, and speech problems in children. New York:

Norton.

Palincsaar, A. S., Winn, J., David, Y., Snyder, B., & Stevens, D. (1993). Approaches

to strategic reading instruction reflecting different assumptions regarding teaching

and learning. In L. J. Meltzer, (Ed.), Strategy assessment and instruction for

students with learning disabilities. Austin, TX.: PRO-ED, Inc.

Raynor, K., Foorman, B. R., Perfetti, C. A., Pesetsky, D., & Seidenberg, M. S.

(2001). How psychological science informs the teaching of reading. Psychological

Science in the Public Interest, 2, 31–73.

Rourke, B. P. (1995). Syndrome of nonverbal learning disabilities: Neurodevelopmental

manifestiations. New York: Guilford Press.

Rutter, M., & Yule, W. (1975). The concept of specific reading retardation. Journal of

Child Psychology and Psychiatry, 16, 181–197.

Sarason, S. B. (1949). Psychological problems in mental deficiency. New York:

Harper.

Senf, G. M. (1986). LD research in sociological and scientific perspective. In J. K.

Torgesen & B. Y. L. Wong (Eds.), Psychological and educational perspectives on

learning disabilities. New York: Academic Press.

Shanahan, T., & Barr, R. (1995). Reading recovery: An independent evaluation of

the effects of an early instructional intervention for at-risk learners. Reading

Research Quarterly, 30, 958–996.

Shankweiler, D., & Liberman, I. Y. (1989). Phonology and reading disability. Ann

Arbor: University of Michigan Press.

Share, D. L., & Stanovich, K. E. (1995). Cognitive processes in early reading

development: A model of acquisition and individual differences. Issues in Educa-

tion: Contributions from Educational Psychology, 1, 1–35.

Shaywitz, S. E. (1996). Dyslexia. Scientific American, 97, 98–104.

Shaywitz, S. E., Escobar, M. D., Shaywitz, B. A., Fletcher, J. M., & Makuch, R.

(1992). Evidence that dyslexia may represent the lower tail of a normal distribu-

tion of reading ability. The New England Journal of Medicine, 326, 145–150.

Shaywitz, S. E., Pugh, K. R., Jenner, A. R., Fulbright, R. K., Fletcher, J. M., Gore,

J. C., & Shaywitz, B. A. (2000). The neurobiology of reading and reading disabil-

ity (dyslexia). In M. L. Kamil, P. B. Mosenthal, P. D. Pearson, & R. Barr (Eds.),

Handbook of reading research, Vol. III (pp. 229–249). Mahway, NJ: Lawrence

Erlbaum.

Shinn, M. R., Ysseldyke, J., Deno, S., & Tindal, G. (1982). Comparison of psycho-

metric and functional differences between students labeled learning disabled

and low achieving. Research report no. 71, Institute for Research on Learning

Disabilities, University of Minnesota.

1. Learning Disabilities an Overview 37



Siegel, L. S. (1989). IQ is irrelevant to the definition of learning disabilities. Journal of

Learning Disabilities, 22, 469–479.

Siegler, R. S. (1998). Children’s thinking: Third edition. Upper Saddle River, NJ:

Prentice-Hall, Inc.

Silva, P. A., McGee, R., & Williams, S. (1985). Some characteristics of 9-year-old

boys with general reading backwardness or specific reading retardation. Journal of

Child Psychology and Psychiatry, 26, 407–421.

Stanovich, K. E. (1990). Explaining the differences between the dyslexic and the

garden-variety poor reader: The phonological-core variable-difference model. In

J. Torgesen (Ed.), Cognitive and behavioral characteristics of children with learning

disabilities. Austin, TX: PRO-ED.

Stanovich, K. E. (1993). The construct validity of discrepancy definitions of reading

disability. In G. R. Lyon, D. Gray, J. Kavanagh, & N. Krasnegor (Eds.), Better

understanding learning disabilities: New views on research and their implications for

public policies. Baltimore: Paul H. Brookes Publishing.

Stanovich, K. E., & Siegel, L. S. (1994). The phenotypic performance profile of

reading-disabled children: A regression-based test of the phonological-core vari-

able-difference model. Journal of Educational Psychology, 86, 24–53.

Stevenson, J. (1988). Which aspects of reading disability show a ‘‘hump’’ in their

distribution? Applied Cognitive psychology, 2, 77–85.

Strauss, A. A. (1943). Diagnosis and education of the cripplebrained, deficient child.

Journal of Exceptional Children, 9, 163–168.

Strauss, A. A., & Kephart, N. C. (1955). Psychopathology and education of the brain-

injured child: Progress in theory and clinic (Vol. 2). New York: Grune and

Stratton.

Strauss, A. A., & Lehtinen, L. E. (1947). Psychopathology and education of the brain-

injured child. New York: Grune & Stratton.

Tallal, P. (1980). Auditory temporal perception, phonics, and reading disabilities in

children. Brain and Language, 9, 182–198.

Tallal, P., Miller, S. L., Bedi, G., Byma, G., Wang, X., Nagarajan, S. S., Schreiner, C.,

Jenkins, W. M., & Merzenich, M. M. (1996). Language comprehension in lan-

guage-learning impaired children improved with acoustically modified speech.

Science, 271, 81–84.

Temple, E., Deutsch, G. K., Poldrack, R. A., Miller, S. L., Tallal, P., Merzenich,

M. M., & Gabrieli, J. D. (2003). Neural deficits in children with dyslexia amelior-

ated by behavioral intervention: Evidence from functional MRI. Proceedings of

the National Academy of Sciences, 100, 2860–2865.

Torgesen, J. K. (1979). What shall we do with psychological processes? Journal of

Learning Disabilities, 12, 514–521.

Torgesen, J. K. (1986). Learning disabilities theory: Its current state and future

prospects. Journal of Learning Disabilities, 19, 399–407.

Torgesen, J. K. (1993). Variations on theory in learning disabilities. In R. Lyon,

D. Gray, N. Krasnegor, and J. Kavenagh (Eds.), Better understanding learning

disabilities: Perspectives on classification, identification, and assessment and their

implications for education and policy. Baltimore: Brookes Publishing.

38 Joseph K. Torgesen



Torgesen, J. K. (1999). Phonologically based reading disabilities: Toward a coherent

theory of one kind of learning disability. In R. J. Sternberg & L. Spear-Swerling

(Eds.), Perspectives on learning disabilities (pp. 231–262). New Haven: Westview

Press.

Torgesen, J. K. (2000). Individual differences in response to early interventions

in reading: The lingering problem of treatment resisters. Learning Disabilities

Research and Practice, 15, 55–64.

Torgesen, J. K. (2002). Empirical and theoretical support for direct diagnosis

of learning disabilities by assessment of intrinsic processing weaknesses. In

R. Bradley, L. Danielson, & D. Hallahan (Eds.), Identification of learning disabil-

ities: Research to practice (pp. 565–613). Mahwah, NJ: Lawrence Erlbaum

Associates.

Torgesen, J. K. (2004). Lessons learned from the last 20 years of research

on interventions for students who experience difficulty learning to read. In

McCardle, P. & Chhabra, V. (Eds.), The voice of evidence in reading research

(pp. 225–229). Baltimore: Brookes Publishing.

Torgesen, J. K., Rashotte, C. A., & Alexander, A. (2001). Principles of fluency

instruction in reading: Relationships with established empirical outcomes. In

M. Wolf (Ed.), Dyslexia, fluency, and the brain. Parkton, MD: York Press.

Torgesen, J. K., Rashotte, C. A., Alexander, A., & MacPhee, K. (2003). Progress

towards understanding the instructional conditions necessary for remediating

reading difficulties in older children. In B. Foorman (Ed.), Preventing and Reme-

diating Reading Difficulties: Bringing Science to Scale (pp. 275–298). Parkton,

MD: York Press.

Torgesen, J. K., & Wagner, R. K. (1998). Alternative diagnostic approaches for

specific developmental reading disabilities. Learning Disabilities Research and

Practice 13, 220–232.

Torgesen, J. K., Wagner, R. K., Rashotte, C. A., Rose, E., Lindamood, P., Conway,

T., & Garvin, C. (1999). Preventing reading failure in young children with phono-

logical processing disabilities: Group and individual responses to instruction.

Journal of Educational Psychology, 91, 579–593.

Vaughn, S., & Schumm, J. S. (1996). Classroom ecologies: Classroom interactions

and implications for inclusion of students with learning disabilities (pp. 107–124).

In D. L. Speece & B. K. Keogh (Eds.), Research on classroom ecologies. Mahwah,

NJ: Lawrence Erlbaum Associates.

Vellutino, F. R., Scanlon, D. M., Sipay, E. R., Small, S. G., Pratt, A., Chen, R., &

Denckla, M. B. (1996). Cognitive profiles of difficult-to-remediate and readily

remediated poor readers: Early intervention as a vehicle for distinguishing be-

tween cognitive and experiential deficits as basic causes of specific reading disabil-

ity. Journal of Educational Psychology, 88, 601–638.

Vellutino, F. R., Steger, B. M., Moyer, S. C., Hardin, C. J., & Niles, J. A. (1977). Has

the perceptual deficit hypothesis led us astray? Journal of Learning Disabilities, 10,

375–385.

Vernon, M. D. (1957). Backwardness in reading. London, UK: Cambridge Univer-

sity Press.

1. Learning Disabilities an Overview 39



Wadsworth, S. J., Olson, R. K., Pennington, B. F., & DeFries, J. C. (2000). Differen-

tial genetic etiology of reading disability as a function of IQ. Journal of Learning

Disabilities, 33, 192–199.

Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (1994). The development of

reading-related phonological processing abilities: New evidence of bi-directional

causality from a latent variable longitudinal study. Developmental Psychology, 30,

73–87.

Wagner, R. K., Torgesen, J. K., Rashotte, C. A., Hecht, S. A., Barker, T. A.,

Burgess, S. R., Donahue, J., & Garon, T. (1997). Changing causal relations

between phonological processing abilities and word-level reading as children

develop from beginning to fluent readers: A five-year longitudinal study. Develop-

mental Psychology, 33, 468–479.

Webster, R. E., & Schenck, S. J. (1978). Diagnostic test pattern differences among

LD, ED, EMH, and multi-handicapped students. Journal of Educational

Research, 72, 75–80.

Wiederholt, J. L. (1974). Historical perspectives on the education of the learning

disabled. In L. Mann & D. A. Sabatino (Eds.), The second review of special

education (pp. 103–152). Austin, TX: PRO-ED.

Wiederholt, J. L., & Hammill, D. D. (1971). Use of the FrostigHorne Visual Percep-

tual Program in the urban school. Psychology in the Schools, 8, 268–274.

Wilson, B. A. (1988). Instructor manual. Millbury, MA: Wilson Language Training.

Wong, B. Y. L. (1986). Problems and issues in the definition of learning disabilities.

In J. K. Torgesen & B. Y. L. Wong (Eds.), Psychological and educational perspec-

tives on learning disabilities (pp. 1–25). San Diego: Academic Press.

Ysseldyke, J. E. (1973). Diagnostic–prescriptive teaching: The search for aptitude–

treatment interactions. In L. Mann & D. Sabatino (Eds.), The first review of

special education. Austin, TX: PRO-ED.

Ysseldyke, J. E. (1983). Current practices in making psychoeducational decisions

about learning disabled students. Journal of Learning Disabilities, 16, 209–219.

Ysseldyke, J. E., Algozzine, B., Shinn, M., & McGue, M. (1982). Similarities

and differences between students labeled underachievers and learning disabled.

Journal of Special Education, 16, 73–85.

Zeffiro, T. J., & Eden, G. (2000). The neural basis of developmental dyslexia. Annals

of Dyslexia, 50, 1–30.

Zigmond, N. (1996). Organization and management of general education classrooms.

In D. L. Speece & B. K. Keogh (Eds.), Research on classroom ecologies (pp.

163–190). Mahwah, NJ: Lawrence Erlbaum Associates.

40 Joseph K. Torgesen



CHAPTER 2

Learning Disabilities
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and John K. McNamara
University of California*, University of Northern Coloradoy,
University of Saskatchewan

I. INTRODUCTION

Memory is the ability to encode, process, and retrieve information that

one has been exposed to. As a skill, it is inseparable from intellectual

functioning and learning. Individuals deficient in memory skills, such as

children and adults with learning disabilities (LD), would be expected to

have difficulty on a number of academic and cognitive tasks. Although

memory is linked to performance in several academic (e.g., reading)

and cognitive areas (e.g., problem-solving), it is a critical area of focus in

the field of LD for three reasons. First, it reflects applied cognition; that is,

memory functioning reflects all aspects of learning. Second, several studies

suggest that the memory skills used by students with LD do not appear

to exhaust or even tap their ability, and therefore we need to discover

instructional procedures that capitalize on their potential. Finally, several

intervention programs that attempt to enhance the overall cognition

of children and adults with LD rely on principles derived from memory

research. This chapter characterizes and selectively reviews past and current

research on memory skills, describes the components and stages of process-

ing that influence memory performance, and discusses current trends and the

implications of memory research for the instruction of children and adults

with LD.
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II. A HISTORICAL PERSPECTIVE

The earliest link between LD and memory was established in the literature

on reading disabilities by Kussmaul. In 1877, Kussmaul called attention to a

disorder he labeled ‘‘word blindness,’’ which was characterized as an inabil-

ity to read, although vision, intellect, and speech were normal. Following

Kussmaul’s contribution, several cases of reading difficulties acquired by

adults due to cerebral lesions, mostly involving the angular gyri of the left

hemisphere, were reported (see Hinshelwood, 1917, for a review). In one

important case study published by Morgan (1896), a 14-year-old boy of

normal intelligence had difficulty recalling letters of the alphabet. He also

had difficulty recalling written words, which seemed to convey ‘‘no impres-

sion to this mind.’’ Interestingly, the child appeared to have good memory

for oral information. This case study was important because word blindness

did not appear to occur as a result of a cerebral lesion. After Morgan’s

description of this condition, designated as a specific reading disability,

research on memory was expanded to include children of normal intelligence

who exhibited difficulties in reading. Hinshelwood’s (1917) classic mono-

graph presents a number of case studies describing reading disabilities in

children of normal intelligence with memory problems. On the basis of

these observations, Hinshelwood inferred that reading problems of these

children were related to a ‘‘pathological condition of the visual memory

center’’ (p. 21).

At the same time Hinshelwood’s monograph appeared, a little-known text

by Bronner (1917) reviewed case studies linking memory difficulties to

children of normal intelligence. For example, consider Case 21:

Henry J., 16 years old, was seen after he had been in court on

several occasions. The mental examination showed that the boy was

quite intelligent and in general capable, but had a very specialized

defect. The striking feature of all the test work with this boy was the

finding that he was far below his age in the matter of rote memory.

When a series of numerals was presented to him auditorially, he

could remember no more than four. His memory span for numerals

presented visually was not much better . . . he succeeded here with

five. Memory span for syllables was likewise poor . . . On the other

hand when ideas were to be recalled, that is, where memory dealt

with logical material, the results were good. (p. 120)

A majority of case studies reviewed in Bronner’s text suggested that

immediate (short-term) memory of children with reading disabilities was

deficient and that remote (long-term) memory was intact. Bronner also

noted that little about memory and its application to complex learning
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activities was known. For example, the author stated, ‘‘very many practic-

ally important laws of memory have not yet been determined; those most

firmly established concern themselves mainly with nonsense or other type of

material quite unlike the activities of everyday life. In a common sense way

we are aware that both immediate and remote memory are essential, that we

need to remember what we see and hear . . . that to remember an idea is

probably more useful in general, than to have a good memory for rote

material, but a defect for the latter may be of great significance in some

kinds of school work.’’ (p. 110)

Researchers from the 1920s to the 1950s generally viewed reading difficul-

ties as being associated with structural damage to portions of the brain that

support visual memory (e.g., see Geschwind, 1962, for a review; also see

Monroe, 1932). A contrasting position was provided by Orton (1925, 1937),

who suggested that reading disorders were reflective of a neurological mat-

urational lag resulting from a delayed lateral cerebral dominance for lan-

guage. Orton described the phenomenon of a selective loss or diminished

capacity to remember words as strephosymbolia (twisted symbols). Orton

(1937) noted that ‘‘although these children show many more errors of a wide

variety of kinds it is clear that their difficulty is not in hearing and not in

speech mechanism . . . but in recalling words previously heard again or used

in speech, and that one of the outstanding obstacles to such recall is remem-

bering (emphasis added) all of the sounds in their proper order.’’ (p. 147) In

cases of visual memory, Orton stated that such children with reading dis-

abilities have major difficulties in ‘‘recalling the printed word in terms of its

spatial sequence of proper order in space.’’ (p. 148) Thus, for Orton, reading

disabled children’s memory difficulties were seen as reflecting spatial se-

quences in visual memory or temporal sequences in auditory memory.

Although the conceptual foundation of much of Orton’s research was chal-

lenged in the 1970s (see Vellutino, 1979, for a review), much of the evidence

for linking LD and memory processes was established from the earlier

clinical studies of Morgan, Hinshelwood, and Orton. Today, reading diffi-

culties are viewed primarily as language problems (e.g., Siegel, 2003), and

memory difficulties are popularly conceptualized in terms of language pro-

cesses (Siegel, 2003; Swanson & Siegel, 2001a).

It was not until the late 1960s and early 1970s that experimental (non-

clinical) studies appeared comparing children with LD and nondisabled

(NLD) children’s performance on memory tasks. The majority of these

studies focused on modality-specific memory processes (i.e., auditory vs

visual memory) and cross-modality (e.g., visual recognition of auditorially

presented information) instructional conditions, but they provided conflict-

ing evidence. For example, in the area of visual memory, Conners et al.,

(1969) compared children with LD and normally achieving children on their

abilities to remember numbers presented to them on a dichotic listening task.
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The results of their study were that children with LD did not differ from their

NLD peers in short-term recall. In contrast, Bryan (1972) compared learning

disabled and normally achieving children on a task that required them to

recall a list of words presented by tape recorder and words presented by slide

projector. Learning disabled and comparison samples performed better with

the visual than with the auditory stimuli, but children with LD performed

more poorly than the NLD children under both conditions.

Conflicting results were also found among studies investigating visual

memory information-processing abilities of children with reading disabil-

ities. Goyen and Lyle (1971, 1973) investigated young reading disabled

students’ (children under 8.5 years) recall of critical details of visual stimuli

presented tachistoscopically for various exposure duration intervals. Their

results showed that the students with reading disabilities did not recall as

well as younger and older normal readers. In another study, Guthrie and

Goldberg (1972) compared disabled and skilled readers on several tests

designed to measure visual short-term memory (STM). In contrast to

Goyen and Lyle, they found that the performance of children on visual

memory subtests did not clearly differentiate the ability groups.

Conflicts in findings also emerged in cross-modality research. For

example, Senf and Feshbach (1970) found differences between good and

poor readers’ memory on cross-modality presentation conditions. That is,

students were compared on their recall of digits presented auditorially,

visually, and audio-visually and retrieval responses were verbal or written.

Samples included culturally deprived learning disabled and normal control

readers of elementary and junior high school age. The sample with LD

exhibited poor recall of stimuli organized into audiovisual pairs, which

was attributed to problems of cross-modality matching. Older culturally

deprived and normal children recalled the digits in audiovisual pairs more

accurately than their younger counterparts, whereas older children with LD

recalled no better than younger children with LD. The sample with LD also

exhibited a higher prevalence of visual memory errors. The implication of

this research was that some prerequisite skills of pairing visual and auditory

stimuli had not developed in the children with LD, and the possession of

these skills was essential for reading. In contrast to this study, Denckla and

Rudel (1974) found that poor recall of children with LD was not related to

visual encoding errors, but rather to temporal sequencing. Their results

suggested that children who had difficulties in temporal sequencing would

have difficulty recalling information from spatial tasks or tasks that required

matching of serial and spatial stimuli (as in the Senf & Feshbach, 1970,

study).

To summarize, the studies in the late 1960s and early 1970s, although

contradictory, did establish a foundation for the study of LD in the context

of memory. Children with LD experienced memory difficulties on laboratory
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tasks that required the sequencing of information presented visually and

auditorially. Differences in results were most likely due to variations in how

the ability groups were defined and selected. We now turn to a discussion of

the more recent conceptualizations related to memory problems of children

and adults with LD.

III. CONTEMPORARY RESEARCH

A. Overview

For the last 25 years, the study of memory in the area of LD has been

strongly influenced by the hypothesis that variations in memory perform-

ance are rooted in the children’s acquisition of mnemonic strategies.

Strategies are deliberate, consciously applied procedures that aid in the

storage and subsequent retrieval of information. Most strategy-training

studies that include children with LD can trace their research framework

back to earlier research on metacognition (to be discussed; Flavell, 1979)

and/or research on production deficiencies (Flavell et al., 1966). In this

research, a distinction is made between the concepts of production and

mediational deficiencies. Mediational deficiencies refer to the fact that chil-

dren are unable to utilize a strategy efficiently. For example, young children

may not spontaneously produce a potential mediator to process task re-

quirements, but even if they did, they would fail to use it efficiently to direct

their performance. On the other hand, production deficiencies suggest that

children can be taught efficient strategies that they fail to produce spontan-

eously and that these taught strategies will direct and improve their perform-

ance. The assumption when applied to LD was that the more strategic

information needed for effective memory performance, the more likely the

task will be affected by the cognitive growth in the child.

The preeminence of this strategy hypothesis (various names have been

used, e.g., passive learner) has been virtually synonymous with the study of

memory in children with LD up to the late 1980s. Studies that focused on

memory activities such as clustering, elaboration, and rehearsal were studies

that were primarily motivated by this hypothesis. The emphasis in these

studies was on teaching children with LD under various conditions or with

different types of memory strategies how to remember presented material

(e.g., see Scruggs & Mastroperi, 2000, for a review). In general, earlier

studies showed that children with LD can be taught through direct instruc-

tions (e.g., Gelzheiser, 1984), modeling (e.g., Dawson et al., 1980), and

reinforcement (e.g., Bauer & Peller-Porth, 1990) to use some simple strat-

egies that they do not produce spontaneously (e.g., Dallego & Moely, 1980).

Further, the strategy hypothesis has been generalized into other areas
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besides memory, such as reading comprehension (e.g., Borkowski et al.,

1988; Wong & Jones, 1982), writing (e.g., Graham & Harris, 2003), math-

ematics (e.g., Geary, 2003, for a review; Montague, 1992), and problem

solving (e.g., Borkowski et al., 1989).

In the last few years, memory research has been moving in a different

direction, toward an analysis of nonstrategic processes that are not

necessarily consciously applied. Many of these studies are framed within

Baddeley’s multiple component model (to be discussed; Baddeley & Logie,

1999). The major motivation behind this movement has been that important

aspects of memory performance are often disassociated with changes in

mnemonic strategies. The most striking evidence has come from research

that shows differences between children with and without LD after using

an optimal strategy (a strategy shown advantageous in the majority of

studies). Prior to reviewing the current focus of memory research, however,

an understanding of research conducted in the late 1970s to the early

1990s is necessary. This review will be divided into two parts: (1) studies

that parallel normal child development in memory and (2) studies that

identify memory components in which children or adults with LD are

deficient.

IV. PARALLELS TO NORMAL MEMORY
DEVELOPMENT

There is some agreement among researchers that what we know about the

memory of children with LD is somewhat paralleled by what we know about

the differences between older and younger children’s memory (e.g., Gather-

cole, 1998; Siegel & Ryan, 1989; Swanson, 1999a, b). Such parallels in

performance do not mean that learning disabled children experience a lag

in all memory processes or that faulty memory performance is primarily

related to immature development. Rather, faulty memory performance re-

flects overt performance in some memory areas that is comparable to that of

young children. Therefore, in most studies, memory performance of children

with LD has been likened to that of younger NLD children even though the

mechanisms that underlie learning disabled children’s poor performance

may not be the same as those that underlie the performance of younger

children (De Jong, 1998; Swanson & Sachse-Lee, 2001a, b). The parallels

between learning disabled vs NLD chronologically age-matched children

and research on younger vs older NLD children are apparent in that per-

formance differences: (1) emerge on tasks that require the use of cognitive

strategies (e.g., rehearsal and organization); (2) emerge on effortful memory

tasks, but not on tasks requiring automatic processing; (3) are influenced by

the individual’s knowledge base; and (4) are influenced by the individuals’
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awareness of their own memory processes (metacognition). We briefly

review each of these parallels.

A large body of research suggests that remembering becomes easier in

children with age because control processes become more automatic through

repeated use (e.g., Gathercole, 1998; Pressley, 1994, for a review). Control

processes in memory reflect choices as to which information to scan as well

as choices of what and how to rehearse and/or organize information. Re-

hearsal refers to the conscious repetition of information, either vocally or

subvocally, to enhance recall at a later time. Learning a telephone number or

a street address illustrates the primary purpose of rehearsal. Other control

processes include organization, such as ordering, classifying, or tagging

information to facilitate retrieval, and mediation, such as comparing new

items with information already in memory. Various organizational strategies

studied (e.g., Borkowski et al., 1988; Dallego & Moely, 1980; Krupski et al.,

1993; Lee & Obrzut, 1994) that have been linked to children with LD

include:

1. Chunking: Grouping items so that each one brings to mind a complete

series of items (e.g., grouping words into a sentence).

2. Clustering: Organizing items into categories (e.g., animals, furniture).

3. Mnemonics: Idiosyncratic methods for organizing information.

4. Coding: Varying the qualitative form of information (e.g., substituting

pictures for words).

Studies (e.g., Scruggs & Mastropieri, 2000; Swanson, 1989) have also been

directed to procedures to help children with LDmediate information such as:

1. Making use of preexisting associations, thereby eliminating the need for

new ones.

2. Utilizing instructions: asking the student to mediate information verbally

or through imagery, to aid in organization and retrieval.

3. Employing cuing: using verbal and imaginary cues to facilitate recall.

An excellent example of a study to enhance mediation of information

in a learning-disabled student is provided by Mastropieri et al. (1985).

Mastropieri et al. conducted two experiments in which adolescents with

LD recalled the definitions of 14 vocabulary words according to either a

pictorial mnemonic strategy (the ‘‘keyword’’ method) or a traditional in-

structional approach. The keyword method involved constructing an inter-

active visual image of the to-be-associated items. For example, to remember

that the English word carlin means ‘‘old woman’’ via the keyword method,

the learner is directed to the fact that the first part of carlin sounds like the

familiar word car. Then the learner constructs an interactive image that
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relates a car and an old woman, such as an elderly woman driving an old car.

The results of the first experiment (experimenter-generated mnemonic illus-

trations) and the second experiment (student-generated mnemonic images)

indicated that the keyword strategy was substantially more effective than the

traditional approach.

Perhaps one of the most significant studies in terms of bringing research in

memory with learning disabled students into a developmental perspective

was conducted by Tarver et al. (1976). In their first study, they compared

learning disabled children of approximately 8 years of age to normal-

achieving boys on a serial recall task of pictures that included central and

incidental information. They found that the serial position curve of normals

revealed the common primacy–recency effect (remembering the first and last

presented items better than the middle items), whereas the performance of

learning disabled children revealed a recency effect only. In the second study,

they compared learning-disabled boys 10 and 13 years of age on the same

tasks. They found that the 10- and 13-year-old learning disabled children

exhibited both a primacy and recency effect for nonrehearsal and rehearsal

conditions. For both studies, an analysis of central recall (children attend to

specific items based on experimenter instructions) in the three age groups

revealed a constant age-related increase in overall recall and in primacy

(recalling the first few items presented) performance. The normal achievers

recalled more information that was central to the task when compared to

learning disabled children, whereas learning disabled children recalled more

incidental information than did normal achievers. Thus, although learning

disabled children were deficient in selective attention, their selective attention

improved with age. These results were interpreted as reflecting a develop-

mental lag. Learning disabled students were viewed as delayed in their

utilization of the strategies for serial recall (verbal rehearsal) and selective

attention.

Earlier studies that covered some of the same developmental themes as the

Tarver et al. (1976) study were Torgesen and Goldman (1977), in which

they investigated the role of rehearsal on serial and free recall performance;

Swanson (1977), in which he investigated the role of primacy perform-

ance on the nonverbal serial recall of visual information; Bauer (1977), in

which he investigated the role of rehearsal and serial recall; and Wong

(1978), in which she investigated the effect of cued recall and organization

on children with LD. For example, in the Bauer (1977) study, learning

disabled and NLD children were required to free-recall as many words as

possible from lists of monosyllabic nouns. Recall for each serial position

showed that children with LD were deficient in the recall of items early in the

list (primacy), but not recency performance. Primacy performance at that

time was associated with rehearsal (Ornstein & Naus, 1978), as well as

elaborative encoding (e.g., Bauer & Emhert, 1984). In contrast to research
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on primacy performance, studies that examined the recency effect have

found that learning disabled are not unlike NLD youngsters, and that

younger and older children are comparable in performance (e.g., Bauer,

1977; Swanson, 1977; Tarver et al., 1976). It is assumed that recall of the

most recently presented items represents the encoding of information in an

automatic (non-effortful) fashion (i.e., without the benefit of using deliberate

mnemonic strategies; Swanson, 1983a).

The trend found with free-recall tasks in the majority of studies published

in the late 1970s and early 1980s was that ability-group and age-related

differences tend to be limited to items that occur at the beginning and middle

serial positions and thus reflect strategy deficits, such as rehearsal. For

example, when Torgesen and Goldman (1977) studied lip movements of

children during a memorization task, children with LD were found to exhibit

fewer lip movements than did the NLD students. To the extent that these lip

movements reflect the quantity of rehearsal, these data support a rehearsal-

deficiency hypothesis. Haines and Torgesen (1979) and others (e.g., Dawson

et al., 1980; Koorland & Wolking, 1982) also reported that incentives could

be used to increase the amount of rehearsal. Bauer and Emhert (1984) found

that the difference between LD and NLD students is in the quality of the

rehearsal rather than the quantity of rehearsal, per se.

In addition to the ability-group and age-related differences in the use of

rehearsal, differences in the use of organizational strategies were also investi-

gated. Ability-group and age-related differences have suggested that learning

disabled and younger children are less likely to organize or take advantage

of the organizational structure of items (Swanson & Rathgeber, 1986).

Intervention strategies (i.e., directing children to sort or cluster items prior

to recall) have in many cases lessened or eliminated ability-group differences

(e.g., Dallego & Moley, 1980; however, see Gelzheiser et al., 1987; Krupski

et al., 1993). Although learning disabled and younger children tend to

make less use of semantic relationships inherent in the free-recall material

(Swanson, 1986; Swanson & Rathgeber, 1986), when organizational instruc-

tions are provided, both learning disabled and younger children are capable

of using a semantic organizational strategy with some degree of effectiveness

(e.g., Lee & Obrzut, 1994).

Difficulties in categorization that children with LD experience during their

attempts to memorize difficult material were highlighted in an earlier study

by Gelzheiser et al. (1983). These authors recorded a brief statement made by

a student with LD following an attempt to retain a passage containing four

paragraphs about diamonds. The student reported that she could identify

major themes of the story, but could not categorize the various pieces of

information under major topics. She was able to abstract the essence of the

story, but was unable to use her knowledge as a framework to organize the

retention of the specific passage. This research suggests that students with
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LD may be capable of abstracting categories of words from serially pre-

sented lists of words, but they may not be able to chunk (i.e., categorize

together) these words for use at later retrieval.

Cermak (1983) presented evidence to support this thesis in a study in

which learning disabled and NLD children were asked to learn a list of 20

common nouns in five trials. The children were told to rehearse the words

aloud during each trial. At the conclusion of each trial, they were asked to

recall as many of the words as they could. Three types of word lists were

used: a random list of unrelated words, a list containing five words from each

of four categories randomly distributed within the list, and a list containing

five words from each of four categories with the words presented in category

blocks. The students with LD recalled fewer words than did NLD students

following all types of presentation.

Swanson (1983b) arrived at a similar conclusion when he found that

children with LD rarely reported the use of an organizational strategy

when they were required to rehearse several items. He reasoned that because

these children were capable of rehearsal, the problem was not an inability to

rehearse, but instead a failure to perform elaborative processing of each

word. Elaborative processing was defined as the processing that goes beyond

the initial level of analysis to include more sophisticated features of the

words and ultimately the comparison of these features with others in the list.

The research of the early 1970s to the late 1980s also suggested that a

distinction can be made between the development of memory processes that

are dependent upon overt conscious ‘‘effort’’ and those that are not (e.g.,

Ceci, 1984; Swanson, 1984a). Memory that results only after some conscious

intent to remember is said to be effortful; that which occurs without intent or

effort is considered to be automatic (e.g., Guttentag, 1984; Miller et al.,

1991). Effortful memory is assumed to be dependent upon the development

of an available store of ‘‘cognitive resources.’’ Thus, differences in memory

performance between ability groups (learning disabled vs NLD) and age

groups are presumed to be dependent upon effortful memory, or memory

that is due to individual differences in the amount of cognitive resources

available (e.g., Howe et al., 1989; Swanson et al., 1996). In contrast, auto-

matic memory is assumed to be comparable between ability groups

(e.g., Ceci, 1984). The empirical evidence for this effortful–automatic dis-

tinction has emerged with respect to the presence or absence of individual

differences across ages in measures of memory functioning (e.g., Harnishfe-

ger & Bjorklund, 1994; Miller & Seier, 1994). The research on memory

of children with LD directly parallels memory development in the area

of effortful processing. For example, it has been shown that normally

achieving children below the age of 9 years and children with LD perform

quite poorly relative to older children or age-related counterparts on

tasks such as free recall (e.g., Guttentag, 1984). Older children and NLD
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age-related counterparts have been found to utilize deliberate mnemonic

strategies to remember information (e.g., see Pressley, 1994, for a review).

An example of studies that suggest high-effort demands underlie ability

group differences can be found when comparing LD and NLD children on

verbal tasks (Swanson, 1984a). Swanson (1984a) conducted three experi-

ments related to performance of students with LD on a word recall task, and

found that recall is related to the amount of cognitive effort or the mental

input that a limited-capacity system expends to produce a response. He

found that readers with LD were inferior to NLD readers in their recall of

materials that made high-effort demands. Furthermore, skilled readers ac-

cessed more usable information from semantic memory for enhancing recall

than did learning disabled readers. In a subsequent study, Swanson (1986)

found that disabled children were inferior in the quantity and internal

coherence of information stored in semantic memory, as well as in the

means by which it is accessed.

Another important parallel between LD research and age-related normal

memory development comes from studies that focus on children’s knowledge

about the world (see Bjorklund et al., 1992; Kee, 1994, for reviews). For

example, familiarity with words, objects, and events permits people to inte-

grate new information with what they already know (e.g., see Ericsson &

Delaney, 1999; Ericsson & Kintsch, 1995, for a review). One way in which a

knowledge base may affect memory performance is through its influence on

the efficiency of mental operations performed upon the to-be-memorized

items. Several authors (e.g., Bjorklund et al., 1994) have suggested that, in

some situations, an individual’s knowledge base may mediate strategy use;

that is, organizational and rehearsal strategies may be executed more spon-

taneously and efficiently contingent upon an individual’s knowledge base.

Indirect support for this view was provided by Torgesen and Houch (1980).

Learning disabled students with severe STM problems, learning disabled

youngsters with normal STM, and normal children were compared for their

recall of material scaled for familiarity. Their results indicate that children

who learn normally and children with LDwho have no STMproblems gained

an advantage in recall as their familiarity with the items increased; that is,

recall differences were reduced with less familiar material. This finding sug-

gests that an individual’s knowledge base (i.e., an individual’s familiarity with

material) influences the development or utilization of memory processes (also

see Torgesen et al., 1991, for an update on these findings).

Another important link between LD memory research and age-related

research is the focus on children’s thinking about cognitive strategies.

Earlier, Brown (1975), summarized this development as ‘‘knowing how to

know’’ and ‘‘knowing about knowing.’’ Developmental improvement in

remembering and the advantage accrued by NLD children is associated

with the use of rehearsal, organization, and elaboration strategies to
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facilitate encoding and retrieval. Research (e.g., see Borkowski et al., 1990;

Borkowski & Muthukrishna, 1992; Hasselhorn, 1992) has focused on how

and to what degree the effective use of effortful processes (e.g., cognitive

strategies) relates to metacognition. Metacognition refers to knowledge of

general cognitive strategies (e.g., rehearsal); awareness of one’s own cogni-

tive processes; the monitoring, evaluating, and regulating of those processes;

and beliefs about factors that affect cognitive activities (see Pressley, 1994;

Wong et al., 2003). Differences in metacognition have been proposed as

one source of individual differences in intelligence and memory (Brown &

Campione, 1981; Borkowski & Muthukrishna, 1992). Comparisons of vari-

ous groups of children (e.g., normal, mentally retarded, disabled) have

revealed substantial differences in metacognitive knowledge, at least about

memory and the memorial processes (see Campione et al., 1982; Male, 1996,

for a review). At present, what we know from the literature is that children

between 4 and 12 years of age become progressively more aware of

the person, task, and strategy variables that influence remembering (e.g.,

Pressley, 1994). Wong (1982) compared children with LD, normally achiev-

ing, and gifted children in their recall of prose. Her results indicated that

when compared with the normal and gifted children, children with LD

lacked self-checking skills and were less exhaustive in their selective search

of retrieval cues. These results suggest that learning disabled children were

less aware of efficient strategies related to prose recall.

As reviewed, there are some parallels between the performance of younger

children and those of older children with LD. The performance of children

with LD may reflect deficits and/or immature development. We will next

turn our attention to the components and stages of processing that may

underlie some of the memory problems of children with LD.

V. COMPONENTS AND STAGES OF INFORMATION
PROCESSING

The majority of memory research, whether of developmental and/or instruc-

tional interest, draws from the information-processing literature, because this

is the most influential model in cognitive psychology to date (see Anderson,

1990; Baddeley & Logie, 1999; Miyake, 2001; for a review). The central

assumptions of the information-processing model are: (1) a number of oper-

ations and processing stages occur between a stimulus and a response, (2) the

stimulus presentation initiates a sequence of stages, (3) each stage operates

on the information available to it, (4) these operations transform the infor-

mation in some manner, and (5) this new information is the input to the

succeeding stage. In sum, the information-processing approach focuses on

how input is transformed, reduced, elaborated, stored, retrieved, and used.
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One popular means of explaining learning disabled students’ cognitive

performance is by drawing upon fundamental constructs that are inherent in

most models of information processing. Three constructs are fundamental:

(1) a constraint or structural component, akin to the hardware of a com-

puter, which defines the parameters within which information can be pro-

cessed at a particular stage (e.g., sensory storage, STM, working memory,

long-term memory); (2) a strategy component, akin to the software of a

computer system, which describes the operations of the various stages; and

(3) an executive component, by which learners’ activities (e.g., strategies) are

overseen and monitored.

This multistore model views information as flowing through component

stores in a well-regulated fashion, progressing from the sensory register, to

STM, and finally to long-term memory. These stores can be differentiated in

children’s functioning by realizing that (1) STM has a limited capacity, and

thus makes use of rehearsal and organizing mechanisms; (2) storage in long-

term memory is mostly semantic; and (3) two critical determinants of forget-

ting in long-term memory are item displacement and interference, possibly

as a result of a lack of retrieval strategy.

Briefly, the structural components are sensory, short-term, working, and

long-term memory. Sensory memory refers to the initial representation of

information that is available for processing for a maximum of 3 to 5 seconds;

STM processes information between 3 and 7 seconds and is primarily

concerned with storage, via rehearsal processes. Working memory also

focuses on the storage of information as well as the active interpretation of

newly presented information plus information from long-term memory,

whereas long-term memory is a permanent storage with unlimited capacity.

The executive component monitors and coordinates the functioning of the

entire system. Some of this monitoring may be automatic, with little aware-

ness on the individual’s part, whereas other types of monitoring require

effortful and conscious processing. These components will become clearer

later when we discuss current research findings.

A. Sensory Register

Basic structural environmental information (e.g., visual auditory) is assumed

first to enter the appropriate sensory register. Information in this initial store

is thought to be a relatively complete copy of the physical stimulus that is

available for further processing for a maximum of 3 to 5 seconds. An

example of sensory registration for the visual modality is an image or icon.

In a reading task, if an array of letters is presented on a computer screen

and the child is then asked to press the appropriate key of the letters after a

30-sec delay between instructions, the child can correctly reproduce about

six or seven letters. Incoming information from other modalities (auditory,
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kinesthetic) receives sensory registration, but less is known about their

representation. For example, students who are presented a letter of the

alphabet may produce a photographic trace that decays quickly, or they

may physically scan the letter and transfer the information into an auditory

(e.g., echo of sound) visual–linguistic (meaning) representation. In other

words, information presented visually may be recorded into other modalities

(e.g., the transfer of a visual image to the auditory–visual–linguistic store).

In the reading process, each letter or word is scanned against information in

long-term memory and the verbal name. This representation will facilitate

transfer of information from the sensory register to a higher level of infor-

mation processing. A common paradigm used to assess the processing of

sensory information is recognition. The participant is asked to determine

whether information that was presented briefly (i.e., millisecond) had oc-

curred. The task may be simply ‘‘yes’’ or ‘‘no’’ to individual items, or may

require selecting among a set of items. Common dependent measures are

correct detection and response time (Rt’s).

In general, research on the sensory register of children with LD suggests it

is somewhat intact (see Aaron, 1993; Eden et al., 1995; Lorsbach et al., 1992;

Santiago & Matos, 1994, for review). For example, Elbert (1984) has pro-

vided evidence that LD and non-learning disabled (NLD) students are

comparable at the encoding stage of word recognition, but that children

with LD require more time to conduct a memory search (see also Manis,

1985; Mazer et al., 1983). Additional evidence that LD and NLD children

are comparable at the recognition stage of information processing was

provided by Lehman and Brady (1982). Using a release from proactive

inhibition procedure (see Dempster & Cooney, 1982), Lehman and Brady

found that reading-disabled and normal readers were comparable in their

ability to encode word information (e.g., indicating whether a word was

heard or seen and information concerning a word’s category). However,

reading-disabled children relied on smaller subword components in the

decoding process than did normal readers.

Many accounts of poor recognition of quickly presented information by

LD students has been attributed to attention deficits (see Hallahan & Reeve,

1980, for review)—although this conclusion has been questioned (see

Samuels, 1987). For example, using a psychological technique free of

memory confounds, McIntyre et al. (1978) reported a lower-than-normal

span of attention in students identified as LD. Mazer et al. (1983) attributed

the lower span of attention to a slower rate of information pickup from the

sensory store. Despite the common assumption of differences between LD

and NLD children in attention to visual and auditory stimulus, an earlier

study by Bauer (1979a) argued that the attentional resources of the children

with LD are adequate for performance on a variety of memory tasks. In

other words, the residual differences are not great enough to account for the
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differences in memory performance. For example, LD and NLD children

are comparable in their ability to recall orally presented sets of three letters

or three words within 4 sec after presentation (Bauer, 1979a). Similarly, LD

and NLD students are comparable in their ability to recognize letters and

geometric shapes after a brief visual presentation when recognition is less

than 300msec after stimulus offset (Morrison et al., 1977). In view of these

findings, the retrieval of information from sensory storage is an important,

although not a major, factor in the memory deficits exhibited in LD students

(see Willows et al., 1993, for a review).

B. Short-Term Memory

From the sensory register, information is transferred into the limited cap-

acity STM. Short-term memories are retained as auditory–verbal linguistic

representations (Atkinson & Shiffrin, 1968; Baddeley, 1986). Information

lost in this memory is assumed to decay or disappear, but actual time of

decay is longer than in the sensory register. Exact rate of decay of infor-

mation cannot be estimated, because this component of memory is con-

trolled by the subject. Using the example of a child recalling letters, the child

may rehearse the letters by subvocally repeating them over and over. This is

a control process that helps keep the letters in STM until either they are

transferred to long-term memory or the information decays.

The primarymeasures used to assess STM are recall tasks that measure free

recall or serial recall of items such as numbers, shapes, or words. Free recall

tasks are those in which the subject recalls stimuli without regard to order

immediately after auditory or visual presentation. In contrast, serial recall

tasks require the subject to recall stimuli in the exact order in which they are

presented. Variations of these tasks include probe recall and cued recall. In

probe recall, the subject must recall particular elements within a sequence of

stimuli; whereas, in cued recall, the subject is given a portion of previously

presented stimuli asked to reproduce the remainder of the items. Thismeasure

has been employed to determine the extent to which recall may be prompted

by appropriate cues, thus highlighting the difference between item accessibil-

ity (i.e., processing efficiency) and item availability (i.e., storage).

One major source of difficulty related to STM processing has been attrib-

uted to LD children’s lack or inefficient use of a phonological code (sound

representation within the child’s mind). Hulme (1992) has reviewed several

studies of subjects who performed in the retarded range of verbatim recall on

sequences of verbal information. His analysis of the literature on LD stu-

dents’ memory performance deficits suggests that they represent the phono-

logical features of language (also see Siegel, 2003). He suggests that LD

children’s memory problems relate to the acquisition of fluent word identifi-

cation and word analysis skills.
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Support for the notion of phonological coding errors comes from studies

suggesting that good and poor readers differ in the extent to which they

recall similar- and dissimilar-sounding names (Stanovich & Siegel, 1994).

Several researchers have found that good and poor readers differ in the way

they access phonological information in memory (see Siegel, 2003, for a

review). An earlier seminal study by Shankweiler et al. (1979) compared

the ability of superior, marginal, and poor second grade readers to recall

rhyming and nonrhyming letter strings. The superior readers were found to

have a greater deal of difficulty recalling the rhyming letter strings than the

nonrhyming strings. Poor readers, however, appeared to perform compar-

ably on rhyming and nonrhyming tasks. The authors suggested that the

phonological confuseability created by the rhyming letters interfered with

good readers’ recall because these readers relied on phonological informa-

tion to a greater degree than did poor readers.

Thus, an interaction is usually found in which poor readers perform better

on ‘‘rhyming-word and similar letter-sounding tasks’’ because they have

poor access to a phonological code (e.g., Shankweiler et al., 1979; Siegel &

Linder, 1984). That is, good readers recall more information for words or

letters that have distinct sounds (e.g., mat vs book, A vs F) than words

or letters that sound alike (mat vs cat, b vs d). In contrast, poor readers are

more comparable in their recall of similar and dissimilar words or sounds

than skilled readers. This finding suggests that good readers are disrupted

when words or sounds are alike because they process information in terms of

sound (phonological) units. In contrast, poor readers are not efficient in

processing information into sound units (phonological codes) and, therefore,

are not disrupted in performance if words or letters sound alike.

In a study by Johnson et al. (1987), 8- and 11-year-old good and poor

readers of average and below-average intelligence were compared on their

ability to recall strings of similar and dissimilar sounding letters. When a

control was made of differences in memory span between ability groups,

high- and low-IQ poor readers were comparable with their chronological age

(CA) and reading-level matched controls in similarity effects; i.e., the study

did not directly support the contention that difficulties in immediate memory

are primarily due to difficulty with phonological coding. Some other con-

trasting studies (e.g., Sipe & Engle, 1986) have suggested that poor readers

may be adequate in phonological coding, but show a fast decline in their

ability to recall as the retention interval (time between item presentation and

recall) is increased. Hall et al. (1983) also did not find consistent differences

between good and poor readers on serial letter recall task. The author

suggested that this task was more difficult for poor readers because it

obscured phonological similarity effects, suggesting that the actual differ-

ences in access or use of phonological information in memory may be

comparable between ability groups. Unfortunately, small sample sizes,
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differing degrees of task difficulty, and sampling differences make compari-

sons difficult across these studies.

Although information in STM can be represented in sound (phonological)

units, it can also be represented semantically (Shulman, 1971). Research in

the area of semantic coding (attaching meaning to information) appears

more mixed than in the area of phonological processing. Waller (1976)

suggested that both reading disabled and NLD children rely on semantic

information for retention, but the disabled children appeared to rely on this

type of memory to an even greater degree than do NLD subjects (also see

Siegel, 1993). However, other studies have found semantic coding deficits in

learning disabled children (e.g., Ceci et al., 1980; Swanson, 1984a; Vellutino

et al., 1995). Dallego and Moely (1980) found that poor readers performed

similarly to their peers on a free recall task when items were semantically

cued. Dallego and Moely concluded that reading disabled subjects could use

semantic cues in recalling information, but they had difficulty in the deliber-

ate use of such strategies. In other words, learning disabled children were

able to make use of semantic information, but did not take advantage of the

semantic properties of information initially.

Perhaps the issue regarding whether phonological and semantic coding

underlies STM deficits in learning-disabled children has to do with when and

where the deficit in the memory system occurs. Some researchers embraced

the notion that there are dual storages of memory and they have suggested

that storage differs with regard to type of information coded (Conrad, 1964;

Baddeley, 1976), with the phonological code utilized in short-term memory

and a semantic code in long-term memory. Evidence of a phonological code

use in long-term memory (Gruneberg & Sykes, 1969) and semantic infor-

mation use in short-term memory (Shulman, 1971), however, suggests that

simplistic views of short-term memory are unlikely. Some researchers argued

for a connectionist model of information processing, whereby learning and

memory occur over repeated associations (i.e., strength of activations) rather

than in stages or storage compartments (Seidenberg, 1989). Such an acti-

vation model suggests that the focus on STM or long-term memory (LTM)

storage is not as important as a memory system based on the strength of

associations, whereby associations are built on phonetically, semantically,

and/or visual–spatial information. Unfortunately, research on the inter-

action of phonological and semantic processes with reading disabled indi-

viduals is scarce (Swanson, 1984b; Waterman & Lewandowski, 1993).

Meta-Analysis. Because STM is clearly the most widely researched area

related to the cognitive processing problems of students with LD, a compre-

hensive meta-analysis (quantitative synthesis) was conducted comparing the

performance of LD and NLD students on STM tasks (O’Shaughnessy &

Swanson, 1998). The analysis covered articles published during a 20-year
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period. To be included in the analysis, each study must meet the following

criteria: (1) It must directly compare learning disabled readers with average

readers, as identified on a standardized reading measure, on at least one

short-term measure; (2) it must report standardized reading scores which

indicate that learning disabled students are at least 1 year below grade level;

and (3) it must report intelligence scores for learning disabled students which

are in the average range (85 to 115). Although the search resulted in

approximately 155 articles on immediate memory and LD, only 38 studies

met the criteria for inclusion (24.5%). Effect sizes (ESs) were computed for

each experiment; effect size (ES) was defined as the mean memory score of

the learning disabled group minus the mean memory score of the NLD

group divided by the pooled standard deviation of both groups and then

corrected for sample size. Negative values for ES represent poorer im-

mediate memory performance in the learning disabled group. The interpret-

ation of ES is similar to a z-score if one assumes the data are normally

distributed. For comparisons, an ES magnitude of 0.20, in absolute value,

is considered small, 0.50 is moderate, and 0.80 is considered a large ES

(Cohen, 1988).

Based on a review of the studies included in this analysis, two broad

categories were developed to organize the results: studies that use (1) verbal

stimuli and/or (2) nonverbal stimuli. In addition, the following subcategories

were developed to organize each of the broad categories: free recall and

serial recall memory tasks, with and without instruction in mnemonic strat-

egies, auditory and visual presentation, and age (7–8 years, 9–11 years, 12–

13 years, 14–17 years, and 18 years and older). The analysis of each category/

subcategory was performed separately, but in each case the same analytic

method was used. The average sample size per study was 36 (range 8 to 66; n

¼ 1354) for students with LD, and 42 (range 8 to 88; n ¼ 1600) for average

students. Within the learning disabled group of subjects, the average age was

11 years with 240 females and 894 males. Within the NLD group, the

average age was 11 with 382 females and 949 males. The majority of studies

involved 4th, 5th, and 6th grade students.

The important findings of the synthesis were as follows:

1. The learning disabled group performed poorly on tasks requiring mem-

orization of verbal information in comparison to the NLD group. More

specifically, verbal memory tasks yielded an overall mean ES of �0.68,

which indicates that 75.17% of students in the average reading group

performed above the mean of the reading disabled group.

2. Memory tasks that employed stimuli that could not easily be named, such

as abstract shapes, did not produce large differences between good and

poor readers (ES ¼ �0.15). In this case, only 55.96% of the NLD group

performed above the mean of the learning disabled group.
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3. Memory tasks requiring learning disabled readers to recall exact se-

quences of verbal stimuli, such as words or digits, immediately after a

series was presented yielded a much greater overall mean ES (ES ¼
�0.80) than nonverbal serial recall tasks (ES ¼ �0.17). Thus, reading-

disabled students’ serial recall performance with verbal material was over

three-quarters of a standard deviation below that of average readers

compared to their memory performance with nonverbal stimuli, which

was less than one-quarter of a standard deviation below that of average

readers.

4. The overall mean ES for studies which provided instructions in mne-

monic strategies (e.g., rehearsal and sorting items into groups) prior to

recall and used verbal stimuli is �0.54; whereas, the overall mean ES for

studies using verbal stimuli, but not providing instructions to students

about how to use mnemonic strategies, is �0.71. This indicates that

although the memory performance of students who are reading disabled

improved with training in mnemonic strategies, the memory performance

of 70.5% of average readers is still above the mean of the reading disabled

group.

5. Memory tasks that involved the auditory presentation of verbal stimuli

resulted in an overall mean ES of �0.70, while those that involved a

visual presentation of verbal stimuli resulted in an overall mean ES of

�0.66. In terms of percentiles, 75.8 and 74.5% of normally achieving

students scored above the mean of the reading disabled group, respect-

ively. Thus, the inferior verbal memory performance of reading disabled

students appears unrelated to the modality in which a stimulus is re-

ceived.

6. Memory tasks that involved the visual presentation of nonverbal stimuli,

such as abstract shapes, resulted in an overall mean ES of �0.15. This can

be interpreted as a small difference between the average and learning

disabled reading groups.

In summary, this quantitative analysis of the literature indicates that

children and adults with LD are inferior to their counterparts on measures

of STM. Most critically, students with LD are at a distinct disadvantage

compared to their normal-achieving peers when they are required to mem-

orize verbal information. Students with LD have difficulty remembering

familiar items such as letters, words, and numbers, and unfamiliar items

such as abstract shapes that can be named. A brief description of two of the

individual studies supporting this conclusion follows.

Bauer and Peller-Porth (1990) investigated the effects of incentive on

verbal free recall performance. Children with and without LD were matched

on age, gender, IQ, and race. The mean age of participants was 9.87 years.

Children were classified as learning disabled based on a discrepancy between
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expected and actual academic achievement (i.e., in spite of normal IQs,

children with LD were 2 to 3 years behind their expected reading grade

level). The stimuli and procedure used were similar to those already de-

scribed in Bauer (1979b); however, 4 to 5 days after participating in a first

free recall session, the same children were tested again on immediate free

recall with incentives. Although incentives improved the recall of both

groups to a similar degree, overall recall was significantly higher by students

without LD than by students with LD (ES ¼ �1.01). In addition, the

learning disabled group displayed lower recall of the first few words which,

again, suggests deficient memorization strategies, such as rehearsal. In con-

trast, recall of the last few words was similar between disabled and NLD

children, indicating that attention and immediate memory are comparable.

Siegel and Linder (1984) compared the STM performance of 45 children

with a learning disability in reading and 89 children who were normally

achieving in school. The children, aged 7 to 13 years, were administered

several verbal serial recall tasks involving visual or auditory presentation of

rhyming and nonrhyming letters. In this study, reading disability was de-

fined as a Wide Range Achievement Test reading score below the 21st

percentile. The mean reading percentile for the normally achieving children

was 74.9, that is, in the average range. In addition, to be included in the

study, a child had to achieve a Peabody Picture Vocabulary Test (PPVT)

score of at least 80. The results of this study indicated that the youngest

children (7 to 8 years) with a reading disability did not show any difference

between recall of nonrhyming letters (e.g., H, K, L, Q) and rhyming letters

(e.g., B, C, D, G), whereas, the normally achieving children of the same age

found the rhyming items more difficult to remember than the nonrhyming

ones. It was postulated that the poorer performance by normally achieving

children is due to their use of a speech-based coding system in STM that

presents greater difficulty with similar than nonsimilar sounds. In contrast,

the older reading disabled children (9 to 13 years), similar to their normally

achieving peers, exhibited significantly poorer recall of rhyming than non-

rhyming letters. The authors concluded that a deficiency in phonological

coding may characterize younger children with LD; whereas older children

with LD appear to be using a speech-based coding system but have a more

general deficit in STM. The ESs for this study were collapsed across age

groups because data were not available to calculate separate ESs for each

group. The overall mean ES for this study was�1.50 (range�1.22 to�1.84),

indicating that overall the children with LD displayed inferior memory

performances on verbal serial recall tasks compared to their normally

achieving counterparts.

Summary. The most important conclusion to be drawn from the litera-

ture review on STM is that learning disabled readers, as a group, are
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distinctly disadvantaged compared to their peers who are average readers

when they are required to memorize verbal information. Students who are

learning disabled in reading have difficulty remembering familiar items such

as letters, words, and numbers and unfamiliar items that can easily be named

and stored phonetically in memory. Moreover, when a task demands that

verbal information be recalled in sequential order, the memory performance

of students with LD declines even further. Because skillful reading involves

processing ordered information (i.e., words are written from left to right and

composed of specific sequences of letters), it seems likely that memory

deficits could play a role in reading disabilities. For example, beginning

readers must obtain the sounds of words from their written representations.

These print-to-sound codes must be stored in memory in order and then

blended together, while simultaneously searching LTM for a word that

matches the string of sounds. Because low verbal materials (e.g., geometric

shapes) produce small differences between skilled and learning-disabled

readers in recall, the memory deficits of LD readers do not appear to involve

general memory ability.

C. Long-Term Memory

The amount of information as well as the form of information transferred to

LTM is primarily a function of control processes (e.g., rehearsal). LTM is a

permanent storage of information of unlimited capacity. How information is

stored is determined by the uses of links, associations, and general organiza-

tional plans. Information stored in LTM is primarily semantic. Forgetting

occurs because of item decay (loss of information) or interference.

In comparison to the volume of research on STM processes, research on

LD children’s LTM is meager; however, the available research provides

considerable support for the assertion that storage and retrieval problems

are primary sources of individual differences in LTM performance (e.g.,

Swanson & Sachse-Lee, 2001b). Concerning retrieving information from

LTM, children with LD can use organized strategies for selecting retrieval

cues (Wong, 1982) and different word attributes (e.g., graphophonic, syn-

tactic, semantic) to guide retrieval (Blumenthal, 1980); however, they appear

to select less efficient strategies, conduct a less exhaustive search for retrieval

cues, and lack self-checking skills in the selection of retrieval cues (Wong,

1982). Swanson (1984b, 1987) also provided evidence suggesting that LTM

deficits may arise from failure to integrate visual and verbal memory traces

of visually presented stimuli at the time of storage or retrieval. His findings

suggested that semantic memory limitations underlie LD children’s failure to

integrate verbal and visual codes. Ceci et al. (1980) presented data that

suggested separate pathways for auditory and visual inputs to the semantic

memory system and that children with LD may have impairment in one or
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both of these pathways. For children with visual and auditory impairments,

the recall deficit arises in both storage and retrieval. When only one modality

is impaired, the LTM deficit is hypothesized to arise at the time of storage.

Furthermore, semantic orienting tasks were found to ameliorate the recall

deficits of the children with single modality impairments but not those

with impairments in both visual and verbal modalities (Ceci et al., 1980;

Experiment 2).

Some earlier reviews (e.g., see Worden, 1986) have suggested that LD

children’s LTM is intact, but the strategies necessary to gain access to this

information are impaired. This notion has been challenged, and evidence

suggests that LD children’s LTM for tasks that require semantic processing

is clearly deficient when compared with that of NLD peers (Howe et al.,

1989; Swanson et al., 1996). For example, Brainerd and his colleagues

undertook a series of analyses to investigate the development of LTM

processes in children with LD and normally achieving children (see Brainerd

& Reyna, 1991, for a review). For example, Howe et al. (1989) reported that

NLD children exhibited better recall when the to-be-remembered items

belonged to taxonomic categories than when the to-be-remembered items

are unrelated. However, recall by children with LD was not greatly enhanced

when the to-be-remembered items are taxonomically related. Both learning-

disabled and NLD children exhibit better cued recall relative to free recall.

Although children with LD appear to derive some benefit from cued recall

procedures, it is not nearly as great as that exhibited by NLD children.

Additional experiments reported in Brainerd et al. (1990) indicate that

children with LD exhibit higher rates of storage failure than do NLD

children, regardless of whether the to-be-learned information is taxonomic-

ally related or not.

In a review of several studies, Brainerd and Reyna (1991) suggest that

children with LD (1) may have generalized cognitive difficulties and (2) that

cognitive difficulties are larger on the acquisition side of the learning process

than on the forgetting side. That is, children with LD have more difficulty

establishing new memory traces relative to retaining memory traces once

they have been acquired. An important implication of this work is that

although much of the difference between children with LD and NLD chil-

dren in learning declarative information can be ameliorated, children with

LD exhibit slightly higher rates of forgetting (via storage failure). Procedures

for mitigating storage failure remain the subject of future research (see

Swanson, 2000, for a study on this issue).

Taken as a whole, the results reviewed here suggest that the processes

involved in entering a memory trace into the long-term store are important

sources of ability group differences in children’s long-term recall. Research

to discover methods for remediating these deficits is certainly warranted.

More direct research linking deficits in memory performance to mechanism
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in LTM is provided in the section on research on working memory (WM).

Working memory is considered an active component of LTM (Baddeley &

Logie, 1999).

D. Working Memory

Current perspectives on the study of memory in learning disabled samples

focus on WM (e.g., Bull et al., 1999; Chiappe et al., 2000; De Beni et al.,

1998; Swanson, 1999b). Before this research is reviewed, a brief overview of

the most popular model is in order. The tripartite model by Baddeley

(Baddeley, 1986; Baddeley & Logie, 1999) views WM as comprising a central

executive controlling system that interacts with a set of two subsidiary

storage systems: the speech-based phonological loop and the visual–spatial

sketch pad. The phonological loop is responsible for the temporary storage

of verbal information; items are held within a phonological store of limited

duration, maintained through the process of subvocal articulation.

The visual–spatial sketchpad is responsible for the storage of visual–spatial

information over brief periods and plays a key role in the generation and

manipulation of mental images. The central executive is involved in the

control and regulation of the WM system. According to Baddeley and

Logie (1999), it coordinates the two subordinate systems, focusing and

switching attention, in addition to activating representations within LTM.

Correlates in the neuropsychological literature complement the tripartite

structure, showing functional independence among the three systems (e.g.,

Joindes, 2000).

How does this WM formulation help us understand LD better than the

concept of STM? First, it suggests that strategies play a smaller role in

learning and memory than previously thought. This is an important point

because some studies do show that performance deficits of children with LD

are not related to rehearsal, per se (e.g., Swanson, 1983a,b). Second, the idea

of a WM system is useful because it is viewed as an active memory system

directed by a central executive. This is important because the central execu-

tive can become a focus of instruction and influence on academic perform-

ance. Finally, and most importantly, WM processes are strongly related to

achievement (e.g., Daneman & Merikle, 1996) and less strongly to STM

(Daneman & Carpenter, 1980; Engle et al., 1992).

We will briefly review the psychological evidence on those components of

WM that underlie LD.

Executive System

There are several cognitive activities that have been assigned to the central

executive (see Miyake et al., 2000, for a review). These include controlling

verbal and visual–spatial memory systems, control of encoding and retrieval
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strategies, attention-switching during manipulation of material held in the

verbal and visual–spatial systems, suppressing irrelevant information, LTM

knowledge retrieval, and so on (e.g., Baddeley, 1996). Several of these

activities have been reduced to three functions: (1) updating and monitoring

of working memory representations, (2) inhibition of irrelevant responses,

and (3) shifting between mental sets (Miyake et al., 2000). The research

appears to support the notion that children with LD suffer from deficient

skills in two processes of the executive system: the suppression of irrelevant

information and updating.

Suppression of irrelevant information. One activity related to the central

executive that has been implicated as deficient in children with LD is their

ability to suppress irrelevant information under high processing demand

conditions (Chiappe et al., 2000; De Beni et al., 1998; Swanson &Cochran,

1991). These studies have investigated whether children with LD had greater

trade-offs and weaker inhibition strategies than did average achievers on

divided attention tasks. For example, Swanson designed three experiments

to reflect attentional demands on both the verbal and visual–spatial systems.

In one of the experiments (Swanson, 1993b, Exp. 1), a concurrent memory

task, adapted from Baddeley (Baddeley et al., 1984), was administered to LD

and skilled readers. The task required subjects to remember digit strings

(e.g., 9, 4, 1, 7, 5, 2) while they concurrently sorted blank cards, cards with

pictures of nonverbal shapes, and cards with pictures of items that fit into

semantic categories (e.g., vehicles—car, bus, truck; clothing—dress, socks,

belt). Demands on the central executive capacity system were manipulated

through the level of difficulty (three- vs six-digit strings) and type of sorting

required (nonverbal shapes, semantic categories, blank cards). The results

showed that LD readers could perform comparably to chronological age

(CA)-matched peers on verbal and visual–spatial sorting conditions that

involved low demands (i.e., three-digit strings), and that only when the

coordination of tasks became more difficult (e.g., six digit strings) did

ability-group differences emerge. More important, the results for the high

memory load condition indicated less recall for LD readers than

CA-matched (and achievement-matched) peers during both verbal and non-

verbal sorting. Because recall performance was not restricted to a particular

storage system (i.e., verbal storage), one can infer that processes other than a

language-specific system accounted for the results.

LD children’s selective attention to word features within and across the

cerebral hemispheres has also been explored. For example, Swanson and

Cochran (1991) compared 10-year-old average achieving children and same-

aged peers with LD on a dichotic-listening task. Participants were asked to

recall words organized by semantic (e.g., red, black, green, orange), phono-

logical (e.g., sit, pit, hit), and orthographic (e.g., sun, same, seal, soft)
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features presented to either the left or right ear. The study included two

experiments. Experiment 1 compared free recall with different orienting

instructions to word lists. For example, in the orienting condition, children

were told about the organizational structure of the words to be presented,

such as to remember all of the words heard, ‘‘but to specifically remember

words that go with _____’’ (e.g., colors—semantic feature orientation) or

‘‘words that rhyme with _____’’ (e.g., it—phonological feature orientation)

or ‘‘words that start with the letter _____’’ (e.g., s—orthographic feature

orientation). For the nonorienting condition, children were told to remem-

ber all words, but no mention was made of the distinctive organizational

features of the words. Experiment 2 extended Exp. 1 by implementing a cued

recall condition. In both experiments, children were told they would hear

someone talking through a set of earphones, but that they should only pay

attention to what was said in one of the ears (i.e., the targeted ear). The

children were told that when they stopped hearing the information in both

ears, they were to tell the experimenter all the words they could remember.

In both experiments, NLD children had higher levels of targeted and

nontargeted recall compared to children with LD. More important, ability-

group differences emerged in how specific word features were selectively

attended to. The selective attention index focused on the targeted words in

comparison to the background words (targeted word recall minus back-

ground word recall from other lists within the targeted ear), as well as

background items in the contra-lateral ear. Regardless of word features,

whether competing word features were presented (within-ear or across-ear

conditions), or whether retrieval conditions were cued or noncued, LD

readers’ selective attention scores were smaller (the difference score between

targeted items and nontargeted items was closer to zero) than those of NLD

readers. Thus, when compared with LD children, NLD children were more

likely to ignore irrelevant information in the competing conditions. Taken

together, the results of this study, as well as those of three earlier dichotic

listening studies (Swanson, 1986), suggest that children with LD have diffi-

culties in inhibiting irrelevant information, regardless of the type of word

features, retrieval conditions, or ear presentation.

Updating. Several studies (e.g., Swanson, 1994; Swanson & Ashbaker,

2000; Swanson et al., 1996; Swanson & Sachse-Lee, 2001b) on executive

processing have included tasks that follow the format of Daneman and

Carpenter’s Sentence Span measure, a task strongly related to student

achievement (see Daneman & Merikle, 1996, for a review). The format of

the tasks requires simultaneous juggling of storage and processing require-

ments. For example, in the reading span task by Daneman and Carpenter

(1980), participants are required to read sentences and verify their truthful-

ness (processing requirement) while trying to remember the last word of each
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sentence (storage requirement). These studies have consistently found LD

readers to be more deficient than skilled readers in WM performance using

this task format, which taps central executive processes related to ‘‘updat-

ing’’ (Miyake et al., 2000). Updating requires monitoring and coding of

information for relevance to the task at hand, and then appropriately revis-

ing items held in WM.

A cross-sectional study (Swanson, 2003) compared skilled readers and LD

readers across four age groups (7, 10, 13, 20) on phonological, semantic, and

visual–spatial WM measures administered under conditions referred to in

Swanson et al. (1996): initial (no probes or cues), gain (cues that bring

performance to an asymptotic level), and maintenance conditions (asymp-

totic conditions without cues). The results clearly showed that the LD

readers had less WM recall than skilled readers for all task conditions,

tasks that involved the processing of phonological, visual–spatial, and se-

mantic information. Further, the study provided no evidence that LD

readers’ WM skills ‘‘catch up’’ with those of skilled readers as they age,

suggesting that a deficit model rather than a developmental lag model best

captures such readers’ age-related performance. Further studies (Swanson,

1992; Swanson et al., 1996) have found evidence of domain general process-

ing deficits in children and adults with LD, suggestive of executive system

involvement.

In summary, a number of studies show that some participants with LD

matched to NLD participants on IQ are deficient on tasks that measure

specific components of executive processing. Those components of the ex-

ecutive system deficient in individuals with LD are related to updating

(Siegel & Ryan, 1989; Swanson et al., 1996) and the inhibition of irrelevant

responses (Chiappe et al., 2000). Some alternative explanations to these

findings on executive processing [(Swanson & Siegel, 2001), e.g., deficits

are due to ADHD, domain specific knowledge, and/or low-order processes

(such as phonological coding)] have been addressed elsewhere (see Swanson

& Siegel, 2001a, for a review of studies). For example, it has been argued

that WM deficits are secondary to problems in achievement or phonological

memory (verbal STM). However, participants with LD have significantly

lower WM when compared to NLD participants when the influence of

reading and verbal STM skills have been statistically controlled in the

analysis (Swanson, 1999b; Swanson et al., 1996).

Phonological Loop

In Baddeley’s model (1986), the phonological loop is specialized for the

retention of verbal information over short periods of time. It is composed

of both a phonological store, which holds information in phonological form,

and a rehearsal process, which serves to maintain representations in the

phonological store (see Baddeley et al., Gathercole, & 1998, for an extensive
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review). A substantial number of studies support the notion that children

with LD experience memory deficits in processes related to the phonological

loop (see Siegel, 1993, for a review of studies showing deficits in LD readers

related to phonological representations). This difficulty in forming and

accessing phonological representations impairs the ability to retrieve verbal

information. Before reviewing the evidence on verbal memory, the overlap

and distinctions between verbal STM and verbal WM must be addressed.

Are verbal STM deficits found in children with LD synonymous with

deficits in verbal WM? We tested whether the operations related to STM

and WM operated independently of one another. A study by Swanson and

Ashbaker (2000) compared LD and skilled readers and younger achieve-

ment-matched children on a battery of WM and STM tests to assess

executive and phonological processing. Measures of the executive system

were modeled after Daneman and Carpenter’s (1980) WM tasks (tasks

demanding the coordination of both processing and storage), whereas meas-

ures of the phonological system included those that related to articulation

speed, digit span, and word span. The Swanson and Ashbaker (2000) study

yielded two important results. First, although the LD reading group was

inferior to skilled readers in WM, verbal STM, and articulation speed, the

differences in verbal STM and WM revealed little relation with articulation

speed. That is, reading-related differences on WM and STM measures

remained when articulation speed was partialed from the analysis. These

reading-group differences were pervasive across verbal and visual–spatial

WM tasks, even when the influence of verbal STM was removed, suggesting

that reading-group differences are domain general. Second, WM tasks and

verbal STM tasks contributed unique, or independent, variance to word

recognition and reading comprehension beyond articulation speed. These

results are consistent with those of Daneman and Carpenter (1980) and

others (e.g., Engle et al., 1999), who have argued that verbal STM tasks

and WM tasks are inherently different, and while phonological coding might

be important to recall in STM, it may not be a critical factor in WM tasks.

The findings from Swanson and Ashbaker’s study are consistent with

early work on LD samples (Swanson, 1994; Swanson & Berninger, 1995).

In a 1994 study, Swanson tested whether STM and WM contributed unique

variance to academic achievement in children and adults with LD. Swanson

found that STM and WM tasks loaded on different factors. Further, these

two factors both contributed unique variance to reading and mathematics

performance. A study by Swanson and Berninger (1995) also examined

potential differences between STM and WM by testing whether STM and

WM accounted for different cognitive profiles in LD readers. Swanson and

Berninger used a double dissociation design to compare children deficient in

reading comprehension (based on scores from the Passage Comprehension

subtest of the Woodcock Reading Mastery Test, and/or word recognition
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(based on scores from the Word Identification subtest of the Woodcock

Reading Mastery Test) on WM and phonological STM measures. Partici-

pants were divided into four ability groups: High Comprehension/High

Word Recognition, Low Comprehension/High Word Recognition, High

Comprehension/Low Word Recognition, and Low Comprehension/Low

Word Recognition. The results were straightforward: WM measures were

related primarily to reading comprehension, whereas phonological STM

measures were related primarily to reading recognition. Most critically,

because no significant interaction emerged, the results further indicated

that the co-morbid group (children low in both comprehension and word

recognition) had combined memory deficits. That is, WM deficits were

reflective of the poor comprehension-only group and STM deficits

were reflective of the poor recognition-only group.

What is the distinction between STM and WM? WM tasks require the

active monitoring of events. Monitoring of events within memory is distin-

guishable from simple attention to stimuli held in STM. There are many

mnemonic situations in which a stimulus in memory is attended to and the

other stimuli exist as a background—that is, they are not the center of

current awareness. These situations, in our opinion, do not challenge moni-

toring. Monitoring within WM implies attention to the stimulus that is

currently under consideration together with active consideration (i.e., atten-

tion) of several other stimuli whose current status is essential for the decision

to be made. Results from our lab have suggested that the tasks differ in

subtle ways. Simply stated, some children with LD perform poorly on tasks

that require accurate and/or speedy recognition/recall of letter and number

strings or real words and pseudowords. Tasks, such as these, which have a

‘‘read in and read out’’ quality to them (i.e., place few demands on LTM to

infer or transform the information) reflect STM. One common link among

these tasks is the ability to store and/or access the sound structure of

language (phonological processing). However, some children with LD also

do poorly on tasks that place demands on attentional capacity,

a characteristic of WM tasks.

In summary, there is abundant evidence that participants with LD suffer

deficits in STM, a substrate of the phonological system. A substrate of this

system may also contribute to problems in verbal WM that are independent

of problems in verbal STM. In addition, these problems in verbal WM are

not removed by partialing out the influence of verbal articulation speed,

reading comprehension, verbal STM, or IQ scores (see Swanson & Siegel,

2001b, for a review).

Visual–Spatial Sketchpad

In Baddeley’s model (1986; Baddeley & Logie, 1999), the visual–spatial

sketchpad is specialized for the processing and storage of visual material,
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spatial material, or both, and for linguistic information that can be recoded

into imaginable forms. The literature linking LD to visual–spatial memory

deficits is mixed. For example, several studies in the STM literature suggest

that learning-disabled children’s visual STM is intact (see O’Shaughnessy &

Swanson, 1998, for a comprehensive review). Some studies have found that

visual–spatial WM in students with LD is intact when compared with their

same-age counterparts (e.g., Swanson et al., 1996, Exp. 1), whereas others

suggest problems in various visual–spatial tasks (Swanson et al., 1996, Exp. 2).

Most studies indicate, however, greater problems in performance are more

likely to occur on verbal than visual–spatial WM tasks. For example,

Swanson et al. (1999) found by partialing out the influence of verbal IQ

via regression analysis that students with reading disabilities were inferior in

performance to slow learners (i.e., garden variety poor readers) on visual–

spatial and verbal WM measures. That is, although children with a specific

reading disability demonstrated a greater deficit on the verbal WM task than

on the visual–spatial WM task, performance on both types of tasks was

inferior to other poor learning groups when verbal IQ was statistically

controlled.

In summary, the evidence for whether children with LD have any particu-

lar advantage on visual–spatial WM tasks, when compared to their normal-

achieving counterparts, appears to fluctuate with processing demands. If

relatively low-capacity demands are placed on processing, then a clear

advantage in visual–spatial WM performance when compared to verbal

WM performance emerges for children with LD. On the other hand, when

high demands (maximal performance) are placed on processing, no verbal vs

visual–spatial WM advantage emerges. The reader is referred to Swanson

(2000), who proposed a model that may account for these mixed findings.

Swanson and Siegel (2001a, b) completed a review of the literature on the

relationship between WM and LD. Three main conclusions are drawn from

this review:

1. Individuals with LD have smaller general working-memory capacity than

their normal achieving counterparts and this capacity deficit is not en-

tirely specific to their academic disability (i.e., reading or math) or intelli-

gence. This is because problems in WM capacity remained for individuals

with LD when compared to their counterparts after achievement

and psychometric IQ were partialed out or controlled in the statistical

analysis.

2. Individuals with LD suffer WM deficits related to isolated components of

the phonological and executive system. Difficulties related to the phono-

logical loop are related to the sequential recall of letters, numbers, real

words, and pseudo words whereas problems in executive processing relate

to monitoring resources (decisions related to the allocation of attention to
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the stimulus under consideration together with the active consideration of

several other stimuli whose current status is essential for successfully

completing the task) and interference (a competing memory trace that

draws away from the targeted memory trace).

3. In general, both the executive system and the phonological loop predict

performance for complex academic tasks (e.g., reading comprehension)

and basic skills (e.g., calculation).

The review by Swanson and Siegel concludes by suggesting that con-

straints in specific components of working-memory underlie LD. It is further

suggested that individuals with LD perform well in some academic domains

or on specific cognitive tasks because (a) those domains or tasks do not place

heavy demands on WM operations, and/or (b) they compensate for WM

limitations by increasing domain-specific knowledge and/or their reliance on

environmental support.

E. Everyday Memory

Although a consistent finding in the literature is that children with LD suffer

deficiencies on verbal memory tasks as well as complex tasks that exceed the

processing capacity ofWM, conclusions are open to question becausemost of

the findings are related to laboratory tasks. Thus, we have little understanding

of how the memory of children and adults with LD operates in everyday life.

Only two studies were identified in the memory literature that linked labora-

tory measures of memory to everyday cognition in children with LD.

Swanson, Reffel, and Trahan (1990) assessed naturalistic memory of

children with LD in three experiments. In Experiment 1, 10-year-old readers

with and without LD were compared on their recall of common objects and

events, such as recall name of their kindergarten teacher, items on a tele-

phone and a penny, as well as information related to the 1986 space shuttle

disaster. (These children had watched the Space Shuttle Disaster 2 years

earlier on television in a classroom setting.) Also studied, via questionnaire,

was the relationship between the children’s memory and their strategies for

recalling activities of their daily life.

There were three important findings when the ability groups were com-

pared. First, recall differences on the coin task (recalling information on a

penny) indicated that children with LD are poorer than are skilled readers in

their recall of common visual and verbal information. Second, children with

LD are less likely to remember facts about a consequential event (e.g., date

of the space shuttle disaster) or facts that include their earlier experiences in

school (e.g., name of their kindergarten teacher). Finally, the results from

the questionnaire suggest that LD readers are less likely to report using an
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external memory aid (e.g., write a note to themselves) so they will remember

information than are skilled readers.

Experiment 2 sought to better understand the relationship between every-

daymemory and reading ability with a group of adolescents (15- and 16-year-

olds). Researchers substituted a number of tasks from Experiment 1. The

array of questions about the 1986 space shuttle disaster was expanded to

better assess the scope of adolescents’ recall for consequential events. Further,

in Experiment 2, these adolescents were asked to recall the presidents of the

United States in their correct ordinal position according to their term of office.

In this study, adolescents with LD were poorer in recall across the major-

ity of tasks than readers without LD. But what was unclear was whether

poor recall performance in adolescents with LD was related to memory

storage (item availability) or difficulty accessing certain types of information.

This issue was addressed in Experiment 3. Cuing procedures were imple-

mented for the coin, presidential, and space shuttle tasks. The results of

Experiment 3 indicated that learning disabled readers were comparable to

CA controls in the recall of common objects (coins) and consequential

events (shuttle task), and the serial recall of some LTM information (presi-

dents). When the results of Experiment 3 are combined with those of Experi-

ment 2, they indicate that storage of everyday information in adolescents

with LD is comparable to CA-matched skill readers on some tasks, suggest-

ing that memory difficulties were related to access.

A study by McNamara and Wong (2003) compared 11-year-old children

with and without LD on their recall of complex academic information and

information encountered in children’s everyday lives. As the researchers were

interested inWM, children with LD were screened to include those with poor

verbal WM skills. The academic recall measures included a sentence listening

span test, a rhyming words WM test, and a visual matrix WM task. The

everyday WM tasks included recall of an experienced event (a dance work-

shop), recall of an everyday procedure (checking a book out of the school

library), and recall of common objects (information on the face of a coin, the

components of a telephone, and the features of aMcDonald’s sign). Addition-

ally, children’s cued recall of all the tasks was measured. Compared to

children without LD, those children with LD performed poorly on both the

academic recall tasks and the everyday recall tasks. Results support the notion

that some students with LD may have WM problems that affect their

performance on tasks beyond reading. Further, results of the cued recall

condition showed that the availability of cues decreased significantly the

ability-group differences on many of the academic and everyday tasks. This

result suggests further that students with LD do not use retrieval strategies

effectively and that some students with LDmay have a production deficiency

that affects retrieval of previously encoded information.
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Taken together, the results of this type of research suggest that memory

deficits in children with LD are pervasive across everyday and laboratory

measures. Also, results of research by Swanson et al. (1990) suggest that

these memory difficulties for everyday tasks may be more pervasive at a

younger age but may diminish for adolescents.

VI. MEMORY RESEARCH IN PERSPECTIVE

As can be surmised from a cursory review of the historical and contempor-

ary literature, there are a number of hypotheses that have occurred in

memory research linked to learning disabled samples. Several hypothesized

mediators of memory problems could be metacognitive ability, strategy

effectiveness, strategy utilization, strategy awareness, knowledge (quantity

or quality), efficacy of a specific component (encoding, retrieving, storage),

WM capacity (executive function, phonological system, visual–spatial

system), and attentional capacity, as well as other areas that were not

discussed (e.g., self-efficacy beliefs and motivation). We have attempted to

capture some of the findings during early and contemporary time periods.

We now attempt to place the memory research in theoretical perspective by

reviewing the major hypothesis that has directed research on LD, summarize

the assumption, and point out a major limitation.

An early hypothesis, the perceptual (visual) and cross-modality hypoth-

esis, suggested that memory difficulties in children with LD is related to their

inability to perceive visual–spatial information and remember visual–spatial

relationships and/or integrate information across modalities (visual to

writing). This theory was popularized in the early development of the field

as related to reading problems. It was displaced in the early 1970s, primarily

by research which showed that learning disabled and nondisabled children

were statistically comparable in their recall of visual–spatial and nonverbal

information, suggesting that memory problems reside primarily in the lan-

guage domain.

A hypothesis that emerged during the 1970s and 1980s was the assump-

tion that improvements in memory performance for children with LD were

strongly related to the acquisition of learning and recall strategies. Although

recall strategies were found to play a primary role in improvements related

to memory performance, the strategy hypothesis did not provide the whole

picture about differences between children and adults with and without LD.

Some studies indicated that when rehearsal was controlled, or organization

was provided to the learning disabled sample, ability-group differences still

emerged. That is, rehearsal or organization did not account for enough of

the significant variation between the groups to remain a viable hypothesis

by itself.
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Another hypothesis that was popular in the late 1980s was the assumption

that children with LD suffered metacognitive deficits (i.e., one’s knowledge

about appropriate and effective strategies in a particular situation). Thus,

the development of metamemory was seen as an important variable in

accounting for problems found in memories of the learning disabled child.

However, the mnemonic model or the metamemory model has not always

been shown to find differences between children with and without LD

(McBride-Chang et al., 1993). In addition, some of the metacognitive ques-

tionnaires are imbedded in language, and therefore the evidence on actual

metacognitive differences apart from language competence in children and

adults with and without LD is equivocal.

Two additional hypotheses that are certainly popular in the developmen-

tal child literature, but which have not been adequately tested in the learning

disabled literature, were the knowledge hypothesis and the capacity hypoth-

esis. The knowledge hypothesis is based upon an assumption that changes in

memory performance depend upon the quality and quantity of domain-

specific knowledge. As a consequence, memory development is determined

by increased general world knowledge and the acquisition of content-specific

knowledge in many domains. While the knowledge hypothesis is important

in child development, there are no studies that we came across that actually

tested this hypothesis with learning disabled samples. No published study

manipulated relevant knowledge about a domain to see if in fact the learning

disabled sample’s memory performance matches the NLD sample with

comparable knowledge base. Indirectly, there have been studies that meas-

ure clustering that do not necessarily reflect a deliberate strategic expression

of organizing information (Lee & Obrzut, 1994; Krupski et al., 1993). That

is, clustering is a byproduct of general learning ability, and the differences

you find between children with and without LD are probably related to this

general knowledge.

Another theory that has not been thoroughly tested in the learning dis-

abled research is the capacity hypothesis. The assumption of this model is

that differences in memory are somehow related to the maturational growth

of WM capacity (Swanson, 2003). Some researchers suggest that the rela-

tionship between LD and memory might be partially attributable to process-

ing capacity or a limitation of resources (e.g., Swanson, 1984a). However,

these speculations are controversial because a concept of capacity or re-

source is not usually defined explicitly. Explanations related to the LD

student’s inability to hold, receive, store, or accommodate information

suggest that there is a sort of basic processing inefficiency, whereas explan-

ations about their inability to apply a strategy refers to pertain more to their

mental capability. The fundamental assumption, however, is that a learning

disability is somehow reflective of a quantitative and/or qualitative restraint

in processing. In addition to its restrictions on strategy application, capacity
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is associated with the quantity or quality of effective application of different

types of knowledge. The relative importance of these structural or capacity

factors will vary across task, but the basic assumption is that processing

capacity is attributable to some of the variation we find between LD and

NLD children.

In summary, there are a number of gaps in the research on memory that

need to be tended to if we are to make progress in understanding the cognitive

dimensions of memory dysfunctions in children and adults with LD.

Although this chapter has reviewed some of the empirical evidence regarding

mechanisms that are different between children and adults with and without

LD on many memory phenomena, there are no descriptive models about the

interrelationship between the acquisition, the availability, and the accessibil-

ity of content-specific knowledge, general strategies, and metacognitive skills

on memory performance in samples with LD (e.g., Borkowski et al., 1989).

There are discussions about the theoretical frameworks and processes that are

suggested as accounting for the reason why we find memory deficits in

learning disabled samples; however, there has not been a comprehensive

model linking low-order processing (e.g., phonological coding) and high-

order processing (executive processing), strategy use, knowledge, metacogni-

tion, capacity constraints, and so on. Research in WMmay play a major role

in helping this movement (Siegel, 2003; Swanson & Siegel, 2001a, b).

VII. TRENDS IN MEMORY RESEARCH

Within the last 10 years, memory research on learning disabled samples has

indicated some cycles not considered in earlier research. First, the main line of

inquiry on memory in children with LD no longer concentrates on just an

empirical description of general changes of memory performance and

memory processes, but rather on how the memory performance does or

does not change under certain situational conditions. For example, Swanson

et al.’s (1996) study mentioned previously looked at WM performance under

initial conditions, under conditions in which memory can be influenced, and

under conditions in which memory can be retained after help has been

provided. Second, a general lesson seems to be that there is a great deal

of variability in samples with LD, and only by attempting to explain this

variability can we advance our understanding of why children with LD have

memory difficulties. Studies that subtype learning disabled children by

achievement suggest that different components of memory may underlie

performance. Different subgroups as a function of reading and mathematics

problems reflect executive and/or phonological and/or visual–spatial memory

deficits (Siegel & Ryan, 1989; Swanson, 1991, 1993b). A third trend is that

there seems to be some fusion between memory performance and research on
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reading. The literature goes back and forth on whether reading influences

memory performance or memory performance is independent of reading. For

the time being, the research interests concentrate on both the interdependence

of different cognitive processes, understanding memory, and on the develop-

ment of the cognitive processes that are employed.

Fourth, another trend is that researchers in LD are seeking and finding

associations between cognitive hypotheses and neurological and genetic

indices (e.g., Wadsworth et al., 1995). This applies to research in reading

as well as WM. Fifth, LD is no longer studied as exclusively a childhood

disability. Increasing numbers of investigations have looked at adults with

LD (Bruck, 1992; Ransby & Swanson, 2003).

Finally, there are indications emerging for looking at memory under

laboratory conditions, and extending those findings to everyday conditions

in an environmental context (McNamara & Wong, 2003). This involves also

looking at the motivational influences of memory performance. The ques-

tion of how research results can be applied to memory instruction in schools

or performance of the LD student in an everyday community context is only

beginning to be investigated (however, see Scruggs & Mastropieri, 2000, for

an earlier review).

VIII. IMPLICATIONS FROM CONTEMPORARY
MEMORY RESEARCH FOR INSTRUCTION

Good memory performance as indicated by Pressley (1994) is a product of a

number of factors: strategies, knowledge, metacognitive processing and

understanding, motivation, and capacity. None of these factors operates in

isolation but rather effective cognition is a product of these components and

interactions. Sometimes strategic processing will be prominent in cognition

more than other factors, sometimes relating content to prior knowledgewill be

themost salient mechanism, and on still other occasions, there will be obvious

reflections by a child on the task demands (on what he/she knows how to do in

this particular situation, or in situations similar to it that have been encoun-

tered in the past).On some occasions,metacognition ismore salient than other

components in task performance and then there will be situations when the

child’s motivation will be especially apparent. All of these processes depend

heavily on consciousness, knowledge, memory, attributions, and motivation.

Based on this extensive literature, some very practical concepts and prin-

ciples from memory research can serve as guidelines for the instruction of

students with LD. We can assume that effective instruction must entail

information (1) about a number of strategies, (2) about how to control

and implement those strategies, and (3) about the importance of effort and

personal causality in producing successful performance. Furthermore, any
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of these components taught in isolation is likely to have diminished value in

the classroom context. The following section describes eight major principles

that must be considered if strategy instruction is to be successful (also see

Montague, 1993, for further application of these principles).

A. Memory Strategies Serve Different Purposes

One analysis of the memory strategy research suggests there is no single best

strategy for LD students. A number of studies, for example, have looked at

enhancing LD children’s performance by using advanced organizers, skim-

ming, questioning, taking notes, summarizing, and so on. But apart from the

fact that LD students have been exposed to various types of strategies, which

strategies are the most effective is not known. We know in some situations,

such as remembering facts, the keyword approach appears to be more

effective than direct instruction models (Scruggs & Mastropieri, 2000), but,

of course, the rank ordering of different strategies changes in reference to the

different types of learning outcomes expected. For example, certain strat-

egies are better suited to enhancing students’ understanding of what they

have previously read, whereas other strategies are better suited to enhancing

students’ memory of words or facts. The point is that different strategies can

effect different cognitive outcomes in a number of ways.

B. Good Memory Strategies for NLD Students Are Not
Necessarily Good Strategies for LD Students and Vice Versa

Strategies that enhance access to knowledge for normally developing students

will not be well-suited for all children with LD. For example,Wong and Jones

(1982) trained LD and NLD adolescents in a self-questioning strategy to

monitor reading comprehension. Results indicated that although the strategy

training benefited the adolescents with LD, it actually lowered the perform-

ance of NLD adolescents. To illustrate this point further, Swanson (1989)

presented students with LD, mental retardation, giftedness, and average

development a series of tasks that involved base and elaborative sentences.

Their task was to recall words embedded in a sentence. The results of the first

experiment suggested that children with LD differ from the other groups in

their ability to benefit from elaboration. That is, while the other groups clearly

benefited from the elaborative when compared to the base sentence condition,

there was no clear advantage for either type of sentence for participants with

LD. In another study (Swanson et al., 1988), college students with LD were

asked to recall words in a sentence under semantic and imagery instructional

conditions. The results suggested, contrary to the extant literature, that

readers with disabilities were better able to remember words in a sentence

during instructional conditions that induced semantic processing. In contrast,
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NLD readers favored imagery processing over semantic processing condi-

tions. In sum, these results suggest that strategies that are effective for NLD

students may be less effective for students with LD.

C. Effective Memory Strategies Do Not Necessarily Eliminate
Processing Differences

It appears logical that if children with LD use a strategy that allows them to

process information efficiently, then improvement in performance is due

to the strategies’ affecting the same processes that they do in NLD students.

This assumption has emanated primarily from studies that have imposed

organization on seemingly unorganized material. For example, considerable

evidence indicates that readers with LD do not initially take advantage of

the organizational features of material (Dallego & Moely, 1980; Lee &

Obrzut, 1994). However, the notion that readers with disabilities process

the organizational features of information in the same manner as NLD

students do is questionable (Swanson, 1986). For example, Swanson and

Rathgerber (1986) found in categorization tasks that readers with disabilities

can retrieve information without interrelating superordinate, subordinate,

and coordinate classes of information, as the NLD children do. Thus,

children with LD can learn to process information in an organizational

sense without knowing the meaning of the material. The point is that simply

because children with LD are sensitized to internal structure of material via

some strategy (e.g., by cognitive strategies that require the sorting of mater-

ial), it does not mean they will make use of the material in a manner

consistent with what was intended from the instructional strategy.

D. The Strategies Taught Are Not Necessarily The Ones Used

The previous principle suggests that, during intervention, different processes

may be activated that are not necessarily the intent of the instructional

intervention. It is also likely that students with disabilities use different strat-

egies on tasks in which they seem to have little difficulty, and these tasks will

likely be overlooked by the teacher for possible intervention. It is commonly

assumed that although students with LD may have isolated memory deficits

(verbal domain) and require general learning strategies to compensate for

these processing deficits, their processing of information is comparable with

that of their normal counterparts on tasks with which they have little trouble.

Several authors suggest, however, that there are a number of alternative ways

for achieving successful performance (Pressley, 1994), and some indirect

evidence indicates that the learning disabled may use qualitatively different

mental operations (Shankweiler et al., 1979) and processing routes (e.g.,

Swanson, 1988) from those used by their NLD counterparts.
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E. Memory Strategies in Relation to a Student’s Knowledge
Base and Capacity

One important variable that has been overlooked in the LD intervention

literature is the notion of processing constraints (Swanson et al., 1996).

Memory capacity seems to increase with development, with a number

of factors potentially contributing to the overall effect. STM capacity in-

creases with age (Case et al., 1982). The number of component processes

increases the speed with development, with faster processes generally

consuming less effort than slow processes, and thus the same amount of

capacity can seem greater (i.e., there is a functional increase of capacity with

increasing efficiency of processing). The older children are likely to have

more organized prior knowledge which can reduce total number of chunks

of information that are processed and decrease the amount of effort to

retrieve information from LTM. These developmental relationships may

play a role in strategy effectiveness. To test this possibility, Pressley et al.

(1987) studied children’s ability to execute a capacity-demanding imagery

representation strategy for the learning of sentences. Children in the experi-

mental condition of these experiments were presented a series of highly

concrete sentences (e.g., The angry bird shouted at the white dog, The turkey

pecked the coat). They were asked to imagine the meanings of these sen-

tences. Control-condition participants were given no instruction. Children

benefited from imagery instruction. However, performance depended on the

child’s functional STM capacity, as reflected by individual differences in

performance on a classic memory span task. That is, the imagery vs control

difference in performance was only detected when functional STM was

relatively high.

F. Comparable Memory Strategy May Not Eliminate
Performance Differences

Several studies have indicated that residual differences remain between

ability groups even when ability groups are instructed and/or prevented

from strategy use (Gelzheiser et al., 1987). For example, in a study by

Gelzheiser et al. (1987), discussed earlier, LD and NLD children were

compared on their ability to use organizational strategies. After instruction

in organizational strategies, the LD and NLD children were compared on

their abilities to recall information on a posttest. The results indicated that

children with LD were comparable in strategy use to NLD children, but

were deficient in overall performance. In another study, Swanson (1983b)

found that the recall of a group with LD did not improve from baseline level

when trained with rehearsal strategies. They recalled less than normally

achieving peers, although the groups were comparable in the various types
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of strategy used. The results support the notion that groups of children with

different learning histories may continue to learn differently, even when the

groups are equated in terms of strategy use.

G. Memory Strategies Taught Do Not Necessarily Become
Transformed into Expert Strategies

Children who become experts at certain tasks often have learned simple

strategies and, through practice, have discovered ways to modify them into

more efficient and powerful procedures (Schneider, 1993). In particular, the

proficient learner uses higher-order rules to eliminate unnecessary or redun-

dant steps to hold increasing amounts of information. The LD child, in

contrast, may learn most of the skills related to performing an academic task

and perform appropriately on that task by carefully and systematically

following prescribed rules or strategies. Although children with LD can be

taught strategies, some studies suggest that the difference between NLD

(experts in this case) and children with LD is that the former have modified

such strategies to become more efficient (Swanson & Cooney, 1985). It is

plausible that the LD child remains a novice in learning new information

because he or she fails to transform memory strategies into more efficient

forms (see Swanson & Rhine, 1985).

H. Strategy Instruction Must Operate on the Law
of Parsimony

A number of multiple-component packages of strategy instruction have been

suggested for improving LD children’s functioning. These components have

usually encompassed some of the following: skimming, imagining, drawing,

elaborating, paraphrasing, using mnemonics, accessing prior knowledge,

reviewing, orienting to critical features, and so on. No doubt there are

some positive aspects to these strategy packages in that:

1. These programs are an advance over some of the strategies seen in LD

literature to be rather simple or ‘‘quick-fix’’ strategies (e.g., rehearsal or

categorization to improve performances).

2. These programs promote a domain skill and have a certain metacognitive

embellishment about them.

3. The best of these programs involve (a) teaching a few strategies well

rather than superficially, (b) teaching students to monitor their perform-

ance, (c) teaching students when and where to use the strategy to enhance

generalization, (d) teaching strategies as an integrated part of an existing

curriculum, and (e) teaching that includes a great deal of supervised

student practice and feedback.
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The difficulty of such strategy packages, however, at least in terms of

theory, is that little is known about which components best predict student

performance, nor do they readily permit one to determine why the strategy

worked. The multiple-component approaches that are typically found in a

number of strategy intervention studies must be carefully contrasted with a

component analysis approach that involves the systematic combination of

instructional components known to have an additive effect on performance.

As stated by Pressley (1986, p. 140), ‘‘Good strategies are composed of the

sufficient and necessary processes for accomplishing their intended goal,

consuming as few intellectual processes as necessary to do so.’’

IX. SUMMARY AND CONCLUSION

In summary, we have briefly characterized research on memory and LD. Our

knowledge of LD individuals’ memory somewhat parallels our knowledge

about the differences between older and younger children’s memory. The

parallel relies in effortful processing, the focus on cognitive strategies, the

development of a knowledge base, and the awareness of one’s own memory

processes. Most memory research emanates from an information-processing

framework. Earlier research tends to emphasize the integration of infor-

mation across modalities (visual–auditory) and perception (visual memory),

whereas more recent studies tend to focus on the representation, control, and

executive process (e.g., strategies) of memory. Current research on memory

is beginning to examine the interaction of structures and processes on

performance. Most of the current research is occurring in the area of WM.

The limitations of previous models are highlighted as well as recent trends

in memory research on students with LD. A number of principles related to

memory strategy instruction have emerged that have direct application

to the instruction of children and adults with LD. Some of these principles

are related to (1) the purposes of strategies, (2) parsimony with regard to the

number of processes, (3) individual differences in strategy use and perform-

ance, (4) learner constraints, and (5) the transfer of strategies into more

efficient processes.
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CHAPTER 3

Language Processes and
Reading Disabilities

Maureen Hoskyn
Simon Fraser University

I. INTRODUCTION

The primary outcome of over 40 years of research on the language basis of

reading is a general acceptance that children who are poor readers have an

impairment specific to phonological processing (Adams, 1990). Increas-

ingly, however, researchers have started to question whether language

processes beyond the phonological core also contribute to individual vari-

ation in reading development. Recent studies show that attempts to classify

large samples of children with reading disabilities into subtypes based only

on phonological deficits fail to capture all children with reading difficulties

(Castles & Coltheart, 1993; Manis et al., 1996). Some poor readers have

limited vocabularies (Nation & Snowling, 1998), other children have diffi-

culty comprehending syntactic structures (Bashir & Scavuzzo, 1992) or are

unable to make accurate inferences (Cain & Oakhill, 1999; Oakhill, 1984).

Moreover, there is a growing body of evidence that suggests young children

with weak language skills are at greater risk for developing reading disabil-

ities than are young children whose language abilities are strong in relation

to their age peers (Storch & Whitehurst, 2002). For example, Scarborough

(1990) charted the development of spoken language and reading abilities of

32 toddlers in families where either one or both parents had a history of

reading problems and found that children with depressed syntactical and

phonological abilities at the age of 21⁄2 years experienced word recognition
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problems in grade two. Catts et al. (2002) also report that performance on

language-related (letter identification, sentence imitation, rapid naming) as

well as specific speech processing tasks predict the probability that young

children will be diagnosed with reading disabilities when they are in second

grade. Other sources show that the language-related reading difficulties of

children identified in the primary grades are pervasive over time and influ-

ence children’s academic performance well beyond the elementary school

years into adolescence and adulthood (Snowling et al., 2000; Wilson &

Lesaux, 2001; Young et al., 2002). In addtion to research that demonstrates

weak language skills are predictive of reading problems, studies also

show that proficiency in oral language skills can act as a protective buffer

against the formulation of reading disabilities for some children. In a

longitudinal study of 56 children with a familial risk of acquiring dyslexia,

Snowling et al. (2003) observed that 6 year-old children who had adequate

vocabulary development, good expressive language and grammatical skills

were more likely to compensate for phonological processing deficits and

become normal readers at the age of 8 years than were children who had

poor language abilities.

In sum, investigators have accumulated extensive knowledge about the

relations between language and reading development for children with read-

ing disabilities; however, little is known about the origins of these language

difficulties, the influences that maintain them, and whether they change in

form or severity over time. A frequently overlooked, but important, consid-

eration for theorists and researchers interested in the emergence and main-

tenance of language-related reading disabilities is that young children who

are learning to read are at the same time acquiring proficiency in their native

language. Language difficulties observed among poor readers in the primary

grades may therefore, at least initially, present as an arrest or delay in the

acquisition of language rather than a specific language deficit. Moreover, the

language of older disabled readers may in some ways, correspond to the

emerging language abilities of younger, typically developing readers. Clari-

fying language-reading relations for young children at risk of reading failure

as well as for older children who have established reading problems therefore

begins, as does this chapter, with a discussion of child language acquisition.

Using these theories of language acquisition as a conceptual backdrop, the

second part of the chapter outlines three conceptualizations of the reading

process that have implications for understanding relations between language

and reading disabilities: single route, dual route, and developmental models.

Finally, the chapter concludes by describing possible origins of language

problems for children with reading disabilities and future challenges for

researchers in the field.
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II. THEORETICAL APPROACHES TO LANGUAGE
ACQUISITION

One problem facing researchers interested in emerging language–reading

relations is that few theorists agree on what children are doing when they

hear or speak a language (Gleason, 2001; Ritchie & Bhatia, 1999). Specula-

tion about the nature of language and language acquisition is historically

controversial and is rooted in very different philosophical traditions that

attempt to understand the mind. A complete discussion and critique of these

competing strands of philosophical thought is well beyond the scope of this

chapter; therefore, our review is limited to outlining theories that contribute

to the understanding of reading disabilities: linguistic, cognitive constructiv-

ist, social constructionist, and connectionist approaches.

A. A Linguistic Perspective

Linguistic approaches to language acquisition have their origins in the ideas

of such philosophers as Plato, Leibniz, and Descartes and are based on

rationalist theory: the idea that intelligent thought arises from the manipu-

lation of arbitrary symbols by an abstract system of rules. When symbols

stand for concepts, logic becomes the system of rules that allows inference to

occur. When symbols stand for linguistic units (e.g., phonemes, morphemes,

words), phonology is the rule system that specifies legal combinations and

pronunciations of phonemes, morphology governs the pairing of mor-

phemes with meaning, syntax defines the relations of words to each other,

semantics describes the truth-conditions under which words refer to the

objects they represent, and pragmatics regulates the use of speech forms in

interpersonal situations (Pinker, 1999). To have linguistic competence in a

language, children are required to know about the component rule systems

that govern language form and content. To have communicative compe-

tence, children must also know how to make language function or work for

them during social interaction (Ninio et al., 1994). Distinguishing language

form and content from language function is central to all theories of lan-

guage acquisition; however, linguistic approaches emphasize the importance

of children’s implicit knowledge of linguistic structure over language use in

social contexts.

The study of formal linguistics is closely tied to the ideas of Davidson,

who proposes a truth-conditional theory of meaning in which the truth of a

sentence is a relation between a sentence, a person, and a time, all of

which are observable and verifiable through experience in an external

world (Glock, 2003). Linguistic meaningfulness or the sense of a sentence,
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therefore, is determined by the structural conditions under which the

sentence has truth. For instance, consider the following sentences:

Brittany cried when Sally hurt herself.

Brittany cried when Sally hurt her.

According to English grammar rules, reflexive pronouns are bound to

referents within the same clause, whereas anaphoric pronouns link to refer-

ents that are not in the same clause. In the first sentence, the reflexive

pronoun herself is bound to Sally, the referent located within the same

clause. Thus, for the first sentence to be true, Sally is the person hurt. In

the second sentence, the anaphoric pronoun, her, is bound to Brittany, a

referent that occurs previously in the text and not within the same clause. In

this case, for the sentence to have truth, Brittany is hurt. Grammatical rules

such as the two illustrated here can be evaluated, first on whether they

represent the external world and second, whether the symbolic correspond-

ence can be verified as true in the external world. Pinker (1999) suggests that

children who are acquiring a language are accumulating an inventory of

known words, along with knowledge of the universal, steady-state system of

principles and rules that specifies the truth conditions under which specific

combinations of these words have meaning.

While linguists agree that meaningful language is bound by a system of

structural rules, there is no consensus among investigators on how children

acquire knowledge of this regulatory system. Much of the theoretical debate

within the field of linguistics has been in response to positions first articu-

lated by Chomsky and his colleagues (Chomsky, 1980, 1999) about the

universality and generative nature of language grammar. Chomsky (1999)

argues that natural principles and parameters, common to all children,

cultures, and languages, guide language organization and acquisition.

These universal linguistic parameters, conceptualized by Chomsky as a

combination of ‘‘switches’’ that signal relations between words, are biologic-

ally available and set internally in children’s minds when they hear a lan-

guage. Input data that the child hears consists of ambient evidence grounded

in the grammar spoken by the adults around them. Although this primary

linguistic data must be available to children, the quantity or quality of input

involved is not a significant factor in explaining children’s language acquisi-

tion. Chomsky argues that language grammars are far too complex and are

acquired too quickly to be learned through known learning methods such as

imitation or making associations from external input. Therefore, some sort

of cognitive processing ability, specific to language, must be available to very

young children as a consequence of human genetic endowment (Chomsky,

1968). This language faculty is assumed to be a physiological component of

the brain that is prewired with knowledge of the formal principles and rules
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of phonology, morphology, syntax, and semantics that link language the

child hears to the underlying mental linguistic representations (i.e., the

structural aspect of language) held in the child’s mind. Rules that guide

the use of linguistic forms in social contexts (i.e., pragmatics, or the func-

tional aspect of language) are not included in the language faculty

(Chomsky, 1980).

Botanical metaphors, such as ‘‘a flower blooming under optimal light

conditions,’’ are frequently used by linguists to characterize the unfolding

of language in a predetermined way from the language faculty when children

have exposure to a linguistic environment. Two competing hypotheses expli-

cate the nature of this acquisition process. Continuity theories posit that the

language faculty available to infants at birth is representative of a single

grammar that is continuous with the adult system (Chomsky, 1999; Pinker,

1994). Alternatively, maturation theories propose that the language faculty

is a sequence of grammar modules, and the grammar that infants and young

children have biologically available to them might look very different from

those of adults (Wexler, 1999).

A common feature of both continuity and maturation theories is that

switch-setting occurs during critical periods of brain development and, after

a specific point in time, acquiring a first language becomes more difficult, if

not impossible. The point in time when the critical period for language

acquisition ends is not well defined. Some researchers suggest the window

of opportunity for language acquisition closes when children reach the age

of 6 or 7 years (Berninger & Richards, 2002), whereas other investigators

suggest that the optimal time for language acquisition continues until chil-

dren reach puberty (Nelson & Bloom, 1997; Newport, 1990). Critical periods

are thought to result from a loss of neural plasticity or as a consequence of

increased lateralization in the brain. However, findings from recent studies

of brain function and neural activity after cerebral damage suggest that

brain operations are more flexible than initially thought and brains continue

to adjust and adapt to change throughout development. Therefore, to coun-

ter the rigidity of constraints implicit in the term ‘‘critical period,’’ research-

ers have increasingly used the term ‘‘sensitive periods’’ to refer to times

during which children become progressively less efficient in acquiring new

language concepts.

Direct evidence of critical or sensitive periods for language acquisition is

limited primarily to fMRI studies of brain activation among groups of

hearing, English-speaking adults who have learned American Sign Language

(ASL) either before or after puberty (see Newman et al., 2002). ASL is a

language that is similar in structure to spoken English. When hearing adults

who have learned both English and ASL from birth (because they were born

to deaf parents whose primary language is ASL) read English text, extensive

left hemisphere (LH) activation is found, whereas viewing ASL activates
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similar regions in the LH as well as specific areas in the right hemisphere

(RH) (i.e., the superior temporal sulcus, the angular gyrus, and the posterior

area of the precentral sulcus). When hearing English-speaking adults who

acquired ASL after puberty read English, the LH is activated, however when

this group processes ASL, the RH angular gyrus does not activate. Taken

together, these findings suggest that a ‘‘critical’’ period exists during which

RH activation contributes to the learning of ASL (and possibly other

languages that involve activation of a RH structure).

Indirect evidence of critical or sensitive periods comes from case studies of

congenitally deaf or feral children who have been deprived of any linguistic

input until late adolescence (i.e., well after the critical language acquisition

period ends). Syntactical abilities of these children typically do not improve,

even with intensive intervention (Goldin-Meadow et al., 1994; Kenneally

et al., 1998). Case studies of children in Romanian orphanages, whose

language fails to develop in part, because they receive minimal attention

and language input due to limited interaction with their caregivers—also

provide inferential evidence that critical periods for language acquisition

exist (Ames & Chisholm, 2001). The difficulty with this research, however,

is that determining the effect of minimal linguistic input on language acqui-

sition, independent of that attributable to the effect of living in a socially

barren environment, is difficult to assess.

Limited support for the concept of critical periods is also available from

studies that chart the language acquisition of children with mental impair-

ments (i.e., associated withDown’s syndrome or Fragile-X syndrome) or with

specific language impairments (SLI). Children with mental impairments

acquire linguistic rules in the same way, but at a slower rate than age peers

until the critical time frame for language acquisition comes to a close and the

rate of growth in language skills becomes highly irregular (Fowler et al.,

1994). Among children with SLI, when the acquisition of inflectional morph-

ology (i.e., grammatical morphemes and function words such as articles and

auxiliaries) is stalled at an early age, acquisition of this rule system is difficult

and occurs only with intensive intervention (Clahsen, 1999).

The notion of critical periods for language acquisition has historically

provided social policymakers with the theoretical rationale for the imple-

mentation of early intervention programs. In this view, openings in critical

‘‘windows of opportunity’’ for acquiring language occur during the first

three years of children’s lives, long before children enter school and formal-

ized reading instruction begins. Bailey (2002) argues, however, that early

childhood initiatives can be justified without relying on a critical periods

argument and he challenges the idea that experiences must be provided

during the general age parameters of 0 to 3 years to ensure child language

development proceeds normally (also see Bailey et al., 2001, for an edited
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collection of papers presented at the National Centre for Learning and

Development conference on ‘‘Critical Thinking about Critical Periods’’

1999). Support for this position is bolstered by recent research that shows

that the time frame for learning language skills is longer than initially

expected and the skills that children continue to acquire in adolescence differ

from skills acquired earlier in development (Nippold, 2000). Furthermore,

language acquisition among children with mental impairments after the age

of puberty may be more similar to that of typically developing children than

initially thought. Using a research design in which adolescents and young

adults with Down’s Syndrome were matched with younger typically de-

veloping children (aged 2.1 to 4 years) on mean length of utterance, Thor-

dardottir et al. (2002) found that both groups showed similar patterns of

syntax acquisition. The authors conclude that the acquisition of syntax for

older children and adults with Down’s Syndrome occurs much in the same

way as syntax is acquired among younger, typically developing children,

however, development for the children with Down’s Syndrome occurs at a

monotonic pace.

Whether biological events determine optimal times for acquiring language

skills that are essential for learning to read is not well understood. Using

fMRI methods, Shaywitz and her colleagues (Shaywitz et al., 2003) com-

pared the neural functioning of two groups of young adults who were poor

readers as children with a control group of adult readers who had learned to

read without difficulty. One of the adult comparison groups met criteria for

poor reading in the second or fourth grade, but not in grade 9 or 10 (i.e.,

relatively compensated group (RC)), suggesting that adults in this group

became literate in late childhood or adolescence. Adults in the second group

met the criteria for poor reading in the second or fourth grade and again in

grade 9 or 10, and were remarkable for having reading difficulties that were

pervasive over time (PRD). Performance, on measures of reading of adults

in the nonimpaired, control group, on average, was significantly better than

in the RC group, whose performance, in turn, was significantly better

than that of adults in the PRD group. Moreover, when performing a reading

task, a greater number of ancillary systems were active among the RC group

compared to the PRD group. Specifically, compared to the PRD group,

adults in the RC group had more activation in the right superior frontal and

right middle temporal gyri, as well as the left anterior cingulate gyrus. This

increased activation was additional to the greater level of activity in the right

inferior frontal gyrus, (relative to nonimpaired controls) that was also found

in the PRD group. Shaywitz et al. speculate that these differences may

represent the neural correlates of compensation that are associated with

superior language and reasoning abilities as well as better quality school

experiences of the RC group relative to the PRD group (however, see
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Shaywitz et al., 2003, for a complete analysis and discussion of these find-

ings). Whether compensation occurs only during optimal times in reading

development however, remains unclear because the quality of educational

experiences among children in the RC group was superior to that available

to the PRD group. To address this issue, further research is needed that

investigates whether neural activity among adult, poor readers increases to

levels found among compensated readers once the poor readers are provided

with high quality reading instruction.

Other features of a biologically constrained language apparatus are im-

portant to theories of language-related reading disabilities. First, language is

viewed as a modular system that is supported by specialized brain systems

that operate specific to the verbal domain and are not shared by other

cognitive systems (Caplan & Waters, 1999; Chomsky, 1999). Second, the

principles and rules which underlie phonology, syntax, and semantics are

autonomous subcomponents of this encapsulated verbal system (Crain &

Wexler, 1999) that are not affected by general cognitive mechanisms or real-

world knowledge (Fodor, 2000). Third, subcomponent processes do not

interact during language production; rather, structural representations of

language are first computed at lower levels and the results of these oper-

ations are transferred to higher levels for further processing (Crain &

Shankweiler, 1991; Shankweiler et al., 1999). This means that deficits in the

phonological rule system act as a bottleneck that constrains higher-level

language operations (i.e., syntax, semantics, discourse processes); however,

the reverse does not occur (Brown & Felton, 1990). Capacity limitations in

executive processes (e.g., working memory, attention) may exist concomi-

tantly with language deficits and may constrain children’s performance on

language comprehension and/or reading comprehension tasks; however,

these independent cognitive processes do not explain the origin of deficien-

cies at lower levels in the language system.

Many core assumptions of a linguistic approach have been debated in the

literature. Perhaps the premise disputed most frequently is the position that

language is biologically innate and unfolds according to a predetermined,

genetic blueprint; therefore, the quantity or quality of adult linguistic input

has minimal bearing on the success of children’s language acquisition. As

previously discussed, some research in neuroscience suggests that neural

circuitry in the brain is fine-tuned as a result of social and cultural experience

(also see Berninger & Richards, 2002, for a complete review). Clearly, brain

maturation both influences language acquisition and is moderated by experi-

ences in a linguistic environment. We return to a discussion of the role of

experience on language acquisition later in the chapter. First, however, we

review a second approach that is foundational to understanding relations

between children’s cognition and language acquisition processes: a cognitive

constructivist perspective.
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B. A Cognitive Constructivist Perspective

As in formal linguistic approaches, cognitive constructivist theories of lan-

guage and language development have their roots in rationalist philosoph-

ical traditions. Moreover, language acquisition is conceptualized in both

perspectives as universally sequential and invariant: rules that guide the

structure of language (i.e., syntax, semantics) are acquired prior to, and

remain separate from, rules that specify use of linguistic structures in social

situations (i.e., pragmatics). Differences between the two theoretical perspec-

tives reside in how each explains the mechanisms that underlie the emergence

language structure. Whereas traditional linguistic theories assume language

form and content emerges from a universal language faculty, developmental

approaches posit language structure develops secondary to changes in cog-

nition that occur through interaction in a physical environment.

Piaget (1954) suggests that language is not entirely innate or learned.

Rather, the biological origins of language reside in the universal tendency

of children to seek equilibration between their internal cognitive processes

and events they encounter in the physical environment. According to this

viewpoint, children construct mental representations of external events (e.g.,

interactions with objects, activities in the environment) within cognitive

frameworks that organize and guide thinking about the environment. Emer-

gent language structure, therefore, is the solution constructed by children to

the problem they face when mapping nonlinguistic cognitive meanings to the

language they hear about them. As children learn new concepts, they rees-

tablish equilibration by reorganizing their thinking. This is accomplished

through revising current cognitive schemas to accommodate new vocabulary

or by adjusting the meanings of previous words to assimilate new knowledge

within existing mental models. The symbolic structure of language, there-

fore, is only one of several symbolic functions that are internally constructed

from the ongoing interaction between children’s current level of cognitive

functioning and their linguistic and nonlinguistic environment. Moreover,

linguistic meaning resides in the minds of children as the result of an

interaction between children’s logical reasoning and their changing percep-

tion of reality in an external world.

According to a constructivist viewpoint, even very young children and

infants are active problem-solvers who pay attention to the linguistic mean-

ings of things and to the significance of events that occur around them. In a

study of oral language comprehension among infants aged 15, 18, and 24

months, Meints and her colleagues (Meints et al., 2002) found that children

as young as 15 months are able to discriminate the meanings of the spatial

prepositions ‘‘on’’ and ‘‘under’’ in environments previously rated as ‘‘typ-

ical’’ by parents (e.g., a picture of a cat located either on the surface or under

the center of a table), and by the age of 18 months, their understanding was
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generalized to situations that were parent-rated as ‘‘atypical’’ (e.g., a picture

of a cat located either on the surface or under the edge of a table).

As children grow older, they reason better. Developmental change in

children’s language abilities, in this view, is assumed to be linear and results

from quantitative and qualitative advances in cognition (i.e., such as develop-

ing concepts of number, causality, reciprocity, space, quality, and class). By

the time children enter school, they usually have a sound understanding of the

basic grammar of their native language. However, with increases in children’s

world knowledge come improved language abilities. For instance, estimates

of children’s root vocabulary show increases in the lexicon of approximately

3000 words each year in school (Just & Carpenter, 1987). Moreover, school-

aged children continue to improve in their ability to formulate complex

knowledge structures that are qualitatively different from the ones they

produced at younger ages. Kamhi and Catts (2002) describe four types of

knowledge structures children construct as cognitive demands of their phys-

ical and linguistic environment increase: lexical knowledge, structural know-

ledge, propositional knowledge, and situational knowledge. Children also

develop metalinguistic awareness: an ability to know about, regulate, and

voluntarily control their own use of language forms.

Developmental theories acknowledge that not all children learn language

at the same rate or with the same ease. Even typically developing children are

expected to have errors in language comprehension or production, as a

natural outcome of trying to perform on tasks for which they are not

developmentally ready. However, for some young children, maturational

lags in language development and language production errors are more

pervasive. Within this group, some children have global language delays

that are concomitant with delays in general cognitive development (e.g., as

occurs for children with general intellectual disabilities) and some children

have maturational delays in language that occur despite normal cognitive

development (e.g., as in the case of children with specific language impair-

ments). Numerous studies report that the prevalence of reading disabilities

among children with severe language impairments is higher than found in

the general population. For instance, McArthur et al. (2000) studied the

reading abilities of children with severe language impairment and found that

51% of the 102 children in the sample (6.1 to 9.9 years of age) had concomi-

tant reading disabilities. The investigators also studied the performance of

110 children (aged 6.9 to 13.9 years) with reading disabilities on language

tasks and found that 55% of the sample also had problems with oral

language.

The co-occurrence of reading disability and severe language impairment is

not surprising when similar assumptions underlie the criteria that define

both groups. For instance, children in both groups are assumed to have a

specific cognitive/language deficit that is not attributable to a delay in
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cognitive development. Alternatively, children whose poor reading perform-

ance can be traced to a general cognitive delay are described in the literature

as ‘‘slow learners’’, ‘‘developmentally delayed’’, ‘‘reading retarded’’, and

‘‘low achievers’’. The label ‘‘reading disabled’’ is reserved exclusively for

children whose reading performance is not commensurate with ‘‘expected’’

levels, based on their general cognitive ability (Gough & Tunmer, 1986). The

statistical and conceptual problems associated with using a cognitive refer-

ence point such as the intelligence quotient (IQ) to identify children with

language and/or reading disabilities has been well documented (for an edited

review of literature on this topic, see Siegel, 2003). Cognitive referencing

assumes, first, that cognition and language develop continuously and in

tandem with each other and, second, that cognition is a necessary prerequis-

ite for language learning. Research suggests, however, that relations between

cognition and language development are not linear or continuous once

children have moved beyond the early language-learning period. Moreover,

the assumption that cognition is a necessary prerequisite or even sufficient

for language learning is debatable, given that children’s cognitive achieve-

ments do not always precede their attainment of linguistic milestones (see

Bohannon & Bonvillan, 2001, for a review of this literature).

Numerous studies have shown that irrespective of cognitive development,

children with language delays have problems learning to read once they enter

school (Catts et al., 2002; Roth et al., 2002; Scarborough, 1990) and that

young children who respond best to intervention are those individuals with

more fully developed language systems (Berninger & Richards, 2002; Ber-

ninger et al., 2002). A considerable body of research has documented that

children who are ‘‘late talkers’’ are at greater risk for acquiring reading

disabilities than children whose spoken language production develops nor-

mally. Late talkers are children, who at the age of 24 months, have very little

expressive vocabulary (i.e., fewer than 50 words) and have not produced

more than single-word utterances in spontaneous conversation (Rescorla et

al., 2001; Scarborough & Dobrich, 1990). Compared to normally developing

peers, late talkers vocalize less often and have less knowledge of the phonetic

structure of their language (Rescorla & Ratner, 1996). While some research-

ers report that children with small expressive vocabularies at the age of 2

years tend to ‘‘recover’’ by the age of 5 years (Whitehurst & Fischel, 2000),

other investigators propose that this is simply a plateau or an ‘‘illusionary

recovery’’ period and that by the age of 6 to 7 years, children once again fall

behind their age peers in language (Scarborough & Dobrich, 1990), which, in

turn, affects reading development (Catts, 1993).

An important feature of the cognitive constructivist or developmental

approach is that it provides a rationale for researchers and curriculum

developers to investigate the cognitive strategies that facilitate and/or

constrain children’s ability to comprehend and produce oral and written
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language at different times in development. Moreover, reading problems

experienced by children as they progress through school is attributed to a

mismatch between the cognitive resources available to a child at a specific

time in development and the language requirements of an academic curricu-

lum. Both linguistic and cognitive constructivist approaches view language

acquisition as an outcome experiences children have during optimal points

in brain maturation or cognitive development. In the following section, we

review an approach that emphasizes the role of experience on the acquisition

of language: the social interactionist approach.

C. A Social Interactionist Perspective

In contrast to cognitive constructivism, which assumes children’s cognitive

development precedes and directs formulation of language, a social interac-

tionist view proposes the relations between cognition and language are

bidirectional. Moreover, a social interactionist approach assumes that

child language acquisition is moderated by social and cultural experience.

This viewpoint is mutually reinforcing of action-oriented approaches to

language, identified with such authors as Wittgenstein (Wittgenstein &

Waismann, 2003), Austin (1962), and Searle (1998). In this view, people

accomplish things with their words as they speak: they describe, question,

state a position, criticize, and so on, and the structure of the language is a

function of the relations between words and the conditions of their use.

Whereas according to the traditional truth-conditional view of language,

sentences are intended as statements of truth by their speakers, this is not the

case for use-conditional approaches (Austin, 1962). An utterance, dismissed

as nonsense because its truth cannot be verified, may have a communicative

function, such as influencing people or drawing the listener’s attention to

some important feature of the situation in which the utterance is made.

Austin (1962) contrasts ‘‘performative’’ utterances that are used to perform

an act that changes the world in some way for the speaker (e.g., ‘‘I promise

that I will finish my degree’’) from ‘‘constative’’ utterances that are used to

report on acts for which a truth value can be determined (i.e., ‘‘I promised

that I will finish my degree’’). The distinction between performative and

constative utterances, and the idea that meaning resides in both the function

and form of language has led many researchers to consider the influence of

pragmatic or social factors, such as the quantity and quality of communi-

cative intents present in parent–child, sibling–child, and peer–child inter-

action, on language acquisition (see Blum-Kulka & Snow, 2002).

Even in infancy, mother–child experiences can facilitate language growth

and development. For example, Kitamura and Burnaham (2003) measured

pitch and communicative intent in the speech of mothers as they spoke to

their infants at 3, 6, 9, and 12 months of age and found that speech patterns
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varied according to age and gender of the infants. In a study of eleven

mother–child dyads, Rollins (2003) also found that the type of early mater-

nal input an infant receives at the age of 9 months affects language produc-

tion abilities at 30 months of age. Young infants whose mothers discussed

objects of joint focus of attention and narrated ongoing activities with them

were more likely to use a variety of syntactic and morphological forms later

in development than infants whose mothers’ communication was less con-

tingent on a joint focus of attention (e.g., child-centered social routines such

as ‘‘peek-a-boo,’’ feeling state exchanges such as ‘‘do you like that?,’’ direct-

ives such as ‘‘put the blue one on,’’ ‘‘look at this’’. Studies also show that

young children whose mothers frequently engage in conversation and ensure

that their child’s attention is drawn to whatever is being talked about tend to

label items/events more frequently than children of mothers who interact less

often and offer less guidance (Tomasello & Farrar, 1986). As children grow

older, they have experiences in a social environment beyond those provided

by their mothers or immediate caregivers and these interactions also influ-

ence language acquisition, including the development of referential and/or

expressive speech, word learning, and grammar (see Goldfield & Snow, 2001;

Tomasello & Bates, 2001, for reviews of related literature). What is unique to

this point of view is the idea that the quality and frequency of social

interactions that children encounter either facilitate or constrain the child’s

learning of language structure or form.

Other investigators have adopted a more extreme stance and suggest that

the structural end-state of language itself is use-conditional (Tomasello,

2003; see Ninio & Snow, 1999, for a review). In this view, language is a

‘‘ready-made product of sociohistorical development’’ and is used as a tool

by children to analyze, generalize, and encode experience (Luria, 1982). In

the process of language acquisition, children name things, and assign mean-

ings to social events and activities using linguistic tools that have historical

and cultural significance. Thus, mentally active children construct language

in dynamic, active environments using tools that have value in a specific

sociocultural context.

Vygotsky (1962) argues that the early social speech of infants and toddlers

is multifunctional and is used solely for social contact and influencing others

(children and adults influence each other). As children interact with adults in

their social community, this social speech becomes more directed to the

purpose of controlling social acts. Preschool-aged children’s egocentric

speech (e.g., talking aloud during play activities) serves as a running record

of this directed activity. This view contrasts that of Piaget, who describes the

egocentric speech of young preschool-aged children as a monologue, in

which the child speaks about him/herself, without trying to take the perspec-

tive of a listener. Piaget argues that social speech (i.e., when a child ex-

changes ideas and thoughts with others) occurs only after significant changes
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in cognition and symbolic knowledge have occurred. Alternatively,

Vygotsky (1978) describes the self-talk of children as their internal use of

language structure to plan and control activity within their social commu-

nity. As children become more proficient in their use of language to self-

regulate their social environment, egocentric speech ‘‘goes underground’’

and formulates inner speech (Wertsch, 1998). Inner speech, in turn, is

responsible for governing or directing thought. Thus, language mediates

child perception and words carry not only meaning but are also the funda-

mental units of thinking to control an external world. Communicative

exchanges and the interpretation of communicative intents are, in Vygots-

ky’s view, foundational to language learning and thought development over

the lifespan.

According to a use-conditional perspective, meanings reside in the social

activity of the speech communities that surround children and for children

to attach meaning to linguistic structures they hear, they must also attend to

the communicative intents of the speakers that are addressing them. This

activity is complex because social phenomena can be represented in different

ways, depending upon the perspective and motivation of the speaker. For

instance, Christiansen (1999) argues that the term ‘‘learning disability’’ (or

‘‘reading disability’’) reflects a form of social practice in which diversity in

student achievement is transformed into individual pathology. Moreover,

the communicative act of labeling children ‘‘learning disabled’’ functions to

legitimize school failure for children whose learning difficulties are ‘‘unex-

pected.’’ In this view, language is a powerful tool that can be used to shape

our views and thought processes, and as such, it lies not within the psych-

ology of the individual but is created through political, cultural, and social

agency.

Exploring causal links between children’s experiences and language acqui-

sition holds promise as one of the more fruitful lines of future research.

Much needs to be determined about the experiences that are essential to

facilitate language acquisition and the times during which these critical

experiences will have the most impact on children’s language and literacy

development. At the same time, it is important that future research also

investigates the effects of different cultural and social experiences on the

reading of children-who struggle in school.

D. Connectionist Models of Language Learning

Another alternative to rationalist, rule-governed views of language acquisi-

tion is to consider language as a connection of ideas governed by principles

of resemblance, contiguity in time or place, and cause and effect. Originating

with the ideas of Hume and Locke, these principles underlie the theory of

associationism, which is a major tenet of the philosophical tradition called
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‘‘empiricism.’’ According to this viewpoint, the mind connects things that

are experienced together and generalizes to new objects and events according

to their similarity to known ones with comparable sensible qualities. This

theoretical perspective is foundational to conceptualizing stimulus–response

bonds in traditional behaviorist learning theory and, more recently, to

interpreting the nature of connections that underlie network models that

simulate the operation of neural networks in the brain (e.g., McClelland &

Rummelhart, 1981). Assuming a one-to-one correspondence between

neurons in a neural net and the mental representations that they encode is

clearly an oversimplification of the workings of the brain (Berninger &

Richards, 2002; Bishop, 2000). Nevertheless, connectionist models are help-

ful because they explain the changing way input is reduced, encoded, stored,

and retrieved in a general language system. In the following discussion, we

review the competition model, a connectionist account of language acquisi-

tion proposed by MacWhinney (1999, 1987).

The competition model (MacWhinney, 1999, 1987) draws on the notion of

parallel distributed processors (PDP; McClelland & Rummelhart, 1981) to

explain how children learn to communicate. PDPs are multilayered net-

works of processing units that operate simultaneously together to interpret

linguistic input and produce speech. This distributed system of processing

units functions in the same way that neural networks operate in the brain to

solve information-processing problems (Christiansen & Chater, 2001). Each

unit or ‘‘activation node’’ (i.e., neuron) receives information from the envir-

onment and sends excitatory or inhibitory messages to other nodes by

pathways (i.e., the dendrites and axons that make up the neural pathways

that connect neurons in the brain). Nodes, like neurons, receive input from

other activated nodes across pathways of varying strength. These connection

weights are stored and continuously readjusted based on experience. All

known phonological patterns, words, and syntactic forms are the activated

units that compete simultaneously to represent a particular meaning or

communicative function. In the process of acquiring language, the linguistic

forms that match a communicative function become strengthened with

repeated use, and linguistic forms that are functionally marginal, rare, or

have errors, disappear. This process begins prior to formal speech produc-

tion, when infants perform communicative acts (e.g., requesting by gestures)

that are essentially similar to substitutions of verbalizations for nonverbal

behaviors. As they grow older, children learn to use cues (i.e., form–function

relationships) to generate linguistic forms that match functional adult

speech. Thus, language is learned by experience rather than by design.

Moreover, the rate that children learn language is determined by the validity

and strength of cues in their language, the frequency with which cues are

presented, and the ability of children to successfully perceive and integrate

cues to meet their social needs.
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Common to all connectionist models is the idea that critical information

becomes encoded economically. Thus, the process of language learning is

not simply additive, but includes processes of subtraction and reorganiza-

tion. Distinctions between the formal structural systems of phonology,

syntax, semantics, and pragmatics become blurred as the interactions

among components in a connectionist model are probabilistic and context-

ual. Levels of language are less modular and more integrated with other

cognitive systems. Moreover, there is some indication that the integrated

language systems of young children are continuous with the correspond-

ing language systems of adults. In contrast to linguistic and developmental

theories that describe hierarchal language system, connectionist models

assume that cognitive and language processes interact at all levels of lan-

guage. Executive capacity is conceptualized here as the total amount of

activation available on the language net. When deficiencies or breaks in

the system occur, the total amount of activation remains stable; however,

resources may be reallocated to different areas to compensate for the break-

age in the system. Whether the influence of executive processes (e.g., working

memory, attentional capacity) on the language system of poor readers can be

generalized to other cognitive domains, or whether the relations between

executive functions and reading are isolated to a domain-specific language

system has not been resolved and is an issue of much debate in the current

literature (see Swanson & Cooney, this volume, for a complete discussion).

Distributed connectionist frameworks have been used to produce computer

simulations of word reading and word reading difficulties (Plaut et al., 1996;

Seidenberg & MeClelland, 1989). Modeling the complexities of spoken

conversational discourse and/or comprehension of extended reading texts

(i.e., beyond words or single sentences) with computers, however, is beyond

the scope of most current connectionist models.

E. Implications

Language acquisition is likely not a unitary phenomenon that is fully ex-

plained by one theoretical approach. A large body of research evidence exists

both to support and to refute the central tenets of each position, suggesting

that language acquisition is a complex, multidimensional construct that can

be viewed from diverse perspectives. One issue, however, is whether research

findings from these diverse perspectives converge in ways that further our

understanding of the emergence reading disabilities. One point of general

agreement that has implications for investigators and professionals interested

in language-related reading disabilities is that a child’s capacity for language

acquisition is a function of genetic predisposition, brain maturation, cogni-

tion, and experiences in the physical and culturally defined social environ-

ment. Theoretical perspectives differ only to the extent that each dimension is
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emphasized in the explanation of the emergence of language. Thus, individual

differences in language acquisition for children with language-based reading

disabilities may arise from diverse, but complementary origins and include

genetic, biological, cognitive, environmental, and cultural factors. Arguments

about whether language-based reading disabilities are best approached from

one or more of these levels of analysis are moot if research findings comple-

ment each other.Moreover, studies from diverse theoretical perspectives have

the potential to inform theorists as well as practitioners on complex issues

concerning the heterogeneity and changing nature of reading disabilities over

the lifespan. In the following sections, we discuss what is currently known

about language–reading relations for typically developing readers and about

the language origins of reading disabilities. Themes highlighted in our previ-

ous review of theories of language acquisition filter through this body of

research. One challenge for the reader is to tease out the ways in which these

themes compliment and support each other to further our understanding of

language-reading relations for children with reading disabilities.

III. LANGUAGE AND READING

The difficulty confronting investigators interested in linking children’s lan-

guage acquisition with reading development is that although the general

language system that guides listening and speaking is assumed to be continu-

ous with the language system that underlies the reading development, each

modality (listening, speaking, reading, writing) draws on specialized func-

tional components within this general language system. Listening and speak-

ing, therefore, do not correspond exactly to reading and writing. When in

conversation, a speaker and listener communicate in an interactive, social

context that is face-to-face, immediate, and shared. In comparison, a writer

and reader communicate from contexts that are distal from each other and

through a code of abstract, written symbols. In contrast to a speaker who

addresses a listener directly, an author may not have a specific reader or

audience in mind when writing. Whereas the unit of analysis in oral commu-

nication is the utterance, the unit of analysis in written communication can

be either the utterance (i.e., in written dialogue) or the sentence (i.e., in

formal written discourse).

Learning to read is a decontextualized activity that clearly presents lin-

guistic and cognitive challenges for children that are somewhat separate

from those presented during highly contextualized, spoken communication.

This may account for the finding that some children have word reading

difficulties despite normal language comprehension/production abilities.

Kamhi and Catts (2002) refer to this group of poor readers as children with

dyslexia. The authors also identify two other subgroups of children who
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have reading disabilities. One group, referred to as language learning

disabled, have poor word recognition difficulties as well as poor language

comprehension. Another group of poor readers have normal or above word

identification skills; however, they may not understand the language they are

able to decode. The authors refer to this group of children as hyperlexic

(Aaron et al., 1999; Catts & Kamhi, 1999). All three groups of children have

reading comprehension difficulties (Kamhi, 1997). The source of reading

comprehension failure for children with dyslexia is inaccurate and/or slow

decoding. For children with hyperlexia, problems with reading comprehen-

sion are the result of language and cognitive deficits. Children with language

learning disabilities have difficulties in both word recognition and listening

comprehension. The challenge for investigators interested in emerging

language–reading relations for children with reading disabilities, therefore, is

first, to identify the linguistic origins of two overlapping but, to some extent,

independent facets of reading: word recognition and text comprehension

(Hoover & Gough, 1990; Gough & Tunmer, 1986) once the association of

language to word recognition and textcomprehension is understood, atten-

tion is directed to determining whether deficiencies in language processes

affect the emergence and maintenance of reading disabilities over time.

IV. LANGUAGE, WORD RECOGNITION, AND
READING DISABILITIES

A. Dual-Route and Single-Route Models

In the Dual-Route Cascaded (DRC) model proposed by Castles and

Coltheart (1993), there are two discrete, nonsemantic routes that lead to

effective word recognition: ‘‘a phonological route’’ and a ‘‘lexical route.’’ In

the phonological route, children utilize the linguistic rules of phonology to

recognize phonetically regular words (e.g., cat, dog) or nonwords (e.g., wup,

mag). In the lexical route, children draw on their knowledge of the ortho-

graphic code and semantics to store and retrieve phonetically irregular or

exceptional words (e.g., yacht, because) from their lexicon with a specific

pronunciation. Phonetically regular words can be identified using either

route. Irregular or exception words are identified solely by the lexical route

because their phonological representation cannot be derived using phonetic

rules. Nonwords (e.g., wep, pud) are identified solely by the phonological

route because these words are not part of the child’s lexicon. Two main

types of reading impairment, based on whether the child relies primarily on

the phonological or lexical route during word recognition, are proposed.

‘‘Surface dyslexics’’ are children who have damage to the whole word
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pathway and rely extensively on phonological strategies in word reading.

‘‘Phonological dyslexics’’ are children who have damage to the phonological

rule pathway and who rely primarily on orthographic coding skill to recog-

nize printed words. In support of their theory, Castles and Coltheart report

that 55% of a referred sample of children with reading disabilities had

phonological dyslexia and 30% had surface dyslexia. A small portion of

the reading-disabled children (10%) had a combination of both subtypes.

Phonological and surface dyslexic subtypes have been validated in numerous

studies of poor readers (Murphy & Pollatsek, 1994; Manis et al., 1996;

Stanovich et al., 1997).

Alternatively, single-route or distributed connectionist models of word

reading propose that uniformity exists in the way that regular and exception

words are represented in a multilayered network of processing units. That is,

phonological, orthographic, and semantic processing units become simul-

taneously activated and interact both cooperatively and competitively with

each other during word reading. The values assigned to connections within

the system oscillate with repeated experiences until a stable pattern of

connection weights is established. In this view, skilled word reading involves

the simultaneous activation of both phonological and semantic pathways

and all parts of the system participate in processing, although different

parts of the network may be more important, depending on whether the

input is an exception word or a regular word or nonword (Plaut, 2001).

Reading exception words, for instance, requires additional support from the

semantic pathway. When the contribution of the semantic pathway is re-

moved from the system, or when the division of labor between the semantic

and phonological pathways is unbalanced, the system manifests itself as

surface dyslexia. On the other hand, when the orthographic–phonological

pathway is damaged and when the semantic pathway cannot compensate for

this damage, such as in the case where children have difficulty reading phon-

etically regular words or nonwords, the system reflects phonological dyslexia.

B. Developmental Models

Another way to conceptualize word recognition difficulties of reading-

disabled children is from a developmental perspective. Several authors

have proposed schemes that describe the phases through which developing

readers pass to become fluent readers (e.g., Chall, 1996; Fitzgerald &

Shanahan, 2000; Goswami, 1986; Juel, 1988, 1991). Ehri and McCormick

(1998) propose a comprehensive cognitive framework that describes five

continuous phases of word learning among beginning readers; each phase

is distinguished by critical differences in the developing reader’s understand-

ing of the alphabetic writing system to read words. Visual and memory
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processes explain variance in individual differences in children’s printed

word learning independently of that attributed to language factors; however,

in the following discussion, we emphasize the relations between language

and visual or memory processes that are necessary to progress through

each phase (see Ehri & McCormick, 1998, for a complete overview of the

model).

Children who are reading at the pre-alphabetic phase in Ehri and

McCormick’s (1998) model have a very limited knowledge of the structure

of their writing system. Although they may understand that logos or signs in

their environment have meaning (e.g. stop, MacDonald’s, Coke), children at

this phase have little structural knowledge of letter names and are unaware

that graphemes map to phonemes. Pre-alphabetic readers attend to selective,

nonphonetic, visual cues to remember words, such as the shape or the length

of the word (Juel, 1991) or the picture that illustrates the word. Readers at

the partial-alphabetic phase begin to distinguish the graphemes in words and

are able to match phonemes with letter names: [b], [d], [f], [j], [k], [l], [m], [n],

[p], [r], [s], [t], [v], and [z]. Ehri and her colleagues claim that children at this

phase read words using memory of the word’s visual form and structure and

by using partial graphophonetic cues. At the full-alphabetic phase, children

form accurate phonological representations from grapheme–phoneme rela-

tionships they see in words because they have phoneme awareness together

with their knowledge of grapheme–phoneme relations. This allows children

to simultaneously decode unfamiliar words, store in memory the results of

their phonetic analyses, and read unfamiliar words by comparing the

obtained structure to familiar words they have previously stored in memory.

The consolidated-alphabetic phase overlaps considerably with the full-

alphabetic phase and describes a time when children acquire knowledge

about inflectional morphemes. The final phase is the automatic phase,

when children develop automaticity and speed in identifying both familiar

and unfamiliar words. Automatic, fluent word identification frees the

reader’s attention to focus on constructing meaning from a sentence being

read or from extended text in which the sentence is embedded.

Ehri’s developmental phases of reading provide important indicators of

how language demands of reading change over time. Each phase, therefore,

has potential to act as a language marker of reading difficulties. Whether

these language markers are specific to reading or extend across other aca-

demic (i.e., writing, math) domains may help to explain the pervasive effect

of reading disabilities on learning in school. Developmental models, such as

Ehri’s, also offer researchers a starting point to link individual differences in

children’s language acquisition with reading development. In the following

section, we review the literature on individual differences in language among

children with reading disabilities, while keeping in mind the importance of

embedding this knowledge within a developmental framework.
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V. SOURCES OF INDIVIDUAL DIFFERENCES

A. Phonological Processing

A large body of research has identified deficient phonological processing, an

important component of the partial- and full-alphabetic phases of reading

development, as a primary cause of reading disabilities. Literally hundreds

of studies have shown that poor readers tend to form less stable phono-

logical (Snowling, 2000; Stanovich & Siegel, 1994; Torgesen et al., 1994) or

morphophonological representations in memory than normally developing

readers, and, without intervention, difficulties in phonological processing

that emerge either in the primary or upper elementary grades (Leach et al.,

2003) pervade well into adulthood (Berninger, 2000; Bruck, 1992; Naucler &

Magnusson, 2002). Moreover, research findings that link phonological pro-

cessing with individual differences in reading performance are robust across

languages and orthographies (Chiappe & Siegel, 1999; Goswami, 2002;

Goswami et al., 1998; Naucler & Magnusson, 2000); however, the degree

to which phonological processing predicts word recognition is a function of

the shallowness of orthography of the language (Goswami et al., 2003).

Readers of alphabetic languages in which graphemes correspond directly

to phonemes (e.g., Swedish) tend to be highly sensitive to the phonemic level

during reading words (Magnusson & Nauclér, 1990) compared to readers of

languages in which the grapheme–phoneme correspondence is not high.

Phonological awareness–reading relations are also mediated by general

spoken language ability (Cooper et al., 2002) and by semantic knowledge

(Snowling et al., 2000).

There are three ways that theorists have conceptualized the origins of

phonological processing difficulty. According to one position, children’s

awareness of the phonemes in their language emerges as a result of increases

in vocabulary growth. With increases in word knowledge, children are

required to discriminate similar-sounding words to allow for efficient storage

in their mental lexicons (for a complete discussion, see the lexical restructur-

ing model first proposed by Metsala & Walley, 1998, as well as Metsala,

1999; Walley et al., 2003). For instance, toddler-aged English-speaking

children who hear the word cat likely perceive a holistic sound pattern

(i.e.,/kæt/). When speaking the word cat, very young children attempt to

produce the sound representation of the word that is stored as a whole in

their memory. They are not required, and are likely not able, to consciously

segment the word into its constituent sounds (i.e., /k/, /æ/, /t/) (Chiat, 2001;

Jusczyk et al., 1998). With a growth in vocabulary, however, children are

faced with the problem of storing similar-sounding words that have different

meanings (e.g., cat, catch, catcher, bobcat). At this point, spoken word

recognition strategies shift from whole to part processing and children
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begin to construct phonological and morphophonological representations

from the speech code. This ability to form accurate phonological and/or

morphophonological representations from the speech code is necessary for a

young child to identify and manipulate phonemes, which are the smallest

sound units of language onto which map graphemes, the written symbols

of an alphabetic script (e.g. /k/ /æ/ /t/ c-a-t; Perfetti, 1985). Without the

ability to form precise phonological or morphophonological representations

from spoken words, children have difficulty learning the phonic skills (e.g.,

that the consonant and vowel sounds of a word can be represented by letters)

that are prerequisite skills to single word reading. Moreover, they are less

likely to develop an explicit awareness of phonemes and/or benefit from

print-related activities that operate in reverse to improve phonological skills.

In contrast to the view that phonemes become identifiable as units to

children with increases in children’s vocabulary, a second account holds

that phoneme segments available to infants for speech perception and pro-

duction are functionally identical to units accessed by older children for

reading or writing. However, it is not until children are faced with the task of

learning to read or write and are presented with an alphabetic orthography

that they develop a conscious awareness of phonemic units (Bowers &

Newby-Clark, 2002). At the same time, to become consciously aware of

phonemes, children must be able to decenter from the meaning of a whole

word to attend to individual phonemic units in speech. Learning to read is

thought to support this developmental process because children’s experi-

ences with an alphabetic orthography make the segmental structure of

spoken syllables (i.e., consonants and vowels) more transparent (Dale et al.,

1995; Ehri, 1997). This view is supported by the finding that when early

intervention procedures for children with low levels of literacy target the

orthography of the language, phonemic awareness improves (e.g., Juel &

Minden-Cup, 2000). Children’s problems with phonological processing,

therefore, are thought to originate from two possible sources: underdevel-

oped metacognitive skills and/or a lack of experience reading texts.

Another group of researchers argue that speech perception deficits are a

source of phonological processing difficulty for some children, given that the

acoustic signal corresponding to a phoneme may sound different depending

on the sounds that are adjacent to it (Liberman, 1997). Although discrimin-

ating the speech signal is not a straightforward task, most children’s phono-

logical sensitivity to speech sounds seems to stabilize once they enter school

and reading instruction begins (Burgess, 2002). On the other hand, some

children’s sensitivity to different speech sounds may not be firmly established

at school entry, placing them at risk for reading problems. Lyytinen and

his colleagues (Lyytinen et al., 2001) suggest that these speech perception

differences of poor readers may be identifiable during infancy. They

compared the developmental pathways of infants with and without familial
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risk for dyslexia and found that group differences in speech perception (as

measured by event-related potential responses to speech sounds and in head-

turn responses) could be found as early as a few days and 6 months of age.

B. Morphological Awareness

Some researchers suggest that morphological awareness may be a source of

individual differences in word recognition for children in the mid- to late-

elementary grades (Singson et al., 2000) as well as in the high school years

(Carlisle, 2000). Derivational morphemes such as suffixes that alter the syn-

tactic category of the attached base (e.g., function is a noun, functional is an

adjective; familiar is an adjective, familiarize is a verb) and awareness of the

semantic, syntactic, phonological, and relational properties of morphemes

have been shown to contribute to the prediction of both word recognition and

reading comprehension (Mahoney et al., 2000). What is not clear from these

studies, however, and a topic for future research, is whether the deficient

morphological awareness of some poor readers stems from a basic insensitiv-

ity to the grammatical rules that govern morpheme structures or whether it

evolves as an outcome of early deficits in phonological processing. In this

view, constraints in phonological processing slow reading development and

limit the experiences of readers that are critical to facilitate development of an

awareness of morphological distinctions (Bryant et al., 1998).

C. The Timing Hypothesis

According to the timing hypothesis, children become poor readers as a result

of the slow rate at which they process information or by a deficit in their

ability to process information temporally (Chiappe et al., 2002; Share et al.,

2002). Temporal processing refers here to the duration, sequencing, and

rhythm of events. Tallal and her colleagues (Tallal, 1980, 1984, 1988; Tallal

et al., 1997; Tallal & Piercy 1975) propose that children with reading disabil-

ities are unable to discriminate speech sounds because of the rapid, temporal

dimensions of incoming auditory signals (Tallal & Piercy, 1975; Farmer &

Klein, 1995).

Temporal processing, however, also takes place in the visual system. It is

now well established that children’s performance on naming tasks, such as

naming serially presented letter, colors, numbers, and objects, contributes to

the variance in the prediction of word recognition, beyond that attributable

to phonological awareness (Bowers, 1995, Wolf & Bowers, 1999; Wolf et al.,

2002, 2000) and that this prediction is significant both for young, elementary

school-aged children as well as for children in the middle school grades

(Scarborough, 1998). What remains controversial is whether the relation

between rapid naming and word recognition for children with reading
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difficulty is mediated by a timing deficit, as previously discussed (Wolf, 1991,

1997; Wolf et al., 2002) or a language-specific, phonological proces-

sing difficulty (Chiappe et al., 2002; Wagner & Torgesen, 1987), a global

processing inefficiency (Catts et al., 2002; Kail et al., 1999), or attentional

constraints (Neuhaus et al., 2001).

D. Implications

The picture that emerges from the foregoing discussion suggests that much

of the heterogeneity associated with the construct of reading disabilities may

be attributed to diversity in the way that children process and use language

to recognize printed words. As a result, one may hypothesize that subgroups

of poor readers can be identified based on constraints in phonological

processing, morphological awareness, or temporal processing. Moreover, it

also seems reasonable to assume that instructional strategies can be mapped

to children’s processing needs, which, in turn, suggests that when poor

readers do not benefit from instruction that is based on sound teaching

principles, the underlying cause is a mismatch between children’s constraints

in language processing and the actual instructional objectives set. Further

research is needed, however, to substantiate these assumptions.

VI. LANGUAGE, READING COMPREHENSION AND
READING DISABILITIES

Developing fluency in word identification is necessary, but not sufficient, for

a young reader to understand the message communicated by an author

through a writing system (deJong & van der Leij, 2002). Meanings of

individual words in text must be integrated with meanings of other words

stored in a child’s mental lexicon. Moreover, meaning is also constructed

through syntactic parsing and semantic integration to develop local coher-

ence at the sentence level, and by monitoring comprehension to formulate a

cohesive, global representation of the text as a whole (Ehrilick et al., 1999). It

follows, therefore, that children with language-related reading disabilities

may have constraints in vocabulary acquisition and/or difficulties manipu-

lating the syntactic and semantic structure of language. Moreover, these

language comprehension difficulties may be evident early on, possibly before

a child has developed fluent word recognition processes.

A. Vocabulary

Individual differences in children’s vocabulary size predicts variability in

word recognition (Dickinson & Snow, 1987) and reading comprehension
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performance (Bast & Reitsma, 1998; Bashir & Scavuzzo, 1992). In a longi-

tudinal study of reading development of English-speaking, school-aged

children, Torgesen and his colleagues (Torgesen et al., 1997) found that

after statistically controlling for an autoregressive effect, vocabulary know-

ledge predicted reading comprehension from the second to the fifth grade.

These findings have been replicated in several other languages. For example,

in a five-year longitudinal study of Dutch children’s early home and literacy

experiences and later reading abilities, Senechal and LeFavre (2002) found

that preschool-aged children’s early experiences listening to stories in books

predicted vocabulary development, which, in turn, was a predictor of read-

ing comprehension ability in grade 3. A similar finding is reported by Dufva

and her colleagues (Dufva et al., 2001), who studied the listening comprehen-

sion and phonological awareness of Finnish children in preschool and found

that children’s listening comprehension significantly predicted independent

variance in reading performance in second grade.

Increases in children’s vocabulary size at least partially explain reading

development and limitations in vocabulary knowledge are associated with

reading comprehension failure (Catts, 1999; Nation & Snowling, 1998;

Stanovich & Siegel, 1994). However, having a large inventory of known

vocabulary words in a mental lexicon is not sufficient for children to become

good readers. Good readers also know how vocabulary is integrated into

complex semantic, syntactic, and discourse structures and they utilize these

structures to monitor and integrate meaning across words, sentences, and

throughout the text. Children’s ability to perform this complex juggling act

is further mediated by working memory capacity, executive function, and

metacognition, all of which can be sources of reading difficulty for children

with reading disabilities (Swanson & Alexander, 1997; Swanson &

Ashbaker, 2000; Swanson & Trahan, 1996).

B. Semantic/Syntactic/Discourse Abilities

Growth in semantics and syntactical abilities undergoes subtle and gradual

change that begins in childhood and extends well into the adolescent and

adult years (Nippold 1999, 2000). In a longitudinal study of the language

and reading abilities of 39 children in kindergarten, Roth et al., (2002) found

that phonological awareness predicted word recognition, whereas semantic

skills (i.e., oral word definitions and word retrieval) predicted independent

variance in reading comprehension in second grade. The authors argue that

the nature of language–reading relations appears to change over time and

whether language skills are associated with later reading ability is a function

of the reading measure that is predicted, the language domain sampled,

and the point in development when the measure of language is taken.

Support for this idea is also provided by Nation and Snowling (1998),
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who compared a group of 9-year-old children with reading comprehension

difficulties with good readers, matched on age and decoding ability, and

found that poor comprehenders were less able to read irregular and low-

frequency words that require knowledge of semantics as well as phonological

skills. As children mature as readers, it appears that they draw on semantic

skills that interact with low-level phonological processing to decode unfamil-

iar words.

A second source of reading comprehension difficulty for developing

readers is associated with a limited knowledge of syntactic structure

(Craig et al., 2003; Vos & Friederici, 2003). In a study of good and

poor readers matched on age, nonverbal ability, and decoding ability,

Nation and Snowling (2000) asked participants to first listen to a sentence

with a jumbled word order and, second, to put the words in the correct

order. Children with poor reading comprehension were less able than

good readers to correct active and passive sentences. Passive sentences

were the most difficult for all children; however, for children with reading

comprehension problems, the difficulty was greater. The authors conclude

that poor readers have weak syntactic awareness skills relative to good

readers; however, because the good readers were also influenced by

experimental manipulations (i.e., active, passive sentences), this weakness

in syntactic awareness is viewed as an arrest in language development, not

a deficit.

As children mature linguistically, they develop the ability to comprehend

texts that have been written in more complex genres (e.g., persuasion) and

for a variety of audiences. Moreover, children also develop a sophisticated

understanding of figurative language (e.g., metaphors, idioms, proverbs)

that is interpretable only through knowledge of language structure and use

in a social and/or cultural context. For example, a statement such as ‘‘The

early bird catches the worm’’ has both a literal and a culturally determined,

metaphorical meaning. One theory postulates that when children encounter

metaphorical expressions in text, they must inhibit acceptance of the literal

meaning in favor of a metaphorical interpretation, based on previous cues in

the text (Glucksberg et al., 2001). Difficulty understanding metaphors in text

could theoretically be a result of a child’s inability to recognize or interpret

cues, an attention deficit (related to inhibition), or possibly a combination of

both factors.

Language effects on reading comprehension are mediated by a number of

cognitive influences including world knowledge, working memory, the abil-

ity to generate inferences, and story structure knowledge (Cain et al., 2000).

Moreover, there is some evidence to suggest that language mediates the role

of cognitive processes on reading comprehension (Nation et al., 1999).

Future research is required to determine how language processes influence

the components of a complex reading system and the ways that these rela-
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tions change over time; however, it seems unlikely that any one route will

explain reading comprehension failure for all children.

C. Implications

Reading–language relations become increasingly complex as children’s read-

ing development progresses beyond word recognition to comprehension of

connected text; therefore, a constraint in a single language process is prob-

ably insufficient to explain all children’s reading problems. Moreover, no

one instructional approach will likely remediate the underlying language

problems of all children who have difficulty understanding connected text.

A better approach that has emerged from meta-analytic reviews of effective

interventions for children with reading comprehension difficulties is to

adhere to principles of instruction that lead to positive outcomes. Although

these principles may operate differently for children with different language

problems, several instructional principles have been identified in the research

that contribute to effective instruction (see Swanson & Deschler, 2003). Case

studies of children who are nonresponsive to interventions based on these

instructional principles may provide valuable information about the com-

plex language system that underlies reading comprehension for children with

reading disabilities.

VII. FUTURE CHALLENGES

One may think that given the diverse perspectives outlined in this chapter,

there is little hope for consensus among researchers and theorists about the

nature of language origins of reading disabilities. However, current research

findings converge on three important points that have implications for

future research and for educators:

1. When children experience difficulty learning to read, this problem is

best viewed as a complex interplay among linguistic, cognitive, social–

interactionist, connectionist, and sociocultural phenomena.

Children are born with a genetic predisposition to learn language and

the language they learn is predetermined by the cultural and social

contexts in which they live. Learning to understand and speak a language

is complex and draws on a child’s perceptual, cognitive, social communi-

cative, and linguistic skills and is facilitated by years of experience ac-

tively interacting with competent speakers in a linguistic community. This

linguistic community is itself a product of centuries of socio-historical

development. Learning to read is also a multifaceted, cognitively

demanding activity that draws on a child’s knowledge of language

3. Language and Reading Disabilities 119



form, content, and function within a sociocultural context. Singular,

pathological explanations of reading failure (i.e., phonological processing

‘‘deficit’’) are simplistic and probably inaccurate, considering the com-

plexity of the processes involved. Learning language and learning to read

are dynamic processes, subject to developmental and/or cultural change,

and static or specific explanations are likely to be unreliable causes of

reading failure as children mature, even though these language processes

may have considerable impact on reading at specific points in time. There

are many reasons intrinsic to the child that explain why not every child

learns to read at the same rate or to the same level of proficiency.

Children may have difficulty processing language at one or more levels,

and this processing has an effect on and is influenced by the timing

and nature of children’s experiences in a highly contextualized, social

world. Viewing children’s language-related reading difficulties from a

single perspective is clearly an ineffective approach, and one of the

undeniable challenges faced by future researchers in the area of reading

disabilities is to integrate findings that arise from diverse theoretical

accounts. Research on reading disabilities is best conceptualized as an

interdisciplinary endeavor that requires a broad spectrum of ideas and

solutions to the problem of why some children find learning to read a

daunting process.

2. Learning to read an alphabetic language draws on children’s knowledge of

language form, content, and use within the cultural context in which they

live.

Children from diverse cultural backgrounds who are learning to read

an alphabetic script draw on similar language skills (Mann & Wimmer,

2002; McBride-Chang & Kail, 2002). Therefore, studies that compare the

difficulties of poor readers who speak alphabetic languages with trans-

parent orthographies with the problems faced by poor readers of lan-

guages that are less regular or opaque may provide further understanding

of the more subtle language problems children face when learning to read

an alphabetic script as well as the difficulties that are universal across

orthographies.

At the same time, studies of children’s poor reading in languages with

similar orthographies may provide important information about the

influences of children’s social environment on language and reading

acquisition. This examination can occur at different levels of analysis.

For example, on one level, studies that investigate the efficacy of broad-

based government initiatives that aim to improve overall literacy and

close achievement gaps between poor and good readers (e.g., the

‘‘Leave No Child Behind’’ legislation in the United States and the ‘‘Na-

tional Literacy Strategy’’ in England) are helpful to compare and contrast

the sociocultural contexts that are most effective at promoting literacy
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acquisition for children who lag behind in reading development. At

another level, longitudinal case studies of the communicative interactions

of children who have a familial risk for reading problems within a specific

cultural context are helpful to determine whether some early experiences

with language are essential to protect against the formation of reading

problems. Regardless of the approach taken, there is a general consensus

among researchers that children’s language experiences and the quality of

language input they receive has much potential for understanding the

emergence of reading disabilities.

3. Although sensitive periods for language acquisition exist, there is little

evidence to support the notion that language and/or literacy intervention

should be limited to the early childhood and/or early school years.

Relying on a ‘‘critical period’’ argument as theoretical justification

for early intervention programs that provide experiences to facilitate

language acquisition during early childhood (0 to 3 years of age) and to

encourage reading acquisition during the primary school years (kinder-

garten to grade 3) is not recessary, nor is it entirely justifiable, given

current research findings. The time frame for language learning extends

into late adolescence and reading skills continue to develop well beyond

the elementary school years into middle and high school years.

Bailey (2002) argues that timing is best conceptualized as the match

between experiences of the child, the child’s development, and the child’s

need or readiness to learn a novel concept. Future research endeavors

that focus on the quality of experiences that are critical for language and

reading growth throughout childhood and adolescence are crucial

for typically developing readers as well as for children with reading

disabilities.

Of course, having diverse theoretical perspectives also means that

debates will continue in the field. However, these issues have considerable

potential to inform us about the nature of reading disabilities. For

example, whether components in the language system that underlies

reading for children with reading disabilities are best viewed as modular

and encapsulated within a domain specific to language or whether these

processes are integrated and overlap across several domains needs reso-

lution. Whether a language system is modular or connected has several

implications for instruction. For example, in a modular system, interven-

tion to improve performance on a language-related reading task will not

affect performance tasks with similar language requirements in other

academic domains because a different hierarchy of skill acquisition de-

fines each domain. In an integrated system, however, language-based

activities that improve reading task performance will likely improve

performance in other academic domains. A second issue concerns

whether discrete subtypes of reading disabilities can be identified, based
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on children’s specific language deficits or whether language-related read-

ing difficulties are best viewed. Third, it is of interest to determine

whether reading disabilities are a function of an arrest in the acquisition

of formal structural rules or a result of limitations in the quality or

amount of input a child receives throughout language development.

Studies that utilize alternate hypotheses to test opposing theoretical

positions such as these are clearly more informative to the field than

investigations that rely solely on a null hypothesis.

The processes of language acquisition and reading development consti-

tutes a complex phenomenon; therefore, the study of reading disabilities

can also be expected to be multifaceted. Instead of trying to describe

reading disabilities through a single lens, future researchers in the field

must be prepared to consider several perspectives to fully capture the

meaning and multidimensionality of the construct. How language influ-

ences the emergence of reading disabilities is not a unitary explanation,

but a composite of diverse strands of thought.
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CHAPTER 4

Peer Relationships and
Learning Disabilities

Ruth Pearl and Mavis L. Donahue
University of Illinois at Chicago

I. INTRODUCTION

Every day in every classroom students face the social tasks of initiating and

maintaining interaction with their peers, resolving conflicts, building friend-

ships, and achieving shared interpersonal goals. A major sign of progress in

our field is that there is no longer a need to justify the importance of a chapter

on peer social relationships in a book on learning disabilities. In the past three

decades, a number of disparate theoretical models, research findings, and

educational practices have converged on the inherently social nature of

learning. Validating the awareness of generations of teachers and parents

that children’s academic and peer difficulties are intertwined, the research

base now indicates that three out of four students with learning disabilities

differ from their typical peers in some aspect of social competence (Kavale &

Forness, 1996). Tanis Bryan’s radical claim in 1976 that ‘‘social status should

be considered part of the child’s learning disability’’ (p. 311) is now a guiding

principle of assessment and intervention models for these students.

Yet understanding the complex interactions among peer relationships and

academic learning remains a daunting task (Wong & Donahue, 2002). In

addition to the attentional, perceptual, memory, and language disabilities

that a child may bring to a social encounter, he or she may face a more

difficult task than other students in making friends because of some peers’
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intolerance. These social challenges can, in turn, deny children the very experi-

ences needed to hone their social skills and to learn what peers expect from a

social partner. If negative self-concepts, loneliness, and depression ensue,

these may further contribute to the students’ difficulties with peers, both by

making the students reticent to assert themselves in interactions with peers

and, possibly, by making them less appealing as friends. Also, their marginal

social status may encourage them to associate with peers who are somewhat

accepting, but not particularly supportive, or who model less than desirable

behaviors. Coming full circle, fewer opportunities to interact positively with

achieving peers may result in even less access to the general education curricu-

lum for students with learning disabilities, as academic content is increasingly

embedded in cooperative and other social learning activities.

Despite this potential for spiraling negative outcomes, there is reason for

optimism. First, the sources of peer relationship problems of children with

learning disabilities are multifaceted and complicated, and, indeed, vary for

different children. Perhaps because this complexity offers multiple points

where interventions may make a difference, many researchers have been

intrigued by the challenge of understanding this phenomenon. Fortunately,

we know much more today about the nature of peer relationships of students

with learning disabilities, and about specific factors that might be related to

how these children fare in their social world. This information is critical not

only for providing an understanding of these children’s day-to-day experi-

ences, but also because relationships with peers can influence both classroom

engagement and long-term adjustment (e.g., Bagwell et al., 2001; Erdley

et al., 2001).

This chapter begins with a description of what is known about the nature

of peer relationships of students with learning disabilities, with an emphasis

on research conducted during the past several years. A variety of factors that

have been linked to or that might be related to the quality of these children’s

social lives will be described in the following section. Finally, directions for

future research on peer relationships will be suggested.

II. WHAT ARE THE CHARACTERISTICS OF PEER
RELATIONSHIPS OF STUDENTS WITH LEARNING
DISABILITIES?

A. Research Using Sociometric Methods of Assessing Peer
Relationships

Systematic research on the peer relationships of children with learning

disabilities began in 1974 with the publication of a now classic study

entitled simply ‘‘Peer Popularity of Learning-Disabled Children.’’ The
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study, conducted by Tanis Bryan, asked elementary school children to name

classmates who were and were not desired as friends, classmate neighbors,

and guests at a party. In addition, they were asked to answer questions like,

‘‘Who is handsome or pretty?’’ and ‘‘Who finds it hard to sit still in class?’’

Comparisons of the nominations revealed that the children with learning

disabilities were not faring so well in the social world of their classrooms:

compared to their classmates, they received fewer positive nominations and

more negative nominations. Concern was heightened as a result of a follow-

up study conducted with these children the next school year (Bryan, 1976).

Although now in new classrooms and, for the most part, with different

classmates, the children with learning disabilities again received fewer posi-

tive and more negative nominations.

These two studies, not surprisingly, generated great interest, and were

soon followed by over 200 research efforts that confirmed and extended

the findings. Studies using both nomination and rating scale measures found

that a disproportionate number of students with learning disabilities were

less well-accepted, more rejected, or more neglected than their peers without

learning disabilities. Several meta-analyses, which combine the results of

many studies in a single analysis, have examined the sociometric studies as

a group. These meta-analyses, like the individual studies, confirm the con-

sistent and enduring pattern that students with learning disabilities across

the age range are often not held in high regard by classmates (Kavale &

Forness, 1996; Ochoa & Olivarez, 1995; Swanson & Malone, 1992).

Do these findings hold true for the peer relationships of other students with

low academic achievement? A number of investigations have compared the

peer acceptance of children with learning disabilities to that of children

who were low achievers but who had not been identified as having learn-

ing disabilities. Although some studies found the status of children with

learning disabilities to be no worse than that of other low-achievers (e.g.,

Bursuck, 1983;Coleman et al., 1992;Haager&Vaughn, 1995; Sater&French,

1989; Vaughn et al., 1992, 1993), other studies have found the children with

learning disabilities to have even lower sociometric status (e.g., Bursuck, 1989;

La Greca & Stone, 1990; Ochoa & Palmer, 1995; Perlmutter et al., 1983).

The consistency of this pattern is remarkable, especially given the well-

known heterogeneity of study samples of students with learning disabilities.

Yet it is important to note that the percentage of children with learning

disabilities found to be of low status differs somewhat in different investi-

gations. Although several meta-analyses suggest that approximately 80%
of the students with learning disabilities have lower status than their peers

(Kavale & Forness, 1996; Swanson & Malone, 1992), individual studies

report varying percentages. One study found that more than half of

the students with learning disabilities had low status compared to their

classmates, with about half of these low-status children rejected by their
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peers and half neglected (Stone & LaGreca, 1990). Other studies have found

half or more of the students with learning disabilities to have at least average

status (e.g., Conderman, 1995; Kistner & Gatlin, 1989b; Wiener et al., 1990),

and a few studies have found no differences in the social acceptance of

students with learning disabilities (e.g., Prilliman, 1981; Sabornie & Kauff-

man, 1986; Sainato et al., 1983).

This variation across study findings highlights two key points. First,

although this research shows that many students with learning disabilities

have low social status, it also indicates that not all do. This means that it is

necessary for teachers and parents to be sensitive to possible problems with

peers, but it would not be correct to simply assume that every child with

learning disabilities will have this problem. Second, the heterogeneity in

social status may help to solve the mystery of why some students with

learning disabilities are accepted by peers while others are not. For example,

examinations of whether different child characteristics are related to accept-

ance, or whether certain types of classroom placements are likely to bring

about more positive peer relationships for children, can provide important

clues about which children are at risk and about what might be done to

lessen this risk. Section III in this chapter explores these issues in more detail.

B. Research on Additional Dimensions of Peer Relationships

Sociometric research brought attention to the peer relationships of students

with learning disabilities by showing that these children often were generally

less liked or accepted by their classmates than other children. Although this

is certainly an important aspect of peer relationships, there are dimensions of

relationships not captured by sociometric assessments. For example, regard-

less of the degree of their general peer acceptance, children may or may not

have a friend. And regardless of whether or not children are generally

accepted or have a friend, they may tend to associate with particular other

children. Recent research has begun to extend the research on peer relation-

ships of students with learning disabilities to include these topics.

1. Friendships

a. Number of friendships. Friendship has been defined as the relationship

between a pair of individuals who have positive feelings toward each other

(Bukowski & Hoza, 1989). Some researchers suggest that having even a

single friend can buffer the negative impact of rejection or neglect by the

larger peer group (e.g., Howes, 1988). Although reciprocity is a defining

feature of friendships, one issue is whether students with learning disabilities

feel they have friends, even if the person identified as a friend does not feel

the same way. Most students with learning disabilities seem to feel that they
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have at least one friend. In one study (Vaughn & Elbaum, 1999), 96% of

students with learning disabilities listed at least one person as a best friend,

with about two-thirds of the children indicating that they had six or more

friends (Vaughn et al., 2001). Another study of children in middle school

found no difference between students with learning disabilities and typical

classmates in the number of close friends they felt they had; each group

reported having about four good friends. Interestingly, the students with

learning disabilities reported having more friends who were at least a year

older (Fleming et al., 2002). In contrast, a study of elementary school

children found that, although most of the friends named by students with

learning disabilities were similar to them in age, these students named

younger children as friends more often than did students without learning

disabilities (Wiener, 2002).

Reciprocal friendships have been identified by examining whether children

actually name each other when asked for either ‘‘best friend’’ or ‘‘liked

most’’ nominations. Several studies have found similar numbers of recipro-

cal friendships in elementary school children with and without learning

disabilities (Bear et al., 1993; Juvonen & Bear, 1992; Vaughn & Haager,

1994; Vaughn et al., 1993). However, not all reports are so positive. For

example, in one study, only 26% of elementary school students with learning

disabilities had reciprocal friendships in the fall, compared to 71% of non-

disabled low achievers and 63% of average/high-achieving students. Al-

though the percentage of students with learning disabilities with reciprocal

friendships more than doubled in the spring, these students were still less

likely to have a reciprocal friendship than the average/high-achievers (53

compared to 72%; Vaughn et al., 1996).

Another study suggests that friendships of elementary school students

with learning disabilities may actually deteriorate over the school year

(Tur-Kaspa et al., 1999). Compared to classmates, more students with

learning disabilities had no reciprocal friends at the beginning of the school

year (31% of students with learning disabilities compared to 20% of non-

disabled students). By spring, this difference had only increased; the propor-

tion of children with learning disabilities who had no reciprocal friendships

rose to 39%, while the number of such nondisabled children decreased to

17%. Even more troubling, by the end of the year, more children with

learning disabilities had developed a mutual animosity with a classmate.

When asked, ‘‘Which of the boys and girls in your class would you least like

to have as your friend,’’ 56% of children with learning disabilities named

someone who also named them, compared to 27% of the nondisabled

classmates.

b. Friendship quality. Overall, the results suggest that the majority of

children with learning disabilities have at least one reciprocal friend, at least
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by the end of the school year. But what is the nature of these friendships?

The quality of children’s friendships has been found to vary in such features

as closeness, security, and conflict (e.g., Bukowski et al., 1994; Parker &

Asher, 1993); not all friendships are characterized by high levels of intimacy

and support. An important issue, then, is whether the quality of friendships

experienced by students with learning disabilities is similar to that experi-

enced by other children.

The few studies on this topic suggest that these students may, in fact,

experience friendships of lower quality. For example, Vaughn et al. (2001)

reported that elementary school children with learning disabilities perceived

somewhat lower quality friendships than nondisabled children, and while the

quality of the friendships of the nondisabled children increased through high

school, that of children with learning disabilities did not. Specifically, stu-

dents without learning disabilities perceived higher levels of intimacy and

support for self-esteem in their friendships than did the students with learn-

ing disabilities (Vaughn & Elbaum, 1999). In another study, students with

learning disabilities indicated having fewer friends from whom they would

seek support if dealing with a stressful event (Geisthardt & Munsch, 1996).

Further, in comparison to the perceptions of nondisabled students about

their friendships, students with learning disabilities indicated that they felt

less validated by their friends and that their friendships were more fraught

with conflict (Wiener, 2002).

To obtain more information about the friendships of children with learn-

ing disabilities, Wiener and Sunohara (1998) interviewed the parents of

children who were receiving services from a mental health center. According

to the parents’ reports, almost half of the children had relationships that

were unstable and characterized by little companionship and sharing. As the

authors point out, this was not a representative sample of children with

learning disabilities, but the study confirms other findings that ‘‘having a

friend’’ does not necessarily provide children with learning disabilities with

unequivocal acceptance and support.

2. Social Networks

In classrooms, children commonly interact more frequently with some class-

mates than with others. These classroom social groups are identified by

research on children’s social networks. In this methodology, students are

asked, ‘‘Are there some kids in your classroom who hang around together a

lot? Who are they?’’ By examining the groups identified by the students, one

can get a sense not only whether students with learning disabilities belong to

a group, but if they do, the characteristics of their groups’ members.

The social networks in 59 classrooms were examined by Pearl et al. (1998).

Each classroom had at least two students with mild disabilities who were in

the classroom for the majority of the school day. The group of students with
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mild disabilities consisted primarily of children with learning disabilities.

According to the students’ reports, the majority of the students with mild

disabilities were part of a group. Nevertheless, compared to the nondisabled

peers, more of them were not; 19% of the children with mild disabilities were

not named as belonging to a group, compared to 7% of the nondisabled

children. Further analyses examined the types of groups that included

students with mild disabilities. Were they in groups with classmates average

in prosocial behavior and misconduct? Or were they in groups consisting of

children high in prosocial characteristics, or that were characterized by

misconduct?

To address these questions, groups were identified in which the mean score

of the nondisabled students in the group was at or above the 80th percentile

in peer-assessed prosocial behavior or misconduct. Findings indicated that

49% of the children with mild disabilities were in groups that were about

average in prosocial and problem behavior. But, disturbingly, students with

mild disabilities were underrepresented in the high prosocial groups (which

contained 11% of the students with mild disabilities) and overrepresented in

the groups high in problem behavior (which contained 21% of the children

with mild disabilities). An analysis that assessed the percentage of group

members who had learning disabilities found the largest proportions to be in

groups highest in problem behavior (Farmer et al., 1999).

To get an idea of the role the students with mild disabilities played in the

problem groups, the number of times the children with mild disabilities were

named to the group was examined. The assumption was that if many

classmates named them as members of the group, then they were salient,

central group members. If fewer classmates mentioned them, then they were

probably more secondary or marginal members. When looking at the pos-

ition of students with mild disabilities in all the groups high in problem

behavior, the students with mild disabilities tended to have lower centrality

scores than the general education students, but the difference was not quite

significant. However, when looking just at the groups that were most prom-

inent in the classroom, that most of the students mentioned, the difference

was significant. Hence, it appears that most children with learning disabil-

ities play a secondary or marginal role in these groups rather than being their

groups’ ‘‘ringleaders’’ (Farmer et al., 1999).

In summary, a disproportionate number of children with mild disabilities

were not a part of a classroom group, and of those who were, a dispropor-

tionate number were in groups high in problem behaviors. Similar results

were found in a study in which middle school students with learning disabil-

ities reported higher levels of involvement with peers engaged in negative

behaviors than were reported by nondisabled students (Fleming et al., 2002).

Ironically, these findings suggest that for some students with learning dis-

abilities, making connections with peers may not necessarily be the positive
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development that it is often assumed to be. That is, the peers with whom they

interact may not be likely to promote positive, prosocial behavior and, of

even more concern, may actually encourage misconduct. Adding weight to

this concern, compared to nondisabled students, junior high school students

with learning disabilities reported more willingness to acquiesce to the urging

of peers to join them in misconduct (Bryan et al., 1989, 1982). Nevertheless, it

is important not to overstate these findings, given that the majority of

children with mild disabilities were not in high-problem groups, and the

majority of children in high-problem groups did not have mild disabilities.

III. WHAT FACTORS MIGHT BE LINKED TO THE
PEER RELATIONSHIPS OF STUDENTS WITH
LEARNING DISABILITIES?

Regardless of the measures used to assess peer relationships, there is remark-

able consistency in the research evidence that students with learning disabil-

ities are vulnerable to social difficulties. Yet the mystery of what child and

contextual factors are linked to these often problematic relationships

remains largely unsolved, and we know even less about why some students

with learning disabilities are skilled at forming positive peer relationships.

As suggested in the introduction of this chapter, a variety of factors may be

contributors to children’s social difficulties or successes. Surprisingly, there

has been relatively little research that has investigated what factors are

actually correlates of sociometric, friendship, or social network status in

students with learning disabilities. Nevertheless, using developmental re-

search models, many studies have examined whether students with learning

disabilities differ from their peers on various characteristics that have been

hypothesized to contribute to the quality of social relationships.

These group comparison studies are valuable for providing insights into

possible causes of social relationship problems, but they, and, in fact, the

studies that actually identify specific correlates of social relationship indices

as well, often present the classic chicken-and-egg question. Namely, it is

often impossible to determine whether these factors are the cause of the

children’s social problems or the result of them. For instance, feelings of

inadequacy might make children act passively or withdraw from social

interaction, and thus might contribute to their being overlooked by class-

mates. On the other hand, one can easily imagine that being overlooked by

classmates would cause a child to develop feelings of inadequacy. Most

likely, both of these possibilities are true to some degree.

Keeping in mind the difficulty of establishing cause vs. effect, the next

sections examine factors that may relate to the peer relationships of students
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with learning disabilities. First, we consider whether children with specific

attributes—for instance, who are male vs female or who have certain types

of disability—might be more or less vulnerable to problems. Because indi-

viduals’ interpretation of the meaning of a social interaction can affect their

behavior, in the second section we examine whether children with learning

disabilities differ from others in the way they process social information.

Research on self-perceptions that may contribute to (or result from) peer

difficulties is described in the third section. Since classroom conduct can

provoke either the admiration or the ire of classmates, the fourth section

examines whether the behavior of children with learning disabilities differ-

entiates them from their peers. Fifth, emotional concomitants—loneliness

and depression, for example—are examined. Finally, contextual variables

that may relate to the degree of acceptance of children with learning disabil-

ities are considered.

A. Characteristics of Students with Learning Disabilities

Several studies have found gender to be related to the sociometric status of

children with learning disabilities. Girls appear to be at particular risk for

low status (e.g., Conderman, 1995, Juvonen & Bear, 1992; LaGreca & Stone,

1990; Stiliadis & Wiener, 1989; Stone & LaGreca, 1990). However, studies

using friendship measures found that boys with learning disabilities had

fewer reciprocal friendships (Wiener, 2002) and friendships of lower quality

(Tur-Kaspa et al., 1999) than did nondisabled children or girls with learning

disabilities. Gender did not affect the likelihood that children with learning

disabilities were members of classroom social groups (Pearl et al., 1998).

Other studies have found influences of race, and even interactions between

race and gender, on children’s sociometric status. For example, one study

found greater rejection for European American but not for African Ameri-

can girls with learning disabilities (Kistner & Gatlin, 1989a). Two other

studies also suggest that African American children with learning disabilities

may experience higher sociometric status than European American children

(Bryan, 1974; Gresham & Reschly, 1987). However, because the ethnicity of

the children doing the sociometric ratings was not reported, the interpret-

ation of this pattern of findings is somewhat equivocal. It could mean that

African American children are more accepting of differences (or at least

of the kind of differences found in children with learning disabilities) or it

could reflect different expectations for children of varying backgrounds.

More research on ethnicity differences is needed to clarify the role cultural

values may play in the degree to which a learning disability affects social

relationships.

The severity of a learning disability may also be related to peer acceptance.

In a study conducted in a camp for children with learning disabilities,

4. Peer Relationships and LD 141



children who had discrepancies of more than 2 years between their age and

achievement level received more negative and fewer positive nominations

from other campers than did those with lesser discrepancies (Wiener, 1980).

Comorbidity with attention deficit–hyperactivity disorder (ADHD) may

also increase the likelihood of social problems (e.g., Flicek & Landau,

1985; Wiener, 2002). On the other hand, having valued attributes like

being athletic or good-looking seems to bolster the sociometric status of

students with learning disabilities (e.g., Conderman, 1995; Siperstein &

Goding, 1983; Siperstein et al., 1978).

Whether specific types of learning disabilities are more likely to lead to the

development of social problems has been the focus of some research. One

study suggests that boys with stronger oral language skills may not receive

the same degree of rejection as other boys with learning disabilities. Boys

who performed better on the verbal than on the performance scales of the

Wechsler Intelligence Scale for Children–Revised (WISC–R), while con-

sidered less likeable by peers than were nondisabled boys, nevertheless did

not receive the degree of rejection indicated for the boys who had higher

performance than verbal scores or boys who performed equally on the two

scales (Landau et al., 1987). The role played by language disabilities in peer

rejection is confirmed by research on students identified as having specific

language impairments despite typical cognitive development, a population

whose diagnostic criteria overlap a great deal with those of learning disabil-

ity samples. Children with oral language disabilities were viewed as less

desirable playmates than typical children even on the preschool level (e.g.,

Gertner et al., 1994; Rice, 1993). Nevertheless, the finding that peer prefer-

ence in an elementary school sample of students with learning disabilities

was negatively correlated with reading subtest scores (Wiener et al., 1990)

indicates that research is still needed to clarify how different types of learn-

ing disabilities affect social functioning (e.g., Rourke & Fuerst, 1996).

B. Social Information Processing of Students with Learning
Disabilities

Processing social information is a complex task. One prominent model of

this process posits that children approach any social situation with a data-

base of memories of past social experiences, as well as acquired social rules

and schemas, and then receive a particular set of social cues as input that

they process through a number of steps (Crick & Dodge, 1994). Children’s

behavioral responses (Step 6) are an outcome of the ways in which these cues

are processed through the first five steps: (1) encoding, through attending

to and perceiving social cues; (2) representing and interpreting the cues;

(3) selecting a goal; (4) retrieving possible responses from long-term

memory; and (5) evaluating and choosing a response. Feedback loops
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connect all previous steps, filtered through the database of stored social

experiences and knowledge. Using this model as an organizational device,

we describe here research on the social information processing skills of

students with learning disabilities.

1. Steps 1 and 2: Social Perception and Interpretation

Given that early characterizations of learning disabilities focused on prob-

lems in perceptual processing, it is no surprise that one of the first and most

common hypotheses for these students’ negative peer relations points to

difficulties or differences in the perception and interpretation of interper-

sonal cues. In fact, across an age range from elementary school through

college, and using a variety of social perception measures, many studies have

confirmed that, compared to nondisabled peers, students with learning

disabilities are less skillful in interpreting social displays (see Tur-Kaspa,

2002a, for a review). A recent meta-analysis found that interpretation of

nonverbal behavior was less accurate in 80% of students with learning

disabilities (Kavale & Forness, 1996).

For example, in a study that looked at students’ skill in detecting emotion

communicated through facial expressions, gestures, and posture, students

with learning disabilities were found to be less proficient than nondisabled

students in identifying feelings conveyed in all of three of these domains

(Nabuzoka & Smith, 1995). Certain emotions were easier to detect than

others; even the youngest students with learning disabilities had little trouble

detecting happiness. For most other emotions, older children with learning

disabilities (approximately 11 years old) were more accurate than younger

children with learning disabilities (approximately 61⁄2 old), suggesting that

the social perception skills of children with learning disabilities may improve

with age.

Several studies have found that disregarding their own perspective when

making an inference about another person’s experience may be more diffi-

cult for students with learning disabilities (e.g., Kravetz et al., 1999; Wong &

Wong, 1980). Examples of how inadequate perspective-taking may lead to

less skilled social behavior can be found in several studies which required for

competent performance an understanding of another person’s viewpoint. In

one study, although students with learning disabilities recognized deceptive

statements as being untrue, they were not able to detect that the speaker was

deliberately lying (Pearl et al., 1991). In another, students with learning

disabilities were less likely than peers to be tactful when role-playing how

they would give disappointing news to another child (Pearl et al., 1985).

Similarly, students with learning disabilities have been found to be less likely

to accommodate the feelings and thoughts of others on tasks in which they

attempted to persuade listeners to change their opinions (Bryan et al., 1981a;

Donahue, 1981).
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2. Step 3: Goal Selection

One potential explanation for the social difficulties of students with learning

disabilities is that these emerge because the children are simply less inter-

ested in developing relationships with their peers. This, however, does not

appear to be the case. In studies that measured amount of peer interaction,

students with learning disabilities often did not differ from other children;

in studies that assessed willingness to join in activities with peers, they

reported being at least as willing as other students to participate

(Pearl, 1992).

Nevertheless, the specific objectives the children have for their interaction

with peers may differ from those of nondisabled students. Two studies that

presented boys with hypothetical situations involving the establishment or

maintenance of peer relationships found that the goals of boys with learning

disabilities may, in fact, differ from those of other boys. One study found

that, in response to conflict, nondisabled boys were more likely to have the

goal of compromise, while the boys with learning disabilities were more

likely to have as their goal accommodation, avoidance, or following rules

(Carlson, 1987). In the second study, boys’ goals in different situations were

scored according to their degree of sophistication and specificity (Oliva &

LaGreca, 1988). For instance, on the first day at a new school, joining other

children at recess for the purpose of making friends was considered a more

sophisticated and specific response than joining them because others did or

because it was boring to stay inside. Analyses indicated that although the

boys with learning disabilities indicated they would be as friendly as non-

disabled boys, the goals of boys with learning disabilities were less specific

and sophisticated. Thus, these two studies suggest that, although likely to be

equally interested in peers, the goals of boys with learning disabilities may

differ from those of nondisabled boys in both their aims and specificity. To

our knowledge, the social goals of girls with learning disabilities have not

been studied.

3. Steps 4 and 5: Retrieval and Selection of Responses

How students generate and select responses to social dilemmas has also been

examined. For example, when asked about how a child might join in an

activity with others or resolve a situation involving conflict, students with

learning disabilities have been found to generate fewer alternative responses

(Carlson, 1987; Hartas & Donahue, 1997; Toro et al., 1990; Tur-Kaspa &

Bryan, 1994) and to prefer less competent strategies (Bryan et al., 1981;

Carlson, 1987; Tur-Kaspa & Bryan, 1994) than their classmates. In addition,

even when students with learning disabilities choose to use the same strategy

as nondisabled students, they may use it less skillfully (Stone & La Greca,

1984; Tur-Kaspa & Bryan, 1994).
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4. Comprehensive Assessment of Social Information Processing

Most studies have looked at isolated components of information processing.

However, one study conducted a comprehensive assessment of all the steps

in an earlier version (Dodge, 1986) of the Crick and Dodge (1994) model

with one sample of participants. The findings indicated that students with

learning disabilities were less skillful than average-achieving students on all

social information-processing steps. Further, these students were less skillful

than low-achieving classmates (who had not been identified as having learn-

ing disabilities) on two of the steps, encoding social information and choos-

ing a response (Tur-Kaspa and Bryan, 1994).

5. Social Database

Overall, then, the research indicates that for many students with learning

disabilities, processing social information (or processing it in conventional

ways) may pose a challenge. As the Crick and Dodge (1994) model suggests,

their interpretations may also be influenced by the fact that every step of

the processing of social information is filtered through the lens of their

own social memories and knowledge. Although a number of studies have

not found students with learning disabilities to differ from others in their

social knowledge (Bryan & Sonnefeld, 1981; Bursuck, 1983; McLeod et al.,

1994; Stone & La Greca, 1984), there is evidence that, for certain situations

at least, their expectations may differ. For instance, adolescents with learn-

ing disabilities were less likely than others to expect that teens would use

persuasive ploys if they were trying to influence a peer to join in misconduct,

a finding that may, in part, reflect deficiencies in perspective-taking (Pearl &

Bryan, 1992; Pearl et al., 1990). Students with learning disabilities were

also less likely than others to expect that a teenager caught in misconduct

by authorities would accept the consequences, while being more likely

than others to think the teenager would try to escape (Pearl & Bryan,

1994). In cases where students with learning disabilities lack social

knowledge shared by others, it may well put them at a disadvantage; they

may be less equipped to anticipate and deal with these situations if they

actually occur.

Children’s own particular history with their peers also contributes to their

view of appropriate behavior. For instance, while considering responding

in a particular way in a particular situation (e.g., entering a peer group,

dealing with a conflict), a child evaluates his or her own self-efficacy in

successfully enacting this verbal bid, based on previous peer experiences as

well as knowledge of appropriate social schemas. Thus, one’s own social

experiences, as well as more general social knowledge, make up the social

database. This database, then, is both an influence on and an outcome

of social behavior.
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In the next section, the self-perceptions of students with learning disabil-

ities about their social status and skills are examined to evaluate whether

these may shed some light on the quality of their peer interactions and

relationships. In particular, findings that students with learning disabilities

are aware of their lower social status may help to explain the apparent

‘‘disconnect’’ between some children’s social knowledge and actual social

behavior. For example, some children with learning disabilities may know

what behaviors are appropriate for a typical peer to use in a particular

situation, but may believe that their marginal social status calls for different

social strategies in order to be accepted (e.g., giving in to a peer’s request

rather than being assertive).

C. Self-Perceptions of Students with Learning Disabilities

1. Self-Assessments of Social Competence

How do students with learning disabilities view themselves and their experi-

ences in the social domain? Several studies have found that compared to

nondisabled students, they gave lower ratings to their own social competence

and behavior (e.g., Bear et al., 1991; Dalley et al., 1992; Montgomery, 1994;

Raviv & Stone, 1991), level of peer acceptance (Halmhuber & Paris, 1993;

Harter et al., 1998; Kistner & Osborne, 1987; Smith & Nagle, 1995), and

chance of future social success (Sobol et al., 1983).

In contrast, other studies have not found differences in nonacademic

self-perceptions (e.g., Vaughn et al., 1990; Vaughn et al., 1992, 1996),

perhaps because having a few close friends mitigates any negative self-

perceptions that result from lower levels of peer acceptance in general

(Bear et al., 1993). Students’ social self-perceptions may, in part, depend as

well on the specific type of behavior being assessed; self-assessments in one

study were lower for cooperation, but not for assertion, responsibility, or

self-control (Haager & Vaughn, 1995). Findings that lower social

self-perceptions are not consistently found may also reflect the heterogeneity

of these children’s social adjustment. Consistent with this possibility, one

study found that self-perceptions of social acceptance and feelings of self-

worth in fifth grade boys were negatively correlated with the number of

negative sociometric nominations they received (Bear et al., 1993). This

relationship was not found among third graders, however, suggesting that

as children with learning disabilities get older, they may become more

sensitive to and/or accord more importance to their relationships with peers.

Another study addressing this heterogeneity also found that students with

mild disabilities vary in their self-perceptions. This study identified groups

of students with mild disabilities (mainly, learning disabilities) who had

different configurations of characteristics, based on a teacher questionnaire,
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and then compared the groups’ self-perceptions (Farmer et al., 1999).

A number of differences were found, but differences between two configur-

ations that consisted of boys rated by teachers above average in aggression

illustrate why self-perceptions may be important to consider. One group was

also rated as above average in popularity, sports ability, and looks; these

boys had higher self-perceptions of both their level of aggression and their

level of popularity than did most other groups of boys with mild disabilities.

The other group was also rated as above average in internalizing (that is, sad

and worried) and academics; these boys tended to underestimate their ag-

gression while overestimating their popularity and friendliness, compared to

the ratings given to them by teachers and peers. The differences in the self-

perceptions between these two groups suggest that efforts to improve social

behavior may need to attend closely to the particular self-perceptions that

students hold. In some cases, students may be unmotivated to change

negative behavior if they believe it to be working for them; in other cases,

students may even be unaware of or unwilling to admit their negative

behavior.

2. Self-Perceptions and Interactions with Peers

The influence of self-perceptions on children’s interactions with peers was

demonstrated in an interesting study by Settle and Milich (1999). The fourth

and fifth grade participants were first asked to rate different possible causes

of several examples of social rejection. Although both students with learning

disabilities and nondisabled students chose ‘‘misunderstanding’’ as being the

most likely reason, there was one telling difference. Students with learning

disabilities were not as able as others to dismiss these incidents as due to

something for which they were not responsible. While they did not directly

indicate that they would be the cause of a rejection, they were less likely than

nondisabled children to think that such rejections would be due to a trait of

the other child (e.g., meanness).

In the next part of the study, the students were introduced to a same-sex

child who had been trained to act unfriendly and unresponsive. Following

a 5-minute interaction, they were introduced to a second same-sex child

who, in contrast, had been trained to be friendly and moderately responsive.

Questionnaires given after each interaction asked the participants to rate

their own and the other child’s performance in the interaction (e.g., ‘‘How

much did he/she like you?’’ ‘‘How well do you think he/she got to know

you?’’).

Responses to the questionnaires indicated that the students with learning

disabilities viewed the unfriendly interaction more negatively and the

friendly interaction more positively than did nondisabled children. Looking

just at the question about how much the other child liked them, the girls with
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learning disabilities felt less well-liked than nondisabled girls after the inter-

action with the unfriendly child and, compared to nondisabled children,

both boys and girls with learning disabilities felt more liked after the inter-

action with the friendly child. Consistent with these findings, observers

rating the interactions found the students with learning disabilities to be

less positive than nondisabled students when they were with the unfriendly

child, but more friendly than nondisabled students when they were with the

friendly child.

These findings, then, indicated that compared to nondisabled children,

‘‘children with learning disabilities seemed more responsive to both social

rejection and subsequent acceptance’’ (p. 208). The implication is that these

students may be likely to withdraw prematurely from interactions with peers

who are perceived to be less than friendly, while being especially welcoming

of seemingly friendly overtures from others.

D. Behavior of Children with Learning Disabilities

1. Classroom Behavior

Because the classroom is the arena in which peer relationship problems

usually first emerge, researchers have examined classroom behavior in stu-

dents with learning disabilities to see whether it differs from that of class-

mates. The results of a meta-analysis combining the results of 25 studies of

classroom conduct found that, according to both observations and teacher

reports, students with learning disabilities showed deficits in a number of

behaviors. Compared to nondisabled students, the students with learning

disabilities were more off-task, less on-task, more distractible, more shy and

withdrawn, and exhibited more conduct disorders (Bender & Smith, 1990).

Other studies indicate that teachers view students with learning disabilities as

possessing more negative and fewer adaptive social skills than nondisabled

classmates (e.g., Dalley et al., 1992; Halmhuber & Paris, 1993; Touliatos &

Lindholm, 1980; Tur-Kaspa, 2002b; Vallance et al., 1998). Although in

several studies these problems did not distinguish them from other low

achievers (Coleman et al., 1992; Haager & Vaughn, 1995; Tur-Kaspa &

Bryan, 1995; Vaughn et al., 1993), it appears that the behavior of many

students with learning disabilities does differ, in some respects, from that of

the majority of their classmates.

2. Use of Language in Social Contexts

Given the integration of social information processing and oral language

abilities needed for effective communication with peers, children’s know-

ledge of the use of language in social contexts—called ‘‘pragmatics’’—has

been a valuable research site. Methods for assessing peer communicative
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interactions can be organized along a continuum of ‘‘how natural/authentic

is the interaction?’’ These methods range from ‘‘scripted’’ tasks in which

children enact a discourse genre with a real peer, to role-playing tasks with

tight constraints on topic and no listener feedback (Donahue, 2002).

In general, the pattern of findings echoes the dilemmas that were raised

earlier in the chapter. In some contexts, students with learning disabilities

participate in peer discourse as if they are newcomers or immigrants to the

peer culture. These styles may be due not only to their social information

processing and language deficits, but also to the likelihood that they are

receiving quantitatively and qualitatively different data from peers for de-

riving social norms (Donahue, 1994). In other words, students who are

neglected or disliked by peers are likely to have fewer opportunities to

observe and model the conversational rules and scripts that other students

follow. In addition, peers may offer different kinds of feedback to the

conversational contributions of students with learning disabilities than to

those of typical classmates, e.g., showing less tolerance for topic changes or

efforts to tell a personal narrative. Other studies suggest that students with

learning disabilities communicate like imposters, that is, they are well aware

of the appropriate rules for peer discourse but are selecting compensatory

strategies that accommodate their self-perceptions as marginal members of

the peer group.

One example of the ‘‘newcomer’’ or ‘‘immigrant’’ communicative profile is

provided by studies of children’s ability to enter ongoing peer interactions.

In order to control for peer reputation and history, unacquainted pairs of

children are introduced and invited to play a game together. After about 10

minutes, a target child (also unacquainted) is brought into the room. Craig

and Washington (1993) compared the peer access abilities of 7-year-old

children with specific language impairments with two comparison groups

with typical language development: younger children matched on expressive

language ability and age-matched children. Startling group differences were

found. All of the typical children gained peer access quickly and easily. Most

of the children with language disabilities were never successful in joining the

interactions; a few gained access using only nonverbal means (i.e., without

speaking). In a replication of this study with older children (between 8 and

12 years old), Brinton et al. (1997) showed that even the children with

language disabilities who managed to gain peer access were not equal

partners in the subsequent discourse.

Studies using group decision-making tasks illustrate the ‘‘imposter’’ style

of communicating, in which students’ primary goals are camouflaging their

social–cognitive and communication limitations while appearing to be equal

partners in the discourse. Triads of children were asked to reach a consensus

on the ranking of possible gifts or snacks (Brinton et al., 1998; Bryan et al.,

1981a; Donahue & Prescott, 1988; Fujiki et al., 1997). In general, students
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with language or learning disabilities talked as much as their partners, and

were more eager to agree with their classmates’ opinions and to respond to

requests for information. However, they avoided those strategies that may

have demanded linguistic fluency or conflict-resolution skills. For example,

they were less likely to disagree, to attempt to negate their partners’ opin-

ions, to bid for the conversational floor, to make comments that kept the

group on task (Bryan et al., 1981), or to use sophisticated persuasive tactics

(Brinton et al., 1998). Not surprisingly, students with language or learning

disabilities had less impact on their groups’ final decisions. Interestingly, this

strategically passive conversational style was found even in young poor

readers who had not yet been identified as having reading disabilities (Dona-

hue & Prescott, 1988).

What happens when students with language-learning disabilities are given

a script that compels them to take an unaccustomed social role, such as the

dominant conversational partner? When students with learning disabilities

(grades 2 and 4) played the role of a ‘‘talk show host’’ interviewing nondis-

abled classmates, they had difficulty maintaining the flow of the dialogue. In

particular, they asked fewer open-ended questions and their ‘‘guests’’ pro-

duced fewer elaborated responses (Bryan et al., 1981b). In a second study

with a brief modeling intervention, boys with learning disabilities were

induced to increase their use of open-ended questions and topic-extending

comments to the level of their nondisabled comparison group (Donahue &

Bryan, 1983). However, these changes in conversational behavior actually

led to fewer elaborated responses and more requests for clarification from

the classmates being interviewed. Even more unexpectedly, boys with learn-

ing disabilities who had changed their conversation style showed greater

awareness of their own communication skills and of the verbal and non-

verbal responses of their peer interviewees than did the comparison group.

These findings suggest that the boys recognized the social ‘‘cost’’ of changing

one’s interactional style, illustrating that even subtle conversational norms

are enacted in delicately balanced social relationships.

3. Behavior and Peer Relations

Do these differences in social behavior affect the peer status of students with

learning disabilities? The few studies that actually test the correlations

among these measures illustrate the challenge of understanding the complex

factors underlying peer acceptance. It should be noted, too, that most of

these studies measured teachers’, parents’, or peers’ perceptions of the

children’s behavior rather than directly observing the children’s conduct.

Students whose teachers detected fewer behaviors presumed to be caused

by social perception deficits (Stiliadis & Wiener, 1989) and who had higher

rates of positive interactions with peers (Coleman & Minnett, 1992) were

found to have higher sociometric status. According to parent and teacher
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reports, rejected students with learning disabilities had lower social compe-

tence and more behavior problems than did accepted students with learning

disabilities (Sater & French, 1989), while teacher ratings of inattention/

overactivity and aggression were associated with negative sociometric nom-

inations (Kistner & Gatlin, 1989b).

Students rated by peers as higher in aggression and withdrawal received

both more negative nominations and fewer positive nominations than stu-

dents who received lower ratings; peer ratings of dependence, unassertive-

ness, and passivity were positively related to the number of negative

nominations received (Kistner & Gatlin, 1989b). Similarly, peer preference

(liked-most minus liked-least nominations) correlated negatively with peer

nominations for the descriptors of disruptive, dependent, and fights, and

correlated positively with nominations for being cooperative (Wiener et al.,

1990). Popular adolescents with learning disabilities were considered by

peers to be independent and withdrawn (Perlmutter et al., 1983).

Not surprisingly, these findings seem to indicate that perceived negative

behaviors are related to lower status, but data on classroom social networks

suggest that the role played by negative behaviors may, in fact, be more

complex. Although girls with learning disabilities were more likely to be a

member of a classroom group and less likely to be isolated if they were

considered by peers to be leaders and prosocial (that is, ‘‘studious’’ and

‘‘cooperative’’), boys with learning disabilities were more apt to be in groups

if they were thought to be leaders, athletic, and antisocial (composed of

nominations for ‘‘disruptive,’’ ‘‘starts fights, and ‘‘gets in trouble’’; Pearl et

al., 1998). This last finding suggests the troubling possibility that being

perceived to be antisocial may be, in some respects, an asset for boys wishing

to be part of the social world of their peers. Recall the two groups of

aggressive boys with mild disabilities described in an earlier section of this

chapter. One of these groups had been described by teachers as high in

aggression, popularity, sports ability, and looks (and consisted of approxi-

mately 14% of the boys with mild disabilities). These boys, in particular,

seemed to receive peer support for their behavior: they were nominated as

‘‘cool’’ by 20% of their classmates. The aggressiveness of this group of boys,

then, did not keep them from receiving the esteem of their peers. As men-

tioned earlier, not only were these students aware of their aggressiveness,

they also perceived themselves to be popular. Boys with this configuration

of characteristics, then, may have little incentive for changing their aggres-

sive behavior.

However, not all boys with mild disabilities who were perceived to be

aggressive were considered cool and, as mentioned earlier, in some studies,

being viewed as aggressive was related to lower sociometric status in students

with learning disabilities. The secondary role that children with mild disabil-

ities appear to play in aggressive groups (Farmer et al., 1999) also indicates
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that for some boys, aggressiveness may be the result of, not a reason for,

association with aggressive classmates. In other words, similarities among

children who affiliate with each other can result from socialization by fellow

group members as well as an attraction to others with similar characteristics

(e.g., Farmer et al., 1996).

Although aggressive behavior is typical of only a small group of socially

‘‘successful’’ boys with learning disabilities, the type of peer support that

appears to sustain or promote this type of negative behavior may operate

similarly with other behaviors. For instance, consider the lack of assertive-

ness shown by many students with learning disabilities. It might be the case

that inducing these students to be as assertive as nondisabled classmates will

improve their level of acceptance. On the other hand, making these students

more assertive might not improve their social lot if deferential behavior is

considered by peers to be appropriate for these children; assertive responses

by students with learning disabilities may not be particularly well-received.

Or, as in the findings regarding aggressive boys, assertive behavior may be

considered differently, depending on the children’s other characteristics.

That is, assertive behavior may be welcomed from some students with

learning disabilities but not from others.

Research efforts need to continue to confront the complexity of the class-

room social systems in which behaviors are embedded. That is, in addition to

identifying behavioral differences between children with and without learn-

ing disabilities, and behavioral correlates of peer acceptance in the general

population of students with learning disabilities, it will be important to look

more closely at the processes by which the responses of peers serve to

promote or maintain behaviors—both negative and positive—of students

with learning disabilities with different configurations of characteristics.

E. Emotional Concomitants of Learning Disabilities

Perhaps because of their experiences of unsatisfying and unstable peer

relationships, students with learning disabilities appear to be at some risk

for developing emotional problems. For example, students with learning

disabilities—even those attending college (Hoy et al., 1997; Reiff et al.,

2001)—have been found to have higher levels of anxiety or stress (Fisher

et al., 1996; Margalit & Shulman, 1986; Margalit & Zak, 1984). Loneliness

is also sometimes experienced by children with learning disabilities (e.g.,

Margalit & Ben-Dov, 1992, reported in Margalit & Levin-Alyagon, 1994;

Pavri & Monda-Amaya, 2000; Sabornie, 1994; Tur-Kaspa et al., 1998;

Tur-Kaspa et al., 1999), as is depression (e.g., Stanley et al., 1997). One

study found that, among elementary school students with learning disabil-

ities, loneliness was related to perceptions of friendship quality. Addition-

ally, loneliness at the beginning of the school year was related to the
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children’s number of reciprocal rejections, while at the end, loneliness was

related to the number of reciprocal friendships (Tur-Kaspa et al., 1999). In

students with learning disabilities in early to mid-adolescence, loneliness was

found to be related to peer acceptance, peer rejection, and number of

reciprocal friendships (Tur-Kaspa et al., 1999). In students with learning

disabilities in early to mid-adolescence, loneliness was found to be related

to peer acceptance, peer rejection, and number of reciprocal friendships

(Tur-Kaspa, 2002b).

The prevalence of serious depression in elementary school students with

learning disabilities has been estimated to range from 14 to more than 35%
(Stevenson & Romney, 1984; Wright-Strawderman & Watson, 1992). Ele-

vated rates have also been found in adolescents with learning disabilities

(Dalley et al., 1992; Maag & Behrens, 1989), with approximately 32% of the

participants in one study indicating moderate to severe symptoms of depres-

sion. Guidance counselors in this study believed that 43% actually had levels

of depression within the clinically significant range (Howard & Tryon, 2002).

Students with negative perceptions of their social acceptance were found in

one study to be particularly vulnerable to depression (Heath & Wiener,

1996). Even more alarming is the evidence that a disproportionate number

of students who committed suicide have been reported to have had learning

disabilities (e.g., Huntington & Bender, 1993). Clearly, the frequent co-

occurrence of learning disabilities and serious psychological problems re-

quires more attention (Rock et al., 1997; San Miguel et al., 1996).

One study suggests that the affect or mood states of students with learning

disabilities can, in turn, influence their social information processing (Bryan

et al., 1998). Positive affect was induced by, for one minute, having students

either close their eyes and recall the happiest time of their lives or listen to

‘‘happy’’ music. Students were then given a social problem-solving task (i.e.,

how to join an ongoing game). Compared to students in a neutral condition,

who had simply closed their eyes for one minute and counted, those who had

thought of a happy memory generated more solutions, while those who had

listened to happy music interpreted the situation as more positive but made

more embellishments in their descriptions of it. These findings were the same

for children with and without learning disabilities. Thus, although the music

condition was not entirely beneficial, the positive affect conditions did

produce some improvements in information-processing. This suggests that

the lack of positive feelings or moods experienced by some students with

learning disabilities may contribute to their social difficulties.

F. Contextual Influences

The ‘‘playing field’’ of the classroom is not necessarily an even one; the social

lot of students with learning disabilities is a function not only of their own
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social skills and behavior, but also of the tolerance and understanding of

classmates. Therefore, it seems reasonable to assume that in settings that

minimize or counteract possible negative biases, students with learning

disabilities will have less difficulty with their peers.

In recent years, inclusion has been advocated as a means of promoting

better social acceptance. It has been hypothesized that if students with

learning disabilities receive special education services while being full-time

members of the general education classroom, their social acceptance and

functioning will improve. This assumption stems, in part, from a belief that

having a different classroom assignment or frequently leaving the classroom

for special services stigmatizes students, leading to lower regard by their

classmates. Additionally, it has been argued that more consistent exposure

to typical students will provide students with learning disabilities with better

models for successful classroom behavior.

However, there is unfortunately little evidence that inclusive settings

will automatically result in the hoped-for positive outcomes (Sale & Carey,

1995; Vaughn et al., 1998, 1996). For example, although compared to

children with learning disabilities in inclusion programs, children in self-

contained special education placements reported more conflict in their

relationships and less companionship with their best school friends, com-

parisons of children in inclusion, in-class support, and resource room sup-

port placements revealed no differences in number of friends, friendship

quality, social skills, self-concept, loneliness, and depression. Thus, leaving

the classroom to attend a resource room for up to 90 minutes a day did not

influence children’s classroom social functioning (Wiener, 2002). Further,

a meta-analysis found no differences in the social and personal/emotional

self-concepts (or, for that matter, the general, academic, and physical self-

concepts) of students with learning disabilities included in general class-

rooms vs. those who attended resource rooms or who were in self-contained

classrooms (Elbaum, 2002).

What seems to be important is not simply whether a student is in an

inclusive classroom, but whether the particular setting provides the support

required for meeting the child’s social and academic needs. Social outcomes

appear to be better, for instance, when teachers have positive attitudes

toward their students with learning disabilities (Vaughn et al., 1993), have

special education certification (Madge et al., 1990), or have considerable

support in the classroom from special education teachers (e.g., Juvonen &

Bear, 1992; Vaughn et al., 1998).

Even more important, however, may be the degree to which a concerted

effort is made to promote positive interaction among classmates. Promising

methods for improving peer relationships include cooperative learning

groups (e.g., Anderson, 1985; Putnam et al., 1996), and peer tutoring, in

which the student with learning disabilities works with a partner as both the
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tutor and tutee (Fuchs et al., 2002). These, too, are not simple panaceas;

students with and without learning disabilities may first need instruction on

how to work with other children in groups (Bryan et al., 1982). In a study of

students’ science learning in inclusive classrooms, Palincsar et al., (2000)

discussed how students with learning disabilities were often marginalized by

peers during small-group work. Fortunately, teachers engaged in case-based

professional development conversations about these students’ negative

small-group experiences were found to change their thinking and practices

about selecting group members and preparing them to support each other, a

change accompanied by increased science learning for the students with

learning disabilities.

IV. FUTURE RESEARCH DIRECTIONS

As we described in this chapter, a disproportionate number of children with

learning disabilities experience problematic peer relationships, but, at the

same time, some children are as socially successful as their typical peers.

Although progress has been made in understanding why this may be the

case, many questions remain. For instance, how can we identify in early

childhood those students who may be most vulnerable to later peer relation-

ship problems? Children with oral language problems are rejected even as

preschoolers—are these the children most at risk? Identifying early precur-

sors of peer relationship problems might allow us to intervene in more

comprehensive ways and at a point before these problems take hold.

Further, surprisingly little research has directly addressed the question of

what concurrent factors relate to obtaining positive regard from classmates.

The answers are not likely to be simple. For instance, we know that having

desirable characteristics may relate to the acceptance of children with learn-

ing disabilities, but also that for boys, being aggressive is associated with

being included in a classroom group. These findings raise a series of issues,

some of which have been mentioned earlier in the chapter. What is the

relative importance of different attributes, skills, and behaviors? Do

these differ for different relationship measures? Does their significance to

peers differ depending on the configuration of characteristics possessed by

particular children with learning disabilities? How does the behavior of peers

foster or discourage the development of skills and behaviors that influence

these children’s attractiveness as companions? And how do gender and

culture impact these issues?

Widening the lens beyond the peer setting would provide a deeper under-

standing of the contributions of others in the child’s life. What role do

parents and teachers play in nurturing skills and behaviors that enhance

the children’s social acceptance? What role do they play in structuring
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situations that support positive relationships? When do teachers’ attitudes

and behaviors toward their students with disabilities influence the reactions

of other children? What specific classroom practices offer the best chance at

encouraging good relationships among all class members? How can mutual

interests and hobbies be recruited to create opportunities for students to

participate fully in peer groups? The impact of promising school-wide pro-

grams that view fostering positive peer relationships as essential for promot-

ing motivation and achievement (e.g., the Child Development Project;

Solomon et al., 1996) also needs study. Moreover, we need to know whether

relationships with children outside school settings—for example, with neigh-

borhood playmates, with cousins, at Scouts, at church—can buffer some of

the effects of social difficulties in school.

Many of these findings raise fundamental questions about the scope and

methods of intervention models. For example, do intervention goals of en-

hancing group acceptance have a bigger ‘‘pay-off’’ than helping children

develop a few good friends? Are relationships with other children with learn-

ing disabilities any less beneficial than those with nondisabled children? As we

have noted, some children with learning disabilities associate with classmates

who exhibit less than desirable behavior, and sometimes their friendships do

not provide them with much validation and support. In such cases, could

encouraging these relationships cause more harm than good? And, most

importantly, how do we know when social discomfort turns into something

more dangerous that requires immediate attention, like a risk for suicide?

After 30 years of research, educators and parents of students with learning

disabilities are now well aware of the critical importance of peer relation-

ships. However, the voices of students with learning disabilities remain

curiously absent in this body of research. How can we be alert to and

support the successful strategies that some students have constructed to

find their own social niches (e.g., Donahue et al., 1999)? For example,

some students with strong out-of-school interests and hobbies may focus

their social lives on others who share their enthusiasm. Our efforts to create

opportunities for students with learning disabilities to develop positive peer

relationships will be incomplete without a clear understanding of individual

students’ own social goals and beliefs.
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I. DEFINING AND UNDERSTANDING
SELF-REGULATION

Throughout history, the ability to control and regulate one’s behavior has

been considered desirable. The philosopher Aristotle, for example, praised

the virtues of self-awareness, and Benjamin Franklin was a staunch

proponent of self-regulation. Benjamin Franklin described a number of

self-regulation procedures he used in his quest for self-improvement (Zim-

merman & Schunk, 1989). At one time in his life, he defined 13 virtues, such

as temperance and order, that he wished to develop. He kept a record in

which he established goals to increase each virtue, monitored his successes

and failures, recorded daily results, and established new goals. The Scottish

poet Robert Burns considered prudent, cautious self-control to be the root

of wisdom, and William Penn, the founder of Pennsylvania, did not consider

a person fit for commanding others if they could not ‘‘command themselves’’

(cf. Harris et al., 2003).

Today, the area of self-regulation has become a major focus of research in

many areas of education and educational psychology, and an important
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construct in research and intervention in the areas of learning disability (LD)

and attention-deficit hyperactivity disorder (ADHD) (Graham et al., 1992;

Schunk & Zimmerman, 2003). While more basic research is still needed,

researchers have provided evidence that these students have difficulties with

or deficiencies in self-regulation processes (cf. Barkley, 1997; DuPaul

& Stoner, 1994; Harris, 1982, 1985, 1986a; Torgesen, 1977, 1980; Zivin,

1979). Both academic and social difficulties encountered by students with

LD may arise, in part, from problems in self-regulation of organized, stra-

tegic behaviors (Graham et al., 1992; Harris, 1982). Further, in the last

decade the conceptualization of ADHD as primarily difficulties with atten-

tion, impulsivity, and hyperactivity has been challenged; the current view

of ADHD is that this disorder is actually a broader syndrome of deficient

self-control (Barkley, 1997; Cutting & Denckla, 2003). Researchers in

ADHD have conceptualized self-control as having subdomains, including

cognitive control and social-emotional control, and have focused on deficits

in executive functions.

While students with LD and those with ADHD are a heterogeneous

group, difficulties in self-regulation appear common among students with

either disorder. Further, underachievement is common among students with

ADHD, with up to 80% of these students exhibiting academic achievement

problems and as many as 26% of students with ADHD also diagnosed as

having LD (Barkley, 1997; Cutting & Denckla, 2003; DuPaul & Stoner,

1994). Among those students challenged by either or both LD and ADHD,

difficulties are strongly evident with inhibition of behavior, delay of gratifi-

cation, persistence while engaged in activities requiring self-regulation, pro-

ducing the amount and quality of work they are capable of, maintaining on-

task behaviors, following through when given instructions, and planning

and directing goal-directed, future-oriented actions.

Given the recent emphasis on the role of self-regulation/self-control in

learning and development, and the recognition that students with LD and/or

ADHD commonly have deficits in self-regulation, it is not surprising that a

great deal of intervention research has been conducted. In fact, intervention

research in self-regulation has become evident not only in the areas of LD

and ADHD, but across many specialities in education and psychology.

Important summaries of this growing body of research are available in the

works of Boekaerts, Pintrich, and Zeidner (2000); Diaz and Berk (1992);

Schunk and Zimmerman (1994, 1998); Zimmerman and Schunk (1989); and

Zivin (1979).

In this chapter, we overview the theoretical bases for research in self-

regulation; common self-regulation strategies or processes; the effects of

self-regulation interventions on major dependent variables or outcomes;

factors that can influence the use and effectiveness of self-regulation

among learners, with an emphasis on self-efficacy; and the effects of com-
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bining explicit development of self-regulation abilities with strategies in-

struction. First, however, we turn to definitions of common terms in this

area, including self-regulation, self-regulated learning, metacognition, and

executive function.

A. Self-Regulation and Self-Regulated Learning

The relatively large number of researchers working in self-regulation across

a number of domains has resulted in a plethora of definitions for self-

regulation and self-regulated learning; a number of definitions can similarly

be found for metacognition and executive function. As research has pro-

gressed in these areas, definitions have evolved and been refined, and we

expect that this will continue to be the case. Further, there is some ambiguity

and overlap among these constructs and their definitions (Boekaerts et al.,

2000), which will also continue to be addressed as research and practice

evolve. Here, we present definitions currently offered by leading researchers

in these areas.

Self-regulation can be defined as the ‘‘process whereby students activate

and sustain cognitions, behaviors, and affects, which are systematically

oriented toward attainment of their goals’’ (Schunk & Zimmerman, 1994,

p. 309), and can be seen as referring to the ‘‘degree that individuals are

metacognitively, motivationally, and behaviorally active participants in their

own learning process’’ (Schunk & Zimmerman, 1994, p. 3). Self-regulated

learning, therefore, encompasses thoughts, feelings, and actions generated

by the student and then monitored and adapted by the student over time in

order to attain learning goals. Zimmerman (2000) argued that students

can self-regulate aspects of their own learning behaviors, environmental

conditions, and their cognitive and affective states, and has offered a

model of the cyclical phases of self-regulation which includes forethought,

performance, and self-reflection. He has identified different subprocesses of

self-regulation, such as task analysis, self-motivational beliefs, and self-con-

trol processes, that occur during these phases.

The construct, and thus the definition of, self-regulation is obviously

complex. Boekaerts et al. (2000) stated that self-regulation involves a

number of ‘‘integrated microprocesses, including goal-setting, strategic plan-

ning, use of effective strategies to organize, code, and store information,

monitoring and metacognition, action and volitional control, managing time

effectively, self-motivational beliefs (self-efficacy, outcome expectations,

intrinsic interest, and goal orientation, etc.), evaluation and self-reflection,

experiencing pride and satisfaction with one’s efforts, and establishing

a congenial environment’’ (p. 753). We will return to these behavioral,

affective, and cognitive components and processes of self-regulation as we

continue to discuss research in this area with students with LD and ADHD.
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B. Metacognition

Boekaerts et al. (2000) noted that the distinction between self-regulation and

metacognition is sometimes unclear in the literature and that there is little

consensus on the nature of the relationship between these two terms. Meta-

cognition is commonly agreed to encompass students’ awareness of the

skills, strategies, and resources needed to perform a task effectively, as well

as their knowledge of how to regulate their behavior in order to successfully

complete the task (cf. Boekaerts et al., 2000; Wong, 1982). Or, in somewhat

simpler terms, metacognition might be seen as students’ knowledge about

both learning and how to manage their own learning. Today, many research-

ers see self-regulation as the broader term, and define it as encompassing

metacognitive knowledge and skills (Boekaerts et al., 2000; Schunk &

Zimmerman, 1994, 1998). Self-regulation is seen as going beyond metacog-

nition because it incorporates affective/emotional, motivational, and

behavioral monitoring and self-control processes.

C. Executive Functioning

The last term to be defined here, executive functioning, has also been seen as

overlapping with the terms metacognition and self-regulation, making pre-

cise understanding and use of all these terms somewhat challenging. Cutting

and Denckla (2003) argued that the term executive functioning should not

be elevated to the position of a synonym for metacognition. The term execu-

tive function is somewhat more commonly used by cognitive neuropsycholo-

gists and cognitive psychologists, whereas the term self-regulation is more

commonly used by educational and educational psychology researchers.

Barkley (1997) defined executive function as ‘‘the self-directed mental

activities that occur during the delay in responding, that serve to modify

the eventual response to an event, and that function to improve the

long-term future consequences related to that event’’ (p. 56). He further

noted that the term executive function incorporates self-directed actions;

organization of behavior across time; the use of self-directed speech, rules, or

plans; deferred gratification; and goal-directed, future-oriented, purposive,

effortful, or intentional actions, concluding that ‘‘executive functions are

those types of actions we perform to ourselves and direct at ourselves so as

to accomplish self-control, goal-directed behavior, and the maximization of

future outcomes’’ (p. 57). The nuances in the definitions of the terms self-

regulation, metacognition, and executive function have much to do with the

fields of study from which they have arisen and the times at which these

definitions were developed. While the overlap among these terms and the

lack of clear distinctions in these constructs may be confusing at first, each

view has informed research on self-regulation or self-control. These terms
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are also related to the different theoretical perspectives of self-regulation,

which we turn to next.

II. THEORETICAL BASES FOR RESEARCH ON
SELF-REGULATION

While more theoretical perspectives on self-regulation exist, we briefly

describe four of the most relevant theories from which research on self-

regulation among students with LD or ADHD has evolved: operant theory,

information processing theory, social constructivist theory, and social cog-

nitive theory (Schunk & Zimmerman, 2003). More detailed discussion of

these theories and their contributions to self-regulation research, as well

as contributions from other perspectives, can be found in Schunk and

Zimmerman (1994, 1998, 2003) and in Boekaerts et al. (2000). Similar to

the overlaps and difficulties with clear distinctions noted in the terms previ-

ously defined, these theoretical perspectives also have areas of overlap;

further, each of these theories continues to evolve and develop. Thus, our

portrayal of these theories can be seen only as an overview; careful review of

each and its contribution to self-regulation research is recommended for

those interested in this area.

Operant Theory

Operant, or behavioral, theorists have traditionally explained human behav-

ior through environmental antecedents and consequences, with research

focusing primarily on readily observable and measurable overt behaviors.

Radical behaviorists have seen cognitions as having no place in the science of

behavior, while more moderate behaviorists do not deny the existence of the

mind, yet see cognitive components of behavior as either irrelevant or trivial

(Harris, 1982). As early as the 1970s, however, some proponents of behav-

ioral theory began expanding it to include a greater role for cognition.

Kanfer and Karoly (1972) wrote an early and extremely influential article

regarding self-regulation from a behavioral perspective, entitled, interest-

ingly, ‘‘Self-control: A behavioristic excursion into the lion’s den.’’ Just

two years later, Mahoney and Thoresen (1974) published an influential

book that reviewed behavioral and social learning perspectives on self-

regulation, entitled, Self-control: Power to the Person. These early and

important works are must reading for those who want to understand the

progression of research in self-regulation.

Schunk and Zimmerman (2003) explained that from an operant theory

perspective, a student decides what behaviors to regulate, establishes dis-

criminative stimuli for their occurrence, evaluates performance according to
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whether or not it meets standards, and administers reinforcement. Key self-

regulation processes studied by behavioral researchers include goal-setting,

self-instructions, self-monitoring (including both self-assessment and self-

recording), and self-reinforcement. These same processes, however, have

also been studied by researchers of other theoretical persuasions.

Information Processing Theory

Schunk and Zimmerman (2003) noted that there are several models of

information processing but, in general, this theory emphasizes that students

need to compare present activities and abilities against standards and then

take steps to resolve discrepancies. Metacognition, or knowledge about task

demands, personal capabilities, and strategies for the task, is seen as neces-

sary for self-regulated learning. Learning is further seen as the encoding

of information into long-term memory; new knowledge is related to existing

information in working memory. Self-regulation or self-control processes

are used in creating new learning and in moving information from working

memory to long-term memory.

Social Constructivist and Social Cognitive Theories

These two theories, as is true of both operant and information processing

theories, are complex and cannot be thoroughly described here. Schunk

and Zimmerman (2003) described the social constructivist theory of self-

regulation as grounded in theories of cognitive development that postulate

that human beings are intrinsically motivated, active learners. Mental

representations and refinements in understandings develop over time, with

reflection, experience, social guidance, and acquisition of new information.

Self-regulation, then, is seen by social constructivists as the process of

students ‘‘acquiring beliefs and theories about their abilities and competen-

cies, the structure and difficulty of learning tasks, and the way to regulate

effort and strategy use to accomplish goals’’ (Schunk & Zimmerman, 2003,

p. 66). Students’ beliefs and theories are related to their level of development

and change due to ongoing development and experiences. The works of

Vygotsky, Luria, Flavell, and others are frequently seen as fundamental to

this theory, and are also seen as informing social cognitive theory (Harris,

1982, 1990).

Social cognitive theory is grounded in Bandura’s (1986) emphasis on the

reciprocal nature of interactions between behaviors, environmental factors,

and cognition and affect. Self-regulation is seen by social-cognitive

theorists as situation specific, and as strongly influenced by students’ self-

efficacy beliefs (Schunk & Zimmerman, 1994, 1998, 2003). Zimmerman’s

three-phase model of the cyclical processes of self-regulation (forethought,

performance, and self-reflection) mentioned earlier evolved from a social

172 Harris et al.



cognitive theoretical base. Various self-regulatory processes are seen

as coming into play across the three phases and the interaction of personal,

behavioral, and environmental factors. We turn next to components

of self-regulation commonly studied across these differing theoretical

views of self-regulation: self-monitoring, self-instruction, goal-setting, self-

evaluation, and self-reinforcement.

III. COMMON SELF-REGULATION PROCESSES:
APPLICATION WITH STUDENTS WITH LD AND
ADHD

There are a number of self-regulation processes or strategies that can

be effectively taught to students with deficiencies or difficulties in

self-regulation to aid in their development of these capabilities. These in-

clude self-monitoring (also called self-assessment or self-recording), self-

evaluation, self-instruction, goal setting, and self-reinforcement. All of

these aspects of self-regulation have been thoroughly researched and class-

room tested, and have demonstrated efficacy for students with LD and

ADHD (Mace et al., 2001; Reid, 1999). Though we discuss each separately,

we stress that these self-regulation procedures are commonly and effectively

combined in practice. We also briefly discuss some less commonly used, but

potentially effective, approaches to self-regulation. Once we have explained

each of these self-regulation procedures, we turn to the major target behav-

iors, or dependent variables, that have been studied using self-regulation

interventions.

A. Self-Monitoring

Self-monitoring is one of the most thoroughly researched self-regulation

techniques and has been called one of the most important subprocesses of

self-regulated learning (Reid, 1996; Shapiro et al., 2002). It was originally

developed as an assessment procedure designed to allow psychologists to

gather information from patients regarding behaviors, feelings, or cogni-

tions in order to evaluate effectiveness of interventions (Kanfer, 1977;

Shapiro et al., 2002). However, it was found that merely being aware of

and recording behaviors caused changes in the frequency of their occurrence

(Nelson & Hayes, 1981). This behavior change, termed ‘‘reactivity,’’ led to

the use of self-monitoring as an intervention in and of itself. Self-monitoring

is defined as occurring when an individual first self-assesses whether or not a

target behavior has occurred, and then self-records the occurrence, fre-

quency, duration, or so on of the target behavior (Nelson & Hayes, 1981).
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For example, in the one of the earliest demonstrations of self-monitoring,

researchers taught an eighth-grade student to periodically ask herself

whether or not she was working or paying attention in class and to then

record the results on a tally sheet, with positive results (Broden et al., 1971).

Typically, self-monitoring does not involve the use of external reinforcers;

however, in some cases, notably involving children with ADHD, self-

monitoring is combined with external reinforcement (Barkley et al., 1980).

Teaching a student to use self-monitoring is both quick and straightforward,

and procedures are well established (see Graham et al., 1992; Reid, 1993).

B. Self-Evaluation

Self-evaluation is closely related to self-monitoring. Self-evaluation differs

from self-monitoring in the use of external comparisons and reinforcers. It

has been used frequently and very effectively with children with ADHD

(e.g., Shapiro et al., 1998). Self-evaluation requires students to rate a behav-

ior at set intervals (Shapiro & Cole, 1994). For example, students might rate

their behavior on a scale of 1 (did not follow directions or finish work) to

5 (followed all directions and finished all work). Students’ ratings are then

compared to the evaluation of an external observer (e.g., teacher, parapro-

fessional), and students receive points or tokens based how closely they

match the external rating. After students have attained consistently accurate

ratings, the external matching is faded and children self-award points based

on their self-evaluation.

C. Self-Instruction

Self-instruction techniques involve the use of self-statements to direct or self-

regulate behavior (Graham et al., 1992). Put simply, children quite literally

learn to ‘‘talk themselves through’’ a task or activity. Self-instruction tech-

niques grew from Vygotsky’s (1934/1962) observation that children used

overt verbalizations to help regulate behavior. Self-talk (often termed

‘‘private speech’’) is used by children to self-regulate and guide behavior

and is a part of the normal developmental process (Harris, 1990). Self-

instruction techniques mimic the manner in which language is normally

used to self-regulate behavior. Graham et al. (1992) identified six basic

forms of self-instructions: (1) Problem Definition—defining the nature and

demands of a task; (2) Focusing Attention/Planning—attending to task and

generating plans; (3) Strategy Related—engaging and using a strategy;

(4) Self-Evaluation—error detection and correction; (5) Coping—dealing

with difficulties/failures; (6) Self-reinforcement—rewarding oneself.

Teaching students to use self-instruction involves: (a) discussing the

importance of verbalizations, (b) teacher and student jointly developing
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meaningful, individualized task-appropriate self-statements, (c) modeling

the use of self-statements, and (d) providing collaborative practice in the

use of self-instruction to perform the task (Graham et al., 1992). The

ultimate goal is for students to progress from the use of modeled,

overt self-statements to covert, internalized speech (Harris, 1990). Self-

instruction techniques have a well-demonstrated record of effectiveness for

children with LD (Swanson et al., 1999). They are also commonly used as

a component in strategy instruction interventions (e.g. Graham &

Harris, 1996).

D. Goal-Setting

Effective learners are goal-oriented (Winne, 1997), and goal-setting is viewed

as an important aspect of self-regulation (Bandura, 1986). Goals serve

important functions for learners. Goals structure effort, provide information

on progress, and serve to motivate performance (Schunk, 1990). Goals may

be either absolute (i.e., with a fixed standard such as completing 20 math

problems correctly in 6 minutes) or normative (i.e., doing as well as another

student on the math problems). There is some evidence that the most

appropriate goals for children with LD might be normative as these types

of goals may enhance self-efficacy and motivation (Schunk, 1987). Students

who see satisfactory progress toward a goal are more likely to sustain effort

(Bandura, 1986).

There are three salient features of effective goals: specificity, proximity,

and difficulty (Bandura, 1988). Specificity refers to how well a goal is

defined. Goals which are vague (e.g., do your best on the test) are not as

effective as those which are well specified (e.g., achieve at least 80% correct

on the test). Proximity refers to temporal aspects of goals. Proximal goals

can be completed in the near term (e.g., copy my spelling words 3 times by

the end of class), and are generally more effective than distal goals,

which can only be completed in the far future (e.g., learn 100 new spelling

words by the end of the year). Note, however, that it is possible to use a

series of proximal goals to accomplish a distal goal. Difficulty refers to

how much challenge a goal poses an individual. Goals which are easily

attained do not serve to enhance or maintain effort (Johnson & Graham,

1990). The most effective goals are those which are moderately challenging.

That is, those which are neither too easy nor too difficult.

Goal-setting often involves a self-judgment process that entails comparing

current performance with a goal (Schunk, 2001). For goal-setting to affect

behavior, goals must be valued. If a goal has little or no importance to the

student, then it is unlikely to improve performance or maintain motivation

or effort. Additionally, attributions (the perceived cause of an outcome)

must be considered (Schunk, 2001). Individuals must perceive progress
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toward a goal as being the primary result of their own efforts rather than

simply luck or outside help (e.g., the teacher helped me).

E. Self-Reinforcement

Self-reinforcement occurs when a student selects a reinforcer and self-awards

it when a predetermined criterion is reached or exceeded (e.g., when I write

3 pages, I get a break) (Graham et al., 1992). This process is analogous to the

natural developmental process where a child learns that meeting expect-

ations often results in positive reinforcement while the opposite typically

results in no response or a negative response (Zimmerman & Schunk, 1989).

As a result, children learn to self-reinforce (or self-punish) their

own behavior. Implementing self-reinforcement involves: (1) determining

standards for rewards, (2) selecting a reinforcer, (3) evaluation of

performance, and (4) self-awarding reinforcement when criterion is

reached. Self-reinforcement is often combined with other self-regulation

techniques; it is frequently the final step in a sequence of self-regulation

processes and can set the stage for further self-regulation. The notion

that individuals can actually engage in self-reinforcement may be seen by

some as counter to a strict operant perspective of self-regulation (see Mace et

al., 2001, for a detailed critique); regardless, the technique itself is quite

effective.

F. Final Thoughts

We have briefly defined and discussed major self-regulation techniques that

research indicates are effective for children with LD and ADHD. There are

other promising self-regulation techniques. Zimmerman (1998) suggested

that use of imagery—the ability to visualize successful task performance—

may serve to structure effort and also serve as a useful guide for new

learning. Visualization is also used in techniques such as Stop–Think

where students imagine a large ‘‘Stop’’ sign to help inhibit impulsive reac-

tions. Another promising technique is correspondence training (e.g., Pania-

gua & Black, 1990). Correspondence training involves evoking a verbal

commitment to perform a particular behavior at a specified level during

a defined period (e.g., finish the math worksheet in 10 minutes). After the

defined period, children are reminded of the verbal commitment, informed

whether their actions corresponded to their commitment, and provided

a reinforcer if the behavior corresponded to the verbal commitment.

A number of studies have demonstrated effectiveness of correspondence

training for children with ADHD. Other techniques, such as strategic plan-

ning and self-consequences (Zimmerman, 1998), may also be useful for

children with self-regulation difficulties.
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Finally, we stress that self-regulation does not take place in a vacuum. The

environment is a significant factor in self-regulation from both the social–

cognitive and operant perspectives (Mace et al., 2001; Schunk, 2001). At the

most basic level, environmental manipulations can enhance or enable self-

regulation (e.g., taking a limited amount of cash prevents overspending)

(Mace et al., 2001). Students also may self-regulate their environment to

enhance performance (e.g., creating a study space that is quiet and free

of distractions to enhance studying or improve homework completion).

Additionally, the environment can provide feedback on effort, discri-

minative stimuli to cue self-regulation, and reinforcement for successful

self-regulators. Providing children with a structured environment with pre-

dictable stable routines is a necessary prerequisite for self-regulation and can

greatly increase the likelihood of effective self-regulation. Children with LD

or ADHD will likely have some degree of problem with self-regulation even

in the best possible environment. In a disordered, chaotic environment,

successful self-regulation is doubtful, at best. There are numerous environ-

mental changes that can enhance self-regulation, such as providing students

with folders to serve as organizers for assignments, taping prompts to

lockers (Did you remember to bring . . . ), or using Job Cards (which list

the steps for a task and serve to cue performance) (Pfiffner & Barkley, 1998;

Reid, 1999).

IV. SELF-REGULATION AND MAJOR DEPENDENT
VARIABLES

Having defined and described each of the most common self-regulation

procedures, we turn to the effects of self-regulation interventions on major

dependent variables. These include on-task behavior, academic productivity,

and academic accuracy. Next, we discuss effects on disruptive behaviors.

Finally, we discuss the use of self-regulation techniques in the social context.

A. On-Task Behavior

On-task behavior is the most studied outcome in self-regulation interventions

by a wide margin. For example, in a review of self-monitoring research

involving children with LD, Reid (1996) noted that of 23 experiments, 22

included on-task behavior as a dependent measure. This is understandable, as

increasing on-task behavior is a natural focus for self-regulation interventions

among students with LD. Though not sufficient in isolation, attending to a

task and maintaining effort are important prerequisites to academic success.

Moreover, increasing on-task behavior can have positive effects on classroom

climate and the teacher–child relationship (Hallahan & Lloyd, 1987).
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Self-monitoring has a long record of effectiveness for increasing on-task

behavior for children with LD (Reid, 1996). Over 20 studies with children

with LD have reported increased on-task behaviors. The effects of self-

monitoring have been demonstrated across age levels and educational

settings. The majority of studies used participants in the 9 to 11 age group;

however, self-monitoring has been effective for children as young as 7 (e.g.,

Hallahan et al., 1979, 1982) and as old as 18 (e.g., Blick & Test, 1987; Prater

et al., 1991). Self-monitoring is effective across individual, small group, and

large group settings (e.g. Hallahan et al., 1979, 1981; Prater et al., 1992). An

important factor in self-monitoring intervention is the durable nature of the

effects. Several studies have demonstrated that benefits of self-monitoring

have been maintained over several months of classroom use (e.g., Harris,

1986b; Harris et al., 1994; Lloyd et al., 1989).

With the notable exception of self-instruction (Abikoff, 1991), self-

regulation interventions have also been successful in increasing on-task

behavior for children with ADHD (DuPaul & Stoner, 2002). Mathes and

Bender (1997) used self-monitoring of attention successfully with three

elementary-age, resource students. Harris et al. (in press) reported meaning-

ful increases in both on-task behavior and spelling study performance using

self-monitoring procedures with students with ADHD. Shimabukuro also

reported increased on-task behavior for three 12- to 13-year-old students

with LD and ADHD (Shimabukuro et al., 1999). Similar results were

reported by DeHaas-Warner (1990) for a preschool student during readiness

tasks and by Christie et al. (1984) for three elementary-school students in the

general education classroom. It is noteworthy that self-monitoring resulted

in increases in on-task behavior over and above psychostimulant medication

in two studies (Mathes & Bender, 1997; DeHaas-Warner, 1990). Other

researchers have combined self-monitoring and self-reinforcement to

increase on-task behavior for children with ADHD (e.g., Barkley et al.,

1980; Edwards et al., 1995).

Self-evaluation techniques have also been used successfully to improve on-

task behavior for children with ADHD. For example, Ervin et al. (1998)

reported improvements for a 14-year-old student in a residential placement;

similar results were found by Shapiro et al. (1998) for two 12-year-old

children, one in general education and one in a self-contained setting.

Similarly, self-reinforcement has also demonstrated effectiveness for chil-

dren with ADHD (Ajibola & Clement, 1995; Bowers et al., 1985).

B. Academic Productivity

The effects of self-monitoring on academic productivity—the amount or rate

of academic responding—for children with LD have been documented in

a number of studies (Reid, 1996). However, effects are less clear than for

178 Harris et al.



on-task behavior. Some early studies found clear effects (e.g., Roberts and

Nelson, 1981), while others reported equivocal effects (e.g., Hallahan et al.,

1979, 1982) or no effects (Lloyd et al., 1982). Methodological problems and

issues in the design of the self-monitoring interventions may have contrib-

uted to the lack of effects in these studies. In some studies, new material was

introduced without regard to mastery; this is a potential problem because

self-monitoring will not affect skills not already in a child’s repertoire. Simply

put, self-monitoring something a student does not know how to do will not

help the student do it better. In other studies, students were required to

perform previously mastered tasks for prolonged periods, which may have

resulted in resistance or boredom. More recent studies, with stronger

treatment validity, have reported that self-monitoring can meaningfully

improve academic productivity (e.g., DiGangi et al., 1991; Harris, 1986b;

Harris et al., 1994, in press; Lloyd et al., 1989; Maag et al., 1993; Reid

& Harris 1993).

Effects of self-regulation interventions on academic productivity have not

been well studied for children with ADHD. Self-monitoring increased aca-

demic productivity for three 12- to 13-year-old students with ADHD in

one study for reading, math, and written expression tasks (Shimabukuro et

al., 1999). However, McDougall and Brady (1998) did not find that self-

monitoring improved productivity for a fourth grade student on a math

task. Ajibola and Clement (1995) used self-reinforcement to increase the

academic productivity for six children with ADHD on a reading comprehen-

sion task.

We were unable to locate any research on self-evaluation with children

with ADHD which targeted academic productivity. Because of the well-

documented difficulties of children with ADHD in academic productivity

and assignment completion (e.g., DuPaul & Stoner, 1994), this is an area

that should receive increased research attention.

1. Self-Monitoring of Attention vs Self-Monitoring of Performance

for On-Task and Academic Performance

Harris et al. (in press) reported the first study on the relative effects of both

self-monitoring of performance and self-monitoring of attention among

students with ADHD on on-task behavior and spelling study performance.

Both self-monitoring of attention and self-monitoring of performance had

positive effects on students’ on-task and spelling study behaviors. While

improvements in on-task behavior were comparable across the two self-

monitoring interventions, however, self-monitoring of attention produced

substantially higher gains in spelling study behavior among four of the six

elementary students in their study. While this is the first study to investigate

differential effects of these two self-monitoring interventions among stu-

dents with ADHD, previous studies of differential effects among students
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with LD found the opposite result—self-monitoring of performance tended

to result in higher rates of spelling study than did self-monitoring of atten-

tion (Harris, 1986b; Harris et al., 1994; Reid & Harris, 1993). Clearly,

further research on the comparative effects of these two self-monitoring

procedures among students with LD and ADHD is needed.

C. Academic Accuracy

There is strong evidence that suggests self-monitoring can increase the rate

of academic responding. However, the effects of self-monitoring on

academic accuracy are not clear-cut. For children with LD, only two studies

have reported data on accuracy (Dunlap & Dunlap, 1989; Maag et al., 1993).

Both studies involved math computation tasks and both found clear effects

on accuracy. Similarly, three studies have reported positive effects on accur-

acy for children with ADHD (Edwards et al., 1995; Shimabukuro et al.,

1999; Varni & Henker, 1979). There is some question, however, as to

whether or not self-monitoring alone should result in increased accuracy

(Reid, 1996). As previously noted, self-monitoring does not create new

behaviors; it only affects behaviors already in a child’s repertoire. While

self-monitoring may increase awareness of accuracy, theoretically it does not

provide a means of improving accuracy in and of itself. Self-monitoring may,

however, result in increased practices which could improve accuracy. It may

also be combined with a strategy as was the case in the Dunlap and Dunlap

(1989) study. Here, students self-monitored the use of correct procedures in

solving math problems (e.g., start in ones column, remember to carry). The

usefulness of self-regulation techniques for situations that involve new learn-

ing is an under researched area. Hallahan and Sapona (1983) speculated that

self-monitoring would not be effective for new learning. Interestingly, Reid

and Harris (1993) found that, in some situations, the use of self-regulation

can actually decrease new learning when there is a mismatch between the

task and the self-regulation technique.

D. Disruptive Behavior

Children with LD and ADHD often exhibit problem behavior in the class-

room. This may take the form of inappropriate verbalizations, impulsive or

inappropriate behaviors, or excessive motor activity. These types of behav-

iors have a deleterious effect on the classroom learning environment—there

is less time spent in instruction and learning activities—and may also have a

detrimental effect on teacher–student relationships. Several studies have

demonstrated that self-regulation approaches may be useful for disruptive

behaviors of children with ADHD. Three studies conducted in hospital and

research settings (Barkley et al., 1980; Horn et al., 1983; Kern et al., 2001)
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used a combination of self-monitoring and external reinforcers to reduce

disruptive behaviors. This is noteworthy, as these children had severe behav-

ioral or emotional difficulties.

Studies conducted in the classroom environment have also shown

that self-monitoring can reduce disruptive behavior. Christie et al. (1984)

used self-monitoring in a general education classroom. Similarly, Stewart

and McLaughlin (1992) reported reduced off-task behaviors in a self-

contained special education setting. In contrast to the studies in hospital

settings, neither of these studies used external reinforcers. Self-evaluation

has also been effective at reducing problem behaviors in the general educa-

tion classroom and self-contained settings (Davies & Witte, 2000; Hoff &

DuPaul, 1998; Shapiro et al., 1998).

The effectiveness of self-regulation techniques in the general education

setting is particularly salient. Most children with LD and/or ADHD will

spend the majority of their school day in the general education classroom

(Reid et al., 1994). High rates of disruptive behaviors are a barrier to

effective inclusion. Methods which reduce these behaviors can improve the

chances that these children will be effectively included in the general educa-

tion setting, and thus are particularly important. Self-regulation interven-

tions are extremely promising because typically they are acceptable to

classroom teachers and do not require much additional time from teachers

after implementation. However, more research is needed to determine how

self-regulation can best be used to integrate children with LD and

ADHD into the general education setting (Reid, 1996). Whether there are

differences in the magnitude of effects across different interventions (e.g.,

self-monitoring or self-evaluation) and what behaviors are best targeted

(i.e., should interventions focus on reducing inappropriate behavior or on

increasing desired behavior?) are important questions for future researchers.

E. Self-Regulation in the Social Context

The difficulties of children with LD for consistency and ADHD are not

limited to academics. The social milieu also poses problems for many of

these children. In fact, some have proposed that social deficits be included

in the definition of LD (Lerner, 2000). Bryan (1997) estimated that over a

third of children with LD also have impaired social skills. The problem is

even more serious with children with ADHD as many of the symptomatic

behaviors reflect difficulty in social functioning. From 40% to 60% of chil-

dren with ADHD will also develop severe problems that affect social rela-

tions, such as Oppositional Defiant Disorder (Barkley, 1998). These socially

based problems are not trivial. In fact, Lerner (2000) suggested that deficits

in social functioning may be even more disabling than academic difficulties

because they are more pervasive.
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There is evidence to suggest that, for many children with LD and ADHD,

the cause of the social skill problem is not due to a lack of social skills, but

rather to an inability to activate skills already in the repertoire or to difficulty

overcoming impulsive (but inappropriate) behaviors (Barkley, 1998; Bryan

& Sonnenfield, 1981). This distinction is important as self-regulation tech-

niques require prerequisite skills to be present if they are to be employed

effectively. Unfortunately, the research base on self-regulation for children

with LD and ADHD in the social context is sparse (Shapiro et al., 2002). As

a result, it’s not yet possible to assess how effective self-regulation

approaches may be in this area. There have, however, been some successful

applications with children with ADHD. In an experimental program,

Hinshaw et al. (1984) used a combination of self-evaluation and self-

evaluation plus medication in a playground setting and found that both

were effective for reducing negative social behaviors. In another interesting

study, Gumpel and David (2000) taught a 10-year-old to self-monitor his

playground behavior. The child was taught to set an inexpensive kitchen

timer and to use a small notebook to self-record whether he was engaged

in appropriate behaviors (e.g., I succeeded in playing without hitting.) at

4-minute intervals. Self-monitoring effectively decreased the rate of aggres-

sive playground behavior and increased the rate of positive social inter-

actions for an elementary school child. Gains were maintained 6 weeks

following cessation of treatment.

V. FACTORS INFLUENCING AND INFLUENCED BY
SELF-REGULATION

Researchers from multiple theoretical perspectives and domains have pro-

posed a host of factors that can influence the use and effectiveness of self-

regulation among learners and that can, in turn, be influenced by the process

of self-regulation. As Zeidner et al. (2000) noted, there is as of yet little

agreement regarding the ‘‘phases or facets in the structure and morphology

of self-regulation’’ (p. 753). Key factors could include environmental deter-

minants and influences (family, social, religious, etc.), affective and motiv-

ational factors (self-efficacy, attributions, goal orientation, ability beliefs,

achievement values, mood, etc.), and individual differences (gender, age,

cognitive ability, personality, etc.).

Multiple models of the temporal placement of these factors and their

reciprocal relationships and interactions with each other and self-regulation

processes have been suggested, with little research yet available to fully

explain the role of any given factor or to support any particular model

(Boekaerts et al., 2000; Schunk & Zimmerman, 1994, 1998). In this chapter,

we further address one of the constructs researchers have found evidence for
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in relationship to self-regulation and that has been investigated by research-

ers in the areas of LD or ADHD: self-efficacy.

A. Self-Efficacy

While the role of self-efficacy in self-regulation and the effects of self-regula-

tion on self-efficacy are not yet clearly established, some researchers view

self-efficacy as an integral part of the self-regulation process (Zeidner et al.,

2000). The term ‘‘self-efficacy’’ refers to students’ pre-task judgments—their

expectations or beliefs regarding whether or not they can perform a given

task or activity. Some researchers believe that change in self-efficacy is a

critical factor in changes in behavior (cf. Zimmerman, 2000). Self-efficacy is

believed to have a strong influence on performance as it affects choice

of activities, the amount of effort expended, and persistence in the face of

difficulty. In other words, individuals who believe they are capable of

successful performance are likely to choose challenging activities, work

hard, and persist when difficulties are encountered (Harris & Graham,

1996). Thus, strong self-efficacy may lead to greater and more effective

self-regulation, while successful self-regulation and completion of a task

may, in turn, strengthen self-efficacy.

Interestingly, students with LD may not only experience low self-efficacy

regarding some tasks that are within their capabilities; some research indi-

cates that very young children and students with LD frequently exhibit

unrealistically high pre-task expectancies—they expect to be able to success-

fully complete activities they are not yet capable of (Graham & Harris, 1989;

Sawyer et al., 1992). Unrealistically high expectations among students with

LD may be due to misperceptions of task demands or difficulties in compre-

hending the task, inaccurate self-knowledge, selective attention to what has

been mastered as opposed to what has not, inability to match demands to

ability level, or employing a self-protective coping strategy (Sawyer et al.,

1992). When unrealistically high pre-task expectancies are followed by fail-

ure or extreme difficulties, negative, maladaptive attitudes and beliefs,

including lowered self-efficacy, may be the result.

In terms of self-regulation processes, not only must students believe they

can perform an appropriate task, but in order to have positive pre-task

expectancies for their ability to self-regulate the task, they must also believe

that they are using self-regulation processes and skills to assist in reaching

their goals (Zeidner et al., 2000). Pintrich (2000) emphasized that not

only can learners regulate their cognition and behavior, they can also

regulate their motivation and affect. Self-regulation of motivational beliefs

can include regulation of goal-orientation; beliefs about the importance,

utility, and relevance of the task; personal interest in the task; and self-

efficacy (Pintrich, 2000; Boekaerts et al., 2000). Here again, the complex
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relationships among self-regulation and factors such as self-efficacy are

evident, and remain critical targets for future research. While little research

regarding self-efficacy and self-regulation has been done among students

with ADHD, some research involving the combination of strategies instruc-

tion and development of self-regulation of strategic performance and the

effects of such intervention on performance and self-efficacy among students

with LD has been conducted. We turn next to consideration of the integra-

tion of strategies instruction with self-regulation development and the

resulting effects among students with LD.

VI. SELF-REGULATION OF STRATEGIC
PERFORMANCE

The target behaviors for self-regulation discussed so far have largely been

relatively discrete behaviors such as academic productivity or accuracy, and

on-task behavior. A number of researchers have noted that one or more self-

regulation procedures could also be critical in successful use of more com-

plex learning strategies (cf. Boekaerts et al., 2000; Harris & Graham, 1996;

Schunk & Zimmerman, 1994, 1998). In fact, approaches to strategies in-

struction across a number of fields have been strongly influenced by the

seminal work of both Donald Meichenbaum and Ann Brown and her

colleagues (Harris, 1982; Harris & Graham, 1992, 1999; Wong et al.,

2003). Meichenbaum (1977) noted that a number of self-regulation proced-

ures could be critical in strategy training, and developed guidelines for self-

instructional training. Brown and her colleagues (cf. Brown et al., 1981)

emphasized the importance of self-control components in strategy learning,

which they described as planning and executing the strategy, monitoring

strategy use, and evaluating strategy effectiveness and outcomes. Although

a substantial body of research exists among students with LD, unfortu-

nately, we were unable to locate any research integrating development of

powerful academic and self-regulation strategies in instruction for students

with ADHD, making this an important area for future research (Harris

& Schmidt, 1997, 1998).

1. SRSD

A review of cognitive strategies instruction research with students with LD is

available by Wong et al. (2003); space precludes a broad review of the

integration of self-regulation with strategies instruction here. Rather, one

model, Self-Regulated Strategy Development (SRSD) is described. SRSD

has been in development by Harris, Graham, and their colleagues since the

early 1980s (Harris, 1982; Harris & Graham, 1992, 1999). In addition to
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the importance of the work of Meichenbaum and Brown and her colleagues

in the development of SRSD, Harris and Graham (1992, 1999) have also

noted the foundational influence of the work of Soviet researchers and

theorists (including Vygotsky, Luria, and Sokolov) on the social origins of

self-control and the development of the mind, as well as the work of Deshler,

Schumaker, and their colleagues on the validation of acquisition steps for

strategies among adolescents with LD.

While current models of strategies instruction have profited from the

many lines of strategies instruction research and have converged in many

areas (Pressley & Harris, 2001), in the early stages of its development the

SRSD model differed from other strategies instruction models in two im-

portant ways (Harris & Graham, 1999; Wong et al., 2003). First, other

models of strategies instruction, developed primarily for normally achieving

students, did not seek to explicitly teach and support the development of

self-regulation abilities—rather, development of self-regulation was implicit

in these models. Based in part on the research on expertise in writing

and research on children’s self-regulation (Harris & Graham, 1992),

explicit instruction in and supported development of critical aspects of

self-regulation were integrated as critical components throughout the stages

of instruction in the SRSD model. These self-regulation components

included goal-setting, self-assessment, self-instruction, self-reinforcement,

imagery, and managing the writing environment (most of the research with

SRSD has been done in the area of composition, although work in reading

and math has also been done; see Graham & Harris, 2003).

Second, based again on research as well as their own early experiences with

strategies instruction among students with LD, Harris and Graham stressed

that while a heterogeneous group, children with LD often face additional

challenges related to reciprocal relations among academic failure, social

difficulties, self-doubts, learned helplessness, low self-efficacy, maladaptive

attributions, unrealistic pre-task expectancies, and low motivation and en-

gagement in academic tasks (Harris, 1982; Harris & Graham, 1992). There-

fore, children’s attitudes and beliefs about themselves as writers/learners and

the strategies instruction they participated in became critical targets for both

intervention and assessment during and after strategies instruction. Through-

out SRSD instruction, students are explicitly supported in the development of

attributions for effort as well as the use of powerful writing strategies, know-

ledge of writing genres and the writing process, self-efficacy, and high levels of

engagement. Further, progression through SRSD instruction is criterion-

based rather than time-based; students are given the time they need to attain

important component skills and abilities and achieve desired outcomes.

In addition, Harris and Graham (1992) noted that students with LD

often experience one or more cognitive difficulties in areas such as atten-

tion, impulsivity, memory, or information processing, as well as significant
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academic difficulties. Thus, they articulated an underlying premise of SRSD

early on—children who face significant and often debilitating difficulties in

academic areas would benefit from an integrated approach to intervention

that directly addresses their affective, behavioral, and cognitive characteris-

tics, strengths, and needs (Harris, 1982; Harris & Graham, 1992). Further,

students who face serious struggles with learning will often need to be

meaningfully engaged in more extensive, structured, and explicit instruction

to develop skills, strategies (including self-regulation strategies), and under-

standings formed more easily by many of their peers. Thus, development of

SRSD has reflected purposeful and explicit integration of knowledge gained

from differing theoretical perspectives and lines of research; the further

development of SRSD remains open to advancements across multiple lines

of research (Harris & Graham, 1992, 1999).

Because SRSD instruction is described in some detail in the chapter in

this book entitled ‘‘Writing Instruction,’’ we do not offer a description

of this complex instructional process here. Greater detail on SRSD in the

classroom can be found in Harris and Graham (1996), and an example of

the complete stages of instruction can be seen in an inclusive fourth

grade classroom in the video, ‘‘Using Learning Strategies,’’ produced by

the Association for Supervision and Curriculum Development (2002).

Rather, we will briefly summarize what research on SRSD has told us

about the effectiveness of this approach for students with LD, and particu-

larly on what we have learned about the role of self-regulation development

within this model.

2. Outcomes of SRSD

More than 30 studies using the SRSD model of instruction in the area of

writing involving LD and normally achieving students in the elementary

through secondary grades have been reported since 1985, with several

additional studies reported in reading and math (Harris & Graham, 2003).

Writing strategies across a number of genres have been developed and

researched, typically with the assistance of teachers and their students,

including personal narratives, story writing, persuasive essays, report

writing, expository essays, and state writing tests (Graham, & Harris,

2003; Harris & Graham, 1996). Research has demonstrated significant and

meaningful improvements following SRSD in students’ development of

planning and revising strategies, including brainstorming, self-monitoring,

reading for information and semantic webbing, generating and organizing

content, advanced planning and dictation, revising with peers, and revising

for both substance and mechanics (Graham & Harris, 2003).

In addition, SRSD has resulted in improvements in four main aspects of

students’ performance: quality of writing, knowledge of writing, approach to

writing, and self-efficacy regarding writing (Graham & Harris, 2003; Harris
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& Graham, 1999). The quality, length, and structure of students’ compos-

itions have improved across a variety of strategies and genres. In some

studies, students with LD have improved to where their performance is

similar to that of their normally achieving peers in the same classrooms.

Maintenance of these improvements has been found for the majority of

students with LD, with some students needing booster sessions for long-

term maintenance. Generalization, while not as robust as maintenance, has

been found across settings, persons, and writing media. Meaningful im-

provements have been found for normally achieving students as well as

students with LD, making this approach a powerful fit for inclusive class-

rooms. It is important to note, in addition, that although normally achieving

students typically do not need as extensive or scaffolded instruction, research

indicates that students with LD do not show meaningful gains unless the

complete, scaffolded, and collaborative SRSD instructional stages are im-

plemented (cf. Danoff et al., 1993; Harris & Graham, 1999).

A. Findings Regarding the Self-Regulation Components
of SRSD

As noted, a basic premise underlying the SRSD model is that inclusion

and explicit development of self-regulation abilities contributes to students’

mastery of the strategies they are learning and to the maintenance and

generalization of these strategies. One important research objective, then,

is to determine the relative contribution of the self-regulation components

of SRSD (Harris & Graham, 1999). While further research is needed,

Harris, Graham, and their colleagues have reported two studies of the

contribution of self-regulation development to the acquisition, maintenance,

and generalization of writing strategies (Graham & Harris, 1989; Sawyer

et al., 1992).

In the first study, Graham and Harris (1989) provided fifth and sixth

graders with LD strategies instruction in planning and writing stories using

either the full SRSD instructional approach (including self-regulation) or

SRSD minus explicit goal setting and self-assessment, including graphing of

progress. However, it is important to note that both conditions included

cognitive modeling and development of self-instructions, a powerful self-

regulation component. Students in both conditions consistently used the

preplanning and story-writing strategy; schematic story structure evidenced

significant and meaningful change that was maintained and generalized to a

new writing situation for both groups. Improvement in overall quality of

stories was also found immediately after instruction among both groups.

Importantly, no differences were found between the two groups in terms of

strategy use, writing performance, or self-efficacy. Thus, in this study, the

inclusion of explicit instruction in goal-setting and self-assessment did not
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enhance the strategic behavior, beliefs, or writing performance of these

students with LD.

However, this first study (Graham & Harris, 1989) did not compare the

presence of explicit self-regulation instruction to the absence of such instruc-

tion. Not only were self-instructions explicitly developed in both conditions,

it is likely that many of the remaining instructional components in SRSD

(such as cognitive and collaborative modeling involving the use of self-

regulation) generated and induced self-regulatory behavior (Harris &

Graham, 1999; Sawyer et al., 1992).

Thus, in a second study, Sawyer et al. (1992) investigated the effects of

three versions of SRSD on planning and story-writing among fifth and sixth

grade students. The first version was the complete SRSD model; the second

version removed explicit instruction in goal-setting and self-assessment (in-

cluding graphing of progress); the third version further removed additional

explicit and implicit components that promote self-regulation, including self-

instructions and cognitive and collaborative modeling of strategy use involv-

ing self-regulation. In all conditions, however, each step of the writing

strategy was presented and explained, the goals and benefits of the strategies

instruction were discussed, the steps of the strategy were memorized, and

mastery was criterion-based, with students continuing instruction until they

could use the strategy independently.

The students with LD made meaningful gains in story-writing in all

three conditions (Sawyer et al., 1992). However, the contribution of self-

regulation components was evident in this study at two points. First,

students who received the first and second versions, which included self-

instructions and modeling, had significantly higher schematic structure

scores than did either students in the third version (where further self-

regulation components were removed) or students in a writing practice con-

trol condition. Further, students in the first, or full SRSD version, performed

significantly better than students in all other conditions on the generalization

probe administered in a new setting by the regular classroom teacher. Thus,

findings from this study, coupled with the observations that the inclusion of

explicit self-regulation development is not costly in terms of either time

or materials and that students have consistently reported that the self-

regulation components are helpful and desirable, support the use of the full

SRSDmodel with explicit development of self-regulation (Harris & Graham,

1999; Sawyer et al., 1992). Further research, however, is clearly needed.

VII. CONCLUSION

In this chapter, we have taken a look at the importance of self-regulation,

which has been described as perhaps one of our most important qualities as
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humans (Zimmerman, 2000). The term self-regulation, and the related terms

self-regulated learning, metacognition, and executive function, were defined

and discussed, as were major theoretical bases for self-regulation research.

Common self-regulation strategies or processes were explained, and research

on their effects on behavioral, academic, and social outcomes were reviewed.

Multiple factors that can influence the use and effectiveness of self-

regulation among learners were noted, with an emphasis on self-efficacy.

Finally, the role of self-regulation processes in the learning and successful

use of more complex academic strategies was explored by reviewing the

SRSD model of instruction for students with LD and other students who

struggle in the classroom.

While research on self-regulation among students with LD, other students

with special needs, and their normally achieving peers has virtually exploded

in the past 15 years, there remain far more questions than answers in this

intriguing area. We have noted directions for further research throughout

this chapter, and detailed discussions of the work that has been done and

directions and needs in future research have been established in seminal

works by Boekaerts et al., 2000; Schunk and Zimmerman, 1994, 1998; and

Zimmerman and Schunk, 1989. We close by noting, however, that while a

great deal more research is needed, we know enough about the importance

of and how to assist in the development of self-regulation among students

with LD and ADHD to use this knowledge base in making a difference in

the lives of these students.
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CHAPTER 6

The Reading Brain in
Children and Youth:
A Systems Approach

Virginia W. Berninger
University of Washington

Preface

Contemporary neuroscience uses brain imaging tools with living people

in order to understand developing brain–behavior relationships without

relying, as in the past, only on inferences based on people who lose function

or die. See Humphreys and Price (2001) and Wood and Flowers (2000) for

the history of this rapidly evolving field and its current challenges. As a result

of the advances in functional imaging technology and related cognitive

paradigms, the neural architecture for specific cognitive domains, such as

reading, is being more precisely specified than was possible two decades

ago (e.g., Goldman-Rakic et al., 2000). Since the Decade of the Brain,

during which the United States government targeted brain research

as a funding priority, a wealth of research findings about brain structure–

function relationships in reading and reading disability in living children and

adults has emerged, and is increasingly referred to in the literature on

learning disabilities. The goal of this chapter is to make this research

more accessible for preservice and inservice professionals who work with

children and youth with specific learning disabilities affecting their

reading.
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Some readers may be overwhelmed with the numerous references to

specific brain regions. Berninger and Richards (2002) provide, for an audi-

ence without prior training in neuroscience, an introduction (written text

and graphical illustration) of the brain structures and functions that

are involved in reading and between normal and disabled readers; reference

to it may help some readers in assimilating the material in Sections II and III,

which provide an update on the imaging studies not yet published when

Berninger and Richards (2002) went to press. Figures 5.1 and 5.2 from that

text are reproduced in this chapter, as Figs. 6–1 and 6–2, respectively, so that

readers can locate, in a graphic illustration of the brain, many of the specific

brain structures discussed in reference to brain imaging studies. However,

the chapter can also be read for the general principles discussed apart from

the specific brain structures cited. Research reviewed is restricted to adults

and children whose reading development is normal or who have a specific

reading disability despite development that otherwise falls generally in the

normal range; their reading disabilities are associated with anomalies (rather

than damage) in the neural architecture of their brains (reviewed in Bernin-

ger & Richards, 2002; Leonard, 2001; Shaywitz & Shaywitz, 2003). The

brain basis for reading disorders associated with disease, injury, or develop-

ment outside the normal range due to prenatal events, perinatal events, or

congenital neurogenetic conditions is not covered.

Figure 6–1 Gyri, sulci, and fissures on the surface of the cortex that are often referred to in the

in vivó brain imaging studies for reading and related systems. Reproduced with permission from

V. Berninger & T. Richards (2002). Brain library for educators and psychologists, San Diego:

Academic Press.
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This chapter has four sections. The first section discusses five theoretical

approaches to the brain as a system of coordinated processes and introduces

system theory as a conceptual framework for understanding brain function.

The second section offers a model of the most important processes in the

brain’s functional reading system and illustrates the model with findings of

recent adult and child imaging studies. In this section, ‘‘Triple Word Form

Awareness and Mapping Theory,’’ which informs our brain imaging and

treatment studies, is introduced. The third section uses this model to organ-

ize a review of a growing body of imaging studies that compare children and

youth with and without reading disabilities. Following a summary of the

first three sections, the fourth section considers the implications of a system

approach to reading for understanding the etiology of reading disabilities

and designing effective treatment for preventing and remediating specific

reading disabilities.

I. BRAIN AS A FUNCTIONAL SYSTEM

A. Five Approaches to System Theory

1. Levels of Construction

In the late nineteenth century, Hughlings Jackson (e.g., Jackson, 1887)

startled his colleagues in neurology by proposing that mental processes be

Figure 6–2 Brain structures deep in the brain that are often referred to in the in vivo brain

imaging studies for reading and related systems. Reproduced with permission from V. Berninger

& T. Richards (2002). Brain literary for educators and psychologists. San Diego: Academic

Press.
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studied from the perspective of their level of construction in the nervous

system rather than their location in the brain. Although simple sensory and

motor functions may be localized to one region of the brain, cognitive

functions, which are more complex, are probably not localized to a single

brain region. More likely, a set of processes, each activating many localized

circuits distributed across brain regions, may be constructed at many levels

of the nervous system, including the unimodal circuits that code specific

sensory and motor functions and the heteromodal association areas that

integrate multiple sensory and motor codes or create abstractions that do

not retain sensory- or motor-specificity. At the beginning of the twenty-first

century, findings of brain imaging research are consistent with Jackson’s

proposal that had been revolutionary at the end of the 19th century.

2. Functional Systems in the Working Brain

A. R. Luria (1962, 1973), the Russian neuropsychologist, extended Jackson’s

insight. He introduced a more detailed model that specified (1) functional

units for arousal in the inner brain, information processing in the rear brain,

and programming/regulation in the front of the brain, and (2) how these

functional units might draw on different levels of the nervous system. These

levels vary in the degree to which they are modality-specific and code specific

kinds of sensory and motor information. Luria, who used the clinical

method to study the brain at work in living patients, compared their per-

formance on contrasting tasks that shared common processing requirements

but also had unique processing requirements. From careful scrutiny of which

brain functions were lost and spared followed injury or disease and how

patients performed on the contrasting tasks, he concluded that localized

processes distributed throughout the brain were orchestrated to achieve

the specific goals of the brain at work. The concept of a functional brain

system represented a paradigm shift from thinking about one structure–one

function to recognizing that the following four principles may more accur-

ately reflect macro-level brain–behavior relationships:

. The brain recruits regions distributed throughout it to perform a specific

function.

. Different tasks draw on some common regions and not just unique

regions.

. The same brain region may participate in more than one functional

system.

. Many different brain regions are involved in one functional system.

Results of brain imaging research at the beginning of the twenty-first century

are consistent with these principles based on Luria’s clinical observations in

the mid-twentieth century about functional systems.
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3. Society of Minds

Marvin Minsky, one of the founding fathers of artificial intelligence, took

yet another approach to understanding organization of brain functions. He

used principles of brain organization and child development and built robots

that learned. From this engineering exercise in artificial intelligence, he

conceptualized a theory—Society of Minds—of how human intelligence

develops (Minsky, 1986). To explain his theory to lay people, he consulted

with a poet to create metaphors that captured the technical concepts of a

multilevel, multisystem organization and wrote a novel to illustrate the

principles in creating a thinking machine (Harrison & Minsky, 1992).

According to Society of Minds theory, the mind is built from many small

processes (agents), which are organized into agencies, which are, in turn,

organized into societies in the mind. Not only are the societies organized

hierarchically, but also multiple societies exist, creating a heterarchical or-

ganization. A typical agent knows its job, which is to switch on other agents

using an on–off system, but is typically unaware of the other agents except

through connections with them. The agent is typically directly connected to

only a few other agents, but through a series of indirect connections (agent

1 is connected to agent 2 which is connected to agent 3 and so on) may have

indirect influences on agents far down the communication loop. These

metaphors capture the digital all-or-nothing principle that governs the firing

of the axon in a neuron that triggers the electrochemical signal that traverses

the spatially separated synapse to create a momentary functional connection

with another neuron. The receiving neuron is either an excitatory neuron

that sends a signal to other neurons or is an inhibitory neuron that prevents

further neural communication down the line. Although over the course of

development, the communication among the agencies (collections of agents)

and societies (collections of agencies) increases, communication of one

agency or society with another is always indirect in terms of models the

agencies and societies create of one another.

To maintain coordination in such a complex system, timing mechanisms

orchestrate the neural architecture distributed in space. A total state of mind

is the sum total of the agents that are active (firing) and quiet (not firing) at

any moment of time. Mental processes are, therefore, not only the result of

sequential transmission of an electrical impulse across a synapse (gap be-

tween single neurons or nerve cells) but also the result of the constellation of

neural networks that happen to be firing at a moment in time, which is

momentary time. Compared to real time that is linear, momentary time is

nonlinear because each of the agents, agencies, and societies lives in a slightly

different time world with a different history of what happened in the past

and is happening now. What may seem like a fleeting flash to one agency

may seem like an era to another. Only specialized agencies can deal with

what might happen next (the future).

6. The Reading Brain in Children and Youth 201



Minsky proposed that time blinking—finding the difference between two

mental states by activating them in rapid succession and noticing which

agents change state—may be the brain’s mechanism for synchronizing

neural activity throughout the brain, which is a collection of different

mechanisms on their own time scales. Time blinking may give rise to brain

waves. If Minsky’s analysis of the role of timing in brain function is correct,

then brain functions rely not only on micro-level, sequential transmission of

neural signals across synapses (neural pathways) in real time but also on the

macro-level temporal coordination of constellations of neural pathways

transmitting in parallel in momentary time. Indeed, current brain imaging

techniques often find activation in many brain regions with an unfolding

time course that involves both simultaneous and sequential activation of

different brain regions (reviewed in Berninger & Richards, 2002). One theory

of dyslexia, supported with electrophysiological studies, is that the ortho-

graphic and phonological systems underlying word reading are on different

time scales and, compared to normal readers, dyslexics take longer to

coordinate these systems in real time (Breznitz, 2002).

Given the enormous temporal as well as spatial complexity of the

functional architecture of the human mind, Society of Minds theory also

considers how such a system might be self-governed to avoid chaos. Rather

than a single executive, a set of executive processes oversees and temporally

coordinates these various agents, agencies, and societies that live in different

time zones. For example, if conflicts occur because different mental states

(constellations of which agents are firing) are imposed on the same agency in

momentary time, the conflict is sent to a high-level agency for managing the

societies of mind. Not all executive functions are devoted to managing

conflict. Some are devoted to managing the many layers that are created as

the brain interacts with the environment and learns. In the simplest kind of

learning, the connections are changed by either creating new ones or drop-

ping old ones. In another kind of learning, a new layer is created, with

connections to an earlier layer or layers. Some layers are designed to detect

world-caused (stimulus events), others are designed for operation on the world

(motor output), and others are designed to detect brain-caused (simulus)

events in layers of the brain not directly connected to the outside world. In

the course of learning, many layers of brain-created simulus events are

constructed with connections to internal layers removed by one or more

steps from those layers with direct links to the outside world (input or

output). Minds develop as a sequence of many layers of interconnected

societies of brain events in multidimensional time.

4. Orchestration of Mind

Michael Posner, a cognitive neuroscientist, was the lead member of the first

multidisciplinary team to use brain imaging to study the complex brain
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system at work during reading (Posner et al., 1988). This team studied brain

activation as adults listened to single spoken words and viewed single written

words. Distinctly different, nonoverlapping brain regions were activated

during auditory and visual presentation of words, consistent with earlier

theory of modality-specific sensory coding in unimodal cortex. However,

when the task changed from passive listening to vocal repetition of the

auditorially or visually presented word, which requires cross-modality inte-

gration of sensory and motor codes, the pattern of brain activation shifted,

presumably to heteromodal association cortex. Some areas of brain acti-

vation were common to both orally repeating aurally presented words and

orally reading visual words, presumably because of the oral motor output

required.

Posner and colleagues captured the notion of localized processes coordin-

ated throughout the brain in real time with the metaphor of the orchestra.

The localized processes are the individual musicians. They are orchestrated

at the subgroup level in societies organized by musical instrument

(e.g., strings, woodwinds) and at the whole group level by the conductor

whose ongoing actions coordinate their varied functions in time. As a result,

the individual musicians play in concert with each other and the net effect is

the result of distributed activity and not a single individual. Even moment-

ary solos are appreciated best in the context of the whole performance as it

unfolds in time.

5. Role of Timing in the Executive Functions for Managing the Brain at Work

Animal studies are increasing our understanding of the role of the prefrontal

cortex, especially lateral dorsal prefrontal cortex (LDPFC) in the temporal

coordination of the working brain during goal-directed activity. LDPFC has

many connections to parietal association areas (Goldman-Rakic et al., 2000)

and makes and executes plans. Interference with LDPFC also interferes with

planning of temporally extended and sequenced programs of behavior

but not with automatic, well-rehearsed acts, which appear to be housed

elsewhere. Prefrontal cortex is more likely to be involved in the initial stages

of learning procedural knowledge for performing novel acts than in the

subsequent performance of well-practiced, automatic acts. Anterior cingu-

late in the frontal region also activates during planning and appears to play a

role in conflict resolution. A supervisory attentional system in the frontal

lobes protects the working brain from external and internal distraction

through an inhibitory mechanism that suppresses distraction (see Fuster,

1997, for discussion of evidence for these claims).

Fuster (1997) offers the testable prediction that the temporal coordination

is accomplished by cross-temporal contingencies between the primary sensory

cortex and the primary motor cortex. Primary sensory cortex is specialized

for different kinds of sensation, is located in posterior regions of the brain,

6. The Reading Brain in Children and Youth 203



and has the most direct connections with the external world. Primary motor

cortex is located in the frontal regions of the brain and is specialized for

movement and acting on the world. However, connectivity flow is very

different in primary sensory cortex and primary motor cortex. In sensory

cortex, the flow is from bottom up, from primary (unimodal) to association

(heteromodal) cortex. In motor cortex, the flow is from top down, from

high-level LDPFC to midlevel premotor cortex including supplementary

motor cortex, onto low-level spinal cord activity. The higher regions specify

goal-defined trajectory paths for reaching goals, rather than elementary

movements, and the lower regions are focused on specific and concrete

movements. In Fuster’s model, cross-temporal contingencies are created

between primary sensory cortex and primary motor cortex, between unim-

odal association areas and premotor cortex, and between heteromodal asso-

ciation cortex and the prefrontal cortex. Cortical–subcortical temporal

contingencies may also form. All behavior involves a hierarchical ordering

of structured units of sensation and action that are coordinated in time.

Perception–action cycles, with feedback and feedforward mechanisms, are

the basis for the organism’s interaction with the environment.

6. Differences in the Computational Mechanisms of Humans and Animals

Brains are electrochemical computers whose computations create inner

mental worlds (the mind) and overt interactions with the external world

(behavior). Although humans and animals share remarkably similar brain

structures, they differ functionally in a substantial way in the functional

mental worlds and behaviors their brains create. This functional difference is

due, in large part, to the larger prefrontal cortex of humans than that of

animals. The lateral dorsal prefrontal cortex (LDPFC) manages the cross-

temporal contingencies (Fuster, 1997) that create the functional systems in

multidimensional space and time that differentiate humans and animals.

This ability to compute in multivariate time and space (see Minsky’s Society

of Mind Theory; Minsky, 1986) gives humans the computational power not

only to adapt to their internal and external environments but also to change

their environments and create new ones. Sequential, digital, all-or-none

transmission of neural signals across the structurally separated synapses in

linear time is necessary but not sufficient for the computing power of the

human brain, which also depends on the dendritic branches and spines that

receive signals from many sources and operate in momentary time.

Dendrites have genetically constrained lower branches and environmentally

sensitive upper branches (Diamond & Hopson, 1998; Jacobs et al., 1993) and

are analogue processors sensitive to graded signals. (See Berninger and

Richards (2002), chapter 2, for possible computational operations in human

204 Virginia W. Berninger



learning that involve both analogue and digital processes.) However, contem-

porary imaging techniques do not provide a direct way to study either

the analogue dendritic or digital axonal processes in the micro-level computa-

tions that create the macro-level functional systems in the working brain.

That may be possible someday with further developments in mathematical

modeling and nanotechnology for studying microscopic units of space

and time.

For the purposes of this chapter, all the reader needs to understand is that

the results of the brain imaging studies summarized in Sections II and III are

expressed in terms of activated brain regions, which have functional signifi-

cance beyond their location in the brain. Because different brain regions are

specialized in terms of the structure and function of neurons in a regional

computing center, the location of brain activation may have significance

for computational mechanisms that operate either regionally or across

regions. The relevance for children and youth with dyslexia is that the

computational mechanisms may generally work well but (a) one or

more computational mechanisms may not work well and therefore interfere

with the overall functioning of the reading system, (b) the timing of these

computations on different time scales may not be synchronized so that

the various computations can be coordinated in real time, and (c) both

the computational mechanisms and their timing may be responsive to

instructional treatments.

Most brain imaging studies have focused on whether specific brain regions

activate, but a growing number of studies are focusing, in contrast, on the

interconnectivity of specific brain regions or computational cross-talk across

specific brain regions. These connectivity studies may use statistical tech-

niques (multiple regression) to evaluate which brain regions uniquely predict

activation in other brain regions (e.g., Pugh et al., 2000). Alternatively,

connectivity studies may use mathematical modeling to evaluate patterns

of increased brain activation signal (over noise due to random neural firing)

that occur among different brain regions in recurring temporal phases in the

brain at rest (Cordes et al., 2000) or during specific reading tasks (Nandy

et al., 2003). Specific brain regions participate in many different functional

systems. Only through comparisons of the various functions supported by

the same brain region will researchers be able to infer the common processes

supported by a specific brain region and thus the exact nature of the

computation(s) performed by a specific brain region (or area within it).

Complete understanding of the functional reading system will require know-

ledge of regionally specific localized brain activation and interconnectivity of

specific regions during the computational processes that create the inner

mental worlds and the overt reading behavior of reading brains.
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II. IMPORTANT PROCESSES IN THE READING BRAIN

A. Domain-Specific Processes

In Sections II and III,MRI refers to structural magnetic imaging, DTI refers

to diffusion tensor imaging, fMRI refers to functional magnetic imaging,

fMRS refers to functional magnetic spectroscopic imaging, MSI refers to

magnetic source imaging (a kind of MEG), MEG refers to magnetoelec-

troencephalography, and ERP refers to event-related potentials. Table 3.5

and Chapter 3 in Berninger and Richards (2002) compare the relative

advantages and disadvantages of each of these brain imaging tools.

Visual inspection of the brains of normal and disabled readers reveals no

secrets about the structural anomalies that differentiate the neural architec-

ture of those who learn to read easily and those who struggle to learn to

read. Structural MRI studies that image the volume or surface size of

various brain regions show differences between good readers and dyslexics

in neural architecture (reviewed by Leonard, 2001). A DTI study that

compared the relative amount of gray to white matter in specific regions

showed that the relative gray matter intensity differs between adult dyslexics

and controls in multiple specific brain regions, consistent with a systems

approach to understanding reading disability (Brown et al., 2001): bilateral

occipital lobe, left mesial temporal lobe, left inferior temporal gyrus, left

middle temporal lobe, left middle temporal gyrus, bilateral superior

temporal gyrus, bilateral angular gyrus, right precentral gyrus, bilateral

inferior frontal gyrus, bilateral superior frontal gyrus, left orbital frontal

gyrus, bilateral cerebellum, and bilateral caudate and thalamus. Whether

these differences in intensity of gray matter are the result of genetic

constraints, maturational lags, instruction and reading experiences, or all

of the above is unknown.

During functional imaging, the brain of a live person performing a task is

scanned and later analyzed. Functional imaging illuminates the differences

between dyslexic and nondyslexic brains at work. Table I summarizes func-

tional components of a reading brain, each of which may be supported by

many localized and/or distributed brain regions. The sections in Table I on

subword and word processes provide the conceptual framework for Triple

Word Form Awareness and Naming Theory that informs our imaging and

instructional studies. According to this theory, words are coded in three

different formats, and learning to read depends on (a) becoming aware of the

phonological, orthographic, and morphological units in these word forms

and (b) mapping the interrelationships among these units to decode

unknown words and access written words automatically (e.g., Berninger &

Richards, 2002).
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1. Orthographic Awareness

Occipital and inferior posterior regions of temporal cortex are activated

during a single-letter detection task performed by adults (Garrett et al.,

2000). Comparing matching letters (orthographic processing) and matching

lines (nonorthographic visual processing) in an fMRI study with children

showed unique activation for orthographic letter processing in the occipital

lobes (bilateral middle/superior occipital, right lingual), parietal lobes (left

superior parietal lobule and surrounding region, left inferior parietal, and

right precentral sulcus), temporal lobe (right lateral sulcus, right superior

temporal lobe), and frontal lobes (right superior frontal, left precentral, right

Table I

Selected Domain-Specific, Other Language, and Domain-General Processes Contributing to the

Functional Reading System

Domain-Specific (Language by Eye)

Subword

Phonological awareness

Morphological awareness

Orthographic awareness

Word

Phonological word form

Morphological word form

Orthographic word form

Beginning decoding of novel word forms (orthographic–phonological mapping)

Advanced decoding of novel word forms (mapping orthography, phonology, and

morphology)

Automatic word reading of familiar word forms

Word and Text Comprehension

Vocabulary understanding

Sentence (syntax) understanding

Discourse (genre-specific) understanding

Other Functional Language Systems

Language by ear

Language by mouth

Language by hand

Domain-General

Working memory for goal-directed jobs

Temporary networks for storing incoming information from the environment, accessing

information in long-term memory, and actively constructing new information related to

goal(s) at hand

Articulatory loop for maintenance of information in working memory, verbal output, and/

or verbal mediation for self-regulation of processing or learning

Executive function (including supervisory attention, conflict detection and resolution,

metacontrol—planning, monitoring, updating, and revising, and temporal coordination

of processes)

Circuits for learning and for automatization
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inferior frontal/insula, left middle frontal and medial frontal, and right

cingulate gyrus), and subcortical regions (bilateral thalamus) (Temple et al.,

2001). More brain regions may have activated in the Temple et al. study

of children compared to the Garrett et al. (2000) study of adults because

when skills improve and are more efficient, fewer brain regions may need to

activate to accomplish the same task. Also, judging whether letters match is

a more complex task than merely detecting the presence of a letter.

Indeed, letter matching activated a widely distributed neural network, com-

pared to the more focal activation during letter detection. However, neither

of these tasks assesses orthographic awareness (for which letter detection

and recognition are necessary but not sufficient)—that is, the conscious

reflection about spelling units in the orthographic word form that can be

applied to decode words. For example, awareness that orthographic has eight

spelling units (or, th, o, gr, a, ph, i, c) corresponding to phonemes facilitates

decoding an unknown word, whereas simply knowing that the word has 12

letters does not.

2. Phonological Awareness

Although it is well established that phonological awareness—reflecting upon

and analyzing component phonemes in spoken words—is a critical skill in

beginning word decoding (Liberman, 1999), functional imaging researchers

have not scanned children while they performed a phonological awareness

task, such as phoneme deletion. Rather, brains have been scanned while

participants repeated auditorially presented pseudowords, phonologically

decoded written pseudowords, or made rhyming judgments about audito-

rially or visually presented pseudowords or visually presented letters. Chil-

dren who have phonological awareness can analyze the component

phonemes in a spoken word that correspond to alphabet letters and blend

sounds corresponding to letters in unknown words to construct a spoken

word. For example, the spoken word for orthographic has nine phonemes

(/or/, /th/, /o/, /g/, /r/, /a/, /ph/, /i/, /c/), even though it has eight spelling units

and 12 letters. Blending the /g/ and /r/ phonemes quickly in time and

mapping them onto the gr spelling unit has the pedagogical advantage of

avoiding the insertion of an artifactual vowel sound after each consonant

sound.

3. Morphological Awareness

Morphological awareness is conscious reflection about the word parts

(roots; inflectional suffixes that signal tense, number, or comparison;

prefixes; or derivational suffixes that mark grammatical function) (see

Nagy et al., 1994). Preschoolers have morphological awareness of inflec-

tional suffixes and some prefixes and derivational suffixes but, during the

school years, mature morphological awareness emerges later than phono-
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logical awareness and has a longer developmental course—through the high

school years (Nagy et al., 1993). The word orthographic, like the words

phonological and morphological, has morphemes that derive from the

Greek layer of the word origin. The first morpheme ortho, from orthos,

means right, straight, correct, or normal, and the second morpheme graph

means write or record. The ic signals that the word is an adjective. Thus, the

word orthographic refers to correct writing of letter forms and orthographic

word form to all the letters in the correctly spelled word. The word phono-

logical has a morpheme referring to sound (-phono) and to study of (-logy)

and is marked as an adjective by the suffixes ic þ al. The word morpho-

logical has a morpheme referring to meaning (morph) morphological has a

morpheme referring to marking it as an adjective (ic þ al). The phonological

word form is all the sounds in the spoken word. The morphological word

form is all the morphemes conveying meaning and for grammar in the

spoken ad writes word forms. Thus, orthographic is a word that refers to

(describes) correct writing of letter forms. However, according to Multiple

Word Format Awareness and Mapping Theory, recovering the meaning of

the whole word or lexical unit requires close attention to and coordination

of the spelling units, phonemes, and morphemes in the whole word. Mor-

phological awareness of word parts that convey meaning and grammatical

function may develop later than orthographic or phonological awareness

because it depends on the more complex coordination or mapping of three

kinds of word parts—spelling, sound, and meaning/grammar units—than

does orthographic awareness (spelling alone or spelling–phoneme mapping)

or phonological awareness (sound alone or spelling–phoneme mapping).

Morphological awareness is probably necessary for processing the increas-

ingly complex words (multisyllabic and multimorphemic) encountered

in written texts in the upper elementary, middle school, and high school

grades.

4. Multiple Word Forms or Internal Codes

Brain imaging studies are showing that words are coded in multiple formats

(internal codes) in the brain (Berninger & Richards, 2002). Readers draw on

these codes in a flexible way in word decoding and recognition (Berninger,

1994; Pugh et al., 1994). The internal codes for phonological and morpho-

logical word forms and their interconnections are constructed as children

acquire oral language through listening and oral language through speaking.

Orthographic word forms are created as children learn to read and write

written language. These orthographic word forms are probably created

through complex computations that map the preexisting phonological

and morphological word forms onto the newly emerging orthographic

word forms. During formal schooling, not only does the nature and quality

of these orthographic word forms evolve but the related phonological and
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morphological word forms may also be transformed in the process (Nagy,

personal communication). The details of these mapping procedures under-

lying Triple Word Form Awarness and Mapping Theory and transform-

ations are being charted at the behavioral level in an ongoing longitudinal

study.

In an fMRI study, Booth et al. (2001) studied developmental changes

between children and adults in brain activation patterns for the orthographic

and phonological word forms. Children showed overlap in brain regions

activated for orthographic and phonological word forms, especially in

Wernicke’s region. In contrast, adults showed unique activation in non-

overlapping brain regions specific to phonological word forms (superior

temporal gyrus) and orthographic word forms (middle temporal gyrus and

fusiform gyrus). These results indicate that in the course of constructing a

reading brain (a new layer; Minsky, 1986) that incorporates the ortho-

graphic word form, the reading brain undergoes functional reorganization.

Initially, the newly constructed system draws on multiple interconnections

between the orthographic word form and the existing phonological word

form (Berninger, 1994); see Table I. However, when the orthographic–

phonological mapping process is completed, the preexisting system for

phonological word forms (on which the orthographic word form system

was bootstrapped) becomes separable from that orthographic word form

system in the neural architecture—because the newly created layer contain-

ing the multiple mapping operations can be directly accessed and operates

on its own. Although the two word form systems are separable in the neural

architecture of the brain, they may be functionally integrated during the act

of reading in real time.

a. Phonological word form processes. For over a century, the sound form

of words has been associated with the region of the brain known as classic

Wernicke’s area, the posterior superior temporal gyrus (Wernicke, 1874). In

a recent fMRI study (Burton et al., 2001), adults were asked to repeat orally

auditorially presented single words. Unique brain activation (relative to a

control condition in which a digitally reversed spoken word was presented

and the participants repeated the same word on each trial) occurred in the

left posterior superior temporal gyrus and inferior frontal gyrus and supple-

mentary motor areas, which may all be involved in processing phonological

word forms. However, considerable interindividual variability was observed.

Event-related brain potential (ERP) studies have shown that specific

cognitive functions tend to occur at predictable times after stimulus onset.

For example, phonological word processing tends to occur between 250 and

350ms, whereas semantic processing linked to sentence context occurs later,

around 400ms (Connolly et al., 2001). These findings indicate that the

phonological word form is processed earlier and is separable from semantic
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analysis of words. A high-resolution event-related brain potential (hrERP)

study confirmed that phonologically related activation was comparable for

words and pronounceable nonwords; phonological processing does not

require lexical access (semantic processing) (Connolly et al., 2001).

Human speech perception imposes categories of sound on the continuous

speech signal. Speech researchers differentiate between speech elements that

vary across categories (e.g., /b/ and /d/) and those that vary within categories

(e.g., phones for the articulatory gestures that vary depending on position in

word context, as in the slight variations in the /b/ in saying bad and rub). In a

MEG study (Kasai et al., 2001), preattentive perception (before conscious

attention) of across-category change in vowels activated both left and right

brain symmetrically, whereas analysis of within-category change in physical

features of vowel change activated primarily right brain.

b. Morphological word form processes. In an fMRI study (Aylward et al.,

2003), morpheme mapping was assessed on the basis of comparing two

kinds of judgments: (a) whether a word might ‘‘come from’’ (be semantically

related to word stems that contained familiar spelling units that did or did

not function as morphemes—derivational suffixes signaling grammatical

information), and (b) whether two words were or were not synonyms sharing

general semantic features. An example of a yes response for the comes-from

task is ‘‘teacher teach,’’ for which the er spelling unit functions as a mor-

pheme that transforms a verb into a noun. An example of a no response for

the comes-from task is ‘‘corner corn,’’ for which the er spelling unit does not

function as a morpheme. An example of a yes response for the synonym task

is ‘‘infant baby.’’ An example of a no response for the synonym task is ‘‘girl

boy.’’ For both judgments, words were presented auditorially and visually so

that results did not depend on decoding skill. For children with normal

reading development, different brain regions activated for morpheme map-

ping and for phoneme mapping (comparing judgments about whether

one- and two-letter color-coded spelling units in written pseudowords can

stand for the same phoneme and whether two sets of letter strings match

exactly). Results provided evidence that (a) morphological word forms are

uniquely different from general semantic features for word meaning, and

(b) the phonological word form and morphological word form mapping

processes are separable in the neural architecture of the brain.

c. Orthographic word form processes. A number of imaging studies (see

Berninger & Richards, 2002, for a review of studies through 2001) are

providing converging evidence that the brain regions specific to the ortho-

graphic word form are sensitive to abstractions about the regularities in

written words (letter patterns) rather than the visual features of letters

(Cohen et al., 2002; Polk & Farah, 2002). Imaging studies have shown that
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the orthographic word form activates the left fusiform gyrus but that acti-

vation here may involve only prelexical processing because this gyrus does

not code semantic features (e.g., Dehaene et al., 2002). Because left fusiform

gyrus does not respond to numerical digits, it is thought to be specialized for

letter processing (Polk et al., 2002). Cohen et al. (2002) defined the Visual

Word Form (VWF) area on the basis of its representation of letter strings as

an ordered set of abstract letter identities. Functional imaging data, based on

both blocked fMRI and event-related fMRI designs, localize the Visual

Word Form Area in the left fusiform (extrastriatal cortex), which shares

stronger activation to alphabetic strings than checkerboards (nonlinguistic

visual stimuli) and to written words than nonpronounceable consonant letter

strings. See Polk and Farah (2002) for review of other evidence that this

region responds to written stimuli that are wordlike but not to random letter

strings. Evidence based on direct recording on the brain has been reported

that orthographic–phonological mapping occurs here (Nobre et al., 1994).

Orthographic–semantic mapping may also occur here (Cohen et al., 2002).

Orthographic Word Form area is probably a more appropriate term than

Visual Word Form area for an area where visual stimuli becomes linked to

language and that processes visible language rather than nonlinguistic visual

features (Berninger, 1994; Berninger & Richards, 2002; Cohen et al., 2002).

Another reason to refer to it as the Orthographic Word Form is that the left

ventral cortex (also referred to as basal temporal cortex), which contains the

fusiform gyrus, responds comparably to real words and pseudowords with

letters that alternate in case format (Polk & Farah, 2002). Thus, abstract

orthographic regularities rather than visual features appear to be coded in

this word form area.

d. Word decoding. In an event-related fMRI study, Clark and Wagner

(2003) studied the role of a phonological control (executive) process in

phonological assembly in working memory during learning of novel written

words. Clark and Wagner (2003) tested the hypothesis that the left inferior

prefrontal cortex mediates phonological control but that inferior and super-

ior parietal activation reflects on-line storage. While their brains were

scanned, 20 adults pressed one of two keys under their left hand to indicate

whether visually presented words (English real words, English pseudowords,

and foreign Finnish words) had two or three syllables. Following scanning,

they were given a recognition memory test and asked whether visually

presented words had or had not appeared during scanning. Both English

words and pseudowords activated left inferior prefrontal cortex and bilateral

inferior and superior parietal cortices. Both English pseudowords and

Finnish words elicited greater activation in left inferior prefrontal cortex

and bilateral parietal cortices, but English words elicited greater activation

in bilateral inferior parietal/angular gyrus, posterior cingulate, and medial
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frontopolar cortices. Thus, left inferior prefrontal and parietal regions dif-

ferentially engaged brain as a function of phonological familiarity. That the

left inferior prefrontal cortex activation was greater for unfamiliar than

familiar words shows that this region has a role in (a) constructing unfamil-

iar phonological word forms, and not just retrieving phonological infor-

mation for familiar word forms, and (b) translating (decoding) orthographic

word forms into unfamiliar phonological word forms.

During pseudoword reading, adult readers, who had a history of problems

in learning to read but eventually did learn to read, overactivated in left

frontal regions and posterior extrastriatal regions but underactivated in the

right angular gyrus, dorsolateral prefrontal cortex, and palladium (Ingvar

et al., 2002). These findings imply that those who compensate for their brain

differences that initially interfere with reading acquisition may still show

brain differences when their reading becomes seemingly normal at the be-

havioral level. Whether brain differences in compensated adult readers

represent a brain signature associated with dyslexia or an alternative path-

way to the same behavioral outcome requires additional research.

e. Word reading. Using an innovative, automated meta-analysis tech-

nique, Turkeltaub et al. (2002) analyzed results of 11 PET studies of single

word reading. Regions of significant concordance across PET studies, which

were subsequently cross-validated in fMRI studies, included bilateral motor

and superior temporal cortices, presupplementary motor areas, left fusiform

gyrus, and cerebellum. Many studies report converging evidence for a dis-

ruption in the left posterior regions where word forms are processed and

automatic word recognition occurs (Shaywitz et al., 1998). Maturation of

the neuroanatomy underlying single-word reading may be incomplete at age

10 in some children (Schlagger et al., 2002), resulting in a permament

mismatch between their brains and their school curriculum and a stable

deficit rather than a developmental lag. The only antidote to this mismatch

may be heroic efforts to monitor when such structures do myelinate and to

change the academic curriculum for such students throughout schooling

until they are fully compensated.

Schlagger et al. (2002) studied normally developing children (7 to 10)

and young adults (18 to 25) performing three fMRI event-related tasks

for visually presented single words that required a single-word verbal

response: generate verb, generate rhyme, and generate opposite. Cross-age

comparisons are difficult because test performance may depend on task

difficulty, which is not comparable across levels in skill development and

general maturational level (age) of person performing the task. Children and

adults had common and unique activations in left extrastriatal and frontal

cortex, but when participants were matched on performance level, an index

of task difficulty for individuals, age-related differences disappeared,
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pointing to the effects of task difficulty on brain activation. This change in

results points to the challenges facing imaging researchers, who have to

design tasks that, on one hand, pinpoint contrasts in component reading

processes, and, on the other hand, are equated in difficulty across (a)

developmental levels for a skill known to improve across development and

(b) groups of children with and without reading disabilities.

The word prediction paradigm instructs participants to say aloud (overt

response) or silently (covert response) the first word that comes to mind (e.g.,

dream) for the first three letters of a word stem (e.g., dre). Researchers

choose three-letter groups that are associated with five highly predictable

words. Ojemann et al. (1998) used this task in an fMRI study and a PET

study and found increased activation occurred in left frontal and supplemen-

tary motor areas and right cerebellum, and decreased activation occurred in

medial and right lateral parietal regions and right insula. Dhond et al.

(2001), who used this task in a MEG study, reported predictable spatiotem-

poral stages that had flow from the back to the front of the brain, with some

concurrent overlap in time or reactivation of previously activated stages

later in time. For the repeated (primed) word stems, the inferior frontal

gyrus, which was the last region to be engaged by the novel stimulus, showed

the largest response. Because of the previous exposure (familiarity), the

initial stages of processing may have been skipped and processing proceeded

to a latter stage more quickly and efficiently. The authors concluded that

(a) word-specific word form for processing/recognition occurred in visual

association cortex, (b) Wernicke’s area participated in multimodal coding

of written words, and (c) Broca’s area participated in word production

processes even when they were covert.

5. Comprehension—Vocabulary Understanding

In contrast to the orthographic word form (fusiform gyrus) and phono-

logical word form (superior temporal gyrus), which have modality-specific

coding in unimodal cortex, semantic processing for word understanding

appears to also be coded in modality-free, heteromodal cortex (left inferior

frontal gyrus and left middle temporal gyrus) (Booth et al., 2002). A single-

subject MEG study indicated that the brain initially responds to multiple

semantic associations in parietal–occipital areas but, subsequently in the

time course, codes grammatical categories of words (Pulvermüler et al.,

2001). Between 200 and 550 ms after stimulus onset, perceptual and semantic

encoding, both of which were followed by a recognition memory test,

differed mainly over the left superior temporal and left superior parietal

sensors, and semantic judgment (whether word was animate or inanimate)

elicited more temporalparietal activation than did perceptual judgment

(whether first and last letter of word were in alphabetic order) (Walla et

al., 2001). Thus, spreading activation of multiple word meanings, based on
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word associations, may occur early in processing but categorical/schematic

judgments of word meaning may occur later.

Verbal fluency (executive functions that control access to and retrieval

from the lexicon) may also influence vocabulary understanding. Holland

et al.’s (2001) comparison of covert verb generation for auditorially pre-

sented nouns and a control task of overt motor productions showed that

for children aged 7 to 18, left lateralized activation occurred in Wernicke’s

area, Broca’s area, cingulate gyrus, and dorsolateral prefrontal cortex

(DLPFC). Degree of lateralization increased with age, and only activation

in left inferior temporal gyrus correlated positively with increasing age.

Left inferior frontal regions may be involved in the initial 30 seconds of a

verbal fluency task, but the left middle frontal region may be involved in the

next 30 seconds (Wood et al., 2001), suggesting that both of these frontal

regions may be involved in retrieval of word meaning but at different

temporal stages of processing. However, meaning processing activates pos-

terior as well as frontal regions. In an fMRI study, Baker et al. (2001)

reported two findings: (a) both left inferior frontal and left fusiform regions

activated more during semantic (classifying words as to whether they are

abstract) than nonsemantic (classifying words as to whether they are in

uppercase format) decisions, and (b) those regions activated more on the

recognition memory test that followed the decision tasks. Patterns of brain

activation for a verbal fluency task that requires an overt response (speech) is

very similar to tasks requiring a covert (inside voice) response, except

that the task requiring speech results in more subcortical activation and

more dorsal anterior cingulate activation on the difficult than easy items

(Fu et al., 2002).

6. Comprehension—Sentence Syntax

Kann and Swaab (2002) reviewed the four paradigms typically used to study

receptive syntactic processing: (a) comparison of complex vs simple syntax;

(b) comparison of sentences to lists of unrelated words; (c) comparison of

sentences composed of pseudowords to normal sentences or rest conditions;

and (d) comparison of syntactically correct sentences with ones containing

syntactic errors. They concluded that syntactic processing recruits many

regions (especially in left frontal and temporal regions) but no brain region

is syntax-specific. Hashimoto and Sakai (2002) localized syntactic processing

to the left inferior frontal gyrus and left dorsal prefrontal cortex, but

Caplan (2001) localized it to the left inferior frontal cortex. Röder et al.

(2002) concluded that syntactic processing depends on partially specialized

systems for syntactic processing in the left anterior regions in the front of

the brain and on partially specialized systems for lexical processing in

perisylvian posterior regions in the back of the brain. Cooke et al.

(2001) found that the patterns of brain activation on syntactic tasks depend
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on both how complex the syntax is and what memory requirements are for

the task.

MEG, which is an imaging tool that can be used to track the time course

of processing, is shedding light on the time course of syntactic processing in a

paradigm that compares the identification of a semantically incongruous

word vs a semantically congruous word at the end of a sentence (Halgren

et al., 2002). The time course for processing may be characterized as follows:

Left activation first occurs at 250msec in Wernicke’s area, then spreads to

anterior temporal sites by 270msec, to Broca’s area by 300msec, to dorso-

lateral prefrontal cortices by 320msec, and to anterior orbital and fronto-

polar cortices by 370msec. Right activation begins at 370msec in the right

anterior temporal and orbital cortices. Bilateral activation occurs at the peak

of the N400 component (400msec after stimulus onset) and involves

widespread left activation in temporal lobe (anterior temporal and perisyl-

vian cortex) and frontal lobe (orbital, frontopolar, dorsolateral prefrontal

cortex). Right activation in orbital and right anterior temporal cortices

continues beyond 400msec.

7. Comprehension—Discourse

Increasing the complexity of stimuli and tasks exponentially increases the

challenges in interpreting the results of brain imaging research. Gaillard et al.

(2001) studied normal children (ages 7.9 to 13.3) as they read Aesop fables

(6 stories with three paragraphs, ranging from 22 to 34 words in length) and

answered riddles (What is a purring household pet?) with silent naming

responses (cat). Both tasks activated many of the same brain regions, includ-

ing middle frontal gyrus and dorsolateral prefrontal cortex. Reading

extended discourse (fables) resulted in twice as much activation in left

middle temporal gyrus and extended activation into superior temporal

gyrus (bilateral but greater on the left).

Keller et al. (2001) reported imaging data to support the claims that (a)

word reading and comprehension draw on different levels of language

(single words and sentence syntax) that activate many brain regions, and

(b) the same brain region (e.g., the left perisylvian language area) contributes

to more than one level of language. However, they also showed that the

computational load associated with each level of language results in an

interaction that affects distribution of neural activation in the network.

Thus, task difficulty affects allocation of resources in the distributed neural

network for language comprehension.

Text coherence may also affect distribution of activation. In an fMRI

study, Robertson et al. (2000) compared sentences with definite articles and

sentences without definite articles to study discourse that was relatively

more coherent or less coherent, respectively. The more coherent discourse

activated more right frontal regions than did the less coherent discourse. In
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contrast, processing strings of nonletters produced more left activation at the

back of the brain. In another fMRI study, Robertson (2000) showed that

brain activation supporting narrative comprehension is separable from brain

activation supporting word- or sentence-level processes. This finding is con-

sistent with findings from a number of neurolinguistic studies supporting a

neural architecture in which neural networks for different levels of language

are spatially separable but temporally coordinated during functions that

draw on the various levels of language (see Berninger & Richards, 2002).

B. Relationship with Other Functional Language Systems

The traditional neurolinguistic model, which included separate modular

centers for receptive language (listening) in Wernicke’s area and for expres-

sive language (speaking or oral expression) in Broca’s area, has been

questioned and revised (Mesulam, 1990) based on multiple imaging method-

ologies: electrical stimulation prior to neurosurgery (e.g., Fried et al., 1981),

electrophysiological studies (e.g., Brown & Hagoort, 1999), and functional

imaging studies (e.g., Binder et al., 2000). Recent functional imaging

research shows that not only are more brain structures involved than previ-

ously thought, but also structures outside of Wernicke’s and Broca’s areas.

Moreover, language regions appear to activate simultaneously as well

as sequentially (Fried et al., 1981); often both right and left hemispheres

(Beeman & Chiarello, 1998), both subcortical and cortical regions, and both

posterior and anterior regions are activated during language processing in

the brain imaging environment. Specific patterns of activation depend on the

nature of the target tasks and control tasks, imaging modality, and other

factors. Different patterns of brain activation are found for different levels

of language (units of analysis, ranging from subword to word to sentence/

syntax to discourse/text levels). For a review of the research supporting these

generalizations, see Berninger and Richards (2002).

Contrary to the widely held belief that language is a unitary construct, it is

not a single system. Lieberman (1999) had the seminal insight that because

language has no end organs of its own, it teams with the sensory and motor

organs to achieve its goals. There are at least four functional language

systems: (a) language teamed with the auditory sense for listening (Language

by Ear); language teamed with the mouth and oral motor pathways for

speaking (Language by Mouth); (c) language teamed with the eye and the

visual sensory system for reading (Language by Eye); and (d) language

teamed with the hand and the grapho–motor system for writing (Language

by Hand). These functional language systems learn to work together. For

example, in Liberman’s (1999) motor theory of speech perception, Language

by Ear draws on the articulatory mechanisms of Language by Mouth

to perceive auditory words. Consequently, many imaging researchers
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(e.g., Corina et al., 2001) find activation in precentral gyrus (the primary

motor area) on tasks involving receptive speech. Results of imaging

studies show that writing and reading draw on common as well as unique

brain structures (reviewed by Berninger & Richards, 2002, and updated

by Berninger & Hooper, in press). How connections (cross-talk) among

the functional language systems develop is the topic of an in-progress

longitudinal study of writing and its links with listening, speaking, and

reading.

1. Language by Ear (Listening)

Booth et al. (2000) studied auditory sentence comprehension in five

adults (20 to 28 years old) and seven children (9 to 12 years old). Although

children and adults activated similar networks (e.g., inferior frontal

areas), children were more likely to activate inferior visual areas, suggesting

that they were relying on mental imaging strategies.

2. Language by Mouth (Speaking)

In general, motor output poses methodological challenges for noninvasive

imaging techniques (e.g., fMRI, fMRS) and electrophysiology (e.g., ERPs)

because it introduces motor artifact. The few studies that used paradigms

requiring spoken responses have been primarily done with single words

rather than more complex productions involving syntax and discourse.

Methodological innovations under investigation may overcome these chal-

lenges in future studies.

3. Language by Hand (Handwriting, Spelling, and Composing)

The posterior end of the left middle frontal gyrus, a region now referred to as

Exner’s Area (Exner, 1881; Matsuo, Kato, & Ozawa, 2001), and the left

superior parietal lobule (Basso et al., 1978; Vernea & Merory, 1975) are

writing centers that activate during writing but not necessarily reading tasks.

In an fMRI study, Matsuo, Kato, Tanaka (2001) compared four contrasting

tasks performed by twelve normal adults: Their results have implications

for orthographic–motor integration with and without integration with

phonological codes. Results depended on whether the orthographic symbol

to be copied could be or could not be coded phonologically. Only one region

activated uniquely when the orthographic symbol could be recoded phonolo-

gically but many regions activated uniquely when the orthographic symbol

could not be recoded phonologically. Integrating two codes—orthographic

and phonological—with motor output may reap a benefit in that fewer brain

resources are needed for reproducing the orthographic symbol. These results,

if replicated with children and English alphabet letters, may have implications

for how multisensory instruction is designed for students with learning

disabilities (for further discussion, see Berninger & Hooper, in press).
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Schulte-Körne et al. (1998) used the passive oddball paradigm in an

electrophysiological study to evaluate mismatch negativity (MMN) for

speech and for nonspeech tone stimuli for 19 children with spelling disability

and 15 controls, all in fifth or sixth grade. MMN is the negative ERP

component elicited in response to discriminable change in frequency, inten-

sity, or duration of tones or phonetic cues in complex auditory stimuli.

Normal and disabled spelling groups, who watched a silent movie while

they listened to auditory stimuli presented binaurally through headphones,

did not differ in MMN for tones but did for speech stimuli. This result for

tone judgments replicated prior PET (Rumsey et al., 1992), fMRS (Richards

et al., 1999), and fMRI (Corina et al., 2001) findings for dyslexics who have

word spelling as well as word reading problems. Schulte-Körne et al.’s

conclusion—that preattentive speech processes during speech perception

may play a role in spelling by influencing the quality and preciseness of the

phonological representations available for learning to map phonemes onto

alphabet letters—is consistent with the reported finding of an independent

genetic pathway from preciseness of phonological word form representation

to spelling (orthographic word form production) in dyslexics (Hsu

et al., 2002).

An fMRI study provides further evidence for the relationship of speech to

spelling (Poldrack et al., 2001). Eight normal adults listened to sentences

presented at four rates of compressed speech that varied rate of acoustic

changes while maintaining spectral features of the speech signal. Based on

regions-of-interest (brain areas that uniquely activate for a specific task) and

conjunction analyses (brain areas that activate across different tasks that

share a common component process), the investigators concluded that pars

triangularis was sensitive to both transient acoustic features in speech per-

ception and phonological decoding. Size of pars triangularis (one of the

structures in Broca’s area) obtained in a structural MRI study was correl-

ated with behavioral measures of phonological skills and also differentiated

dyslexics from verbal IQ- and age-matched controls (Eckert et al., 2003).

These dyslexics, like other dyslexics, had significant spelling as well as word

reading problems.

In an fMRI study (Kircher et al., 2001), seven normal adults completed

a word generation task (producing a word orally to complete a 7-word

sentence stem in which the final low-frequency word was missing) and two

control tasks (decision—choosing one of two words to complete the sentence

stem, which controlled for planning a response; and reading aloud the word

completing the sentence stem, which controlled for the oral motor response

of saying the word). Comparison of the word-generation task with the

decision or reading task revealed unique activation in these regions: left

middle frontal, anterior cingulate, precuneus, and right lateral temporal

cortex. Comparison of the word generation with the decision task
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showed the greatest signal change during word generation in the right

precuneus and anterior/posterior cingulate, right posterior cerebellar cortex,

insula, and lingual/fusiform gyral region, and bilateral middle/superior tem-

poral gyrus. During the decision task, only the left fusiform showed greater

signal change. Comparison of the word generation and the reading task

showed overall greater right than left activation, with the greatest signal

change during word generation in the right superior temporal gyrus, anterior

cingulate gyrus, left precuneus, posterior cerebellar cortex, middle frontal

gyrus, inferior parietal lobule, and right frontal operculum. Comparison of

the decision and the reading control tasks revealed unique activation in the

left inferior frontal and middle/superior temporal cortex bilaterally. The

investigators concluded that the left hemisphere has more narrow semantic

fields, which are constrained by specific, immediate linguistic context, and

the right hemisphere has more wide-reaching semantic fields, which are

tailored to broad linguistic context, including multiple word meanings and

multiple sentence interpretations.

C. Relationship with Domain-General Processes

Domain-general systems that the functional reading system may draw

upon include specific sensory systems (auditory, visual, kinesthetic), fine

motor systems for the mouth and hand, attentional systems, networks of

supervisory executive functions, the limbic system, and the higher-level

thinking and problem solving system (Berninger & Richards, 2002). During

goal-directed activity, the word storage regions, articulatory loop involving

the oral–motor system, and the attentional/supervisory system may be

orchestrated together as a functional working memory system. Just as the

introduction of in vivo brain imaging techniques resulted in findings that

changed understanding of the language system from that based solely on

autopsy studies, brain imaging studies are expanding knowledge of the

working memory system beyond the initial models proposed by Baddeley

and colleagues, who are also revising their initial models (Baddeley

et al., 1998).

1. Working Memory

a. Storage systems. Recent studies do not support a clear distinction

between a phonological store and a visual spatial sketchpad and central

executive in working memory. Zurowski et al. (2002) reported evidence

for a common working memory network for processing speech (phono-

logical features) or spatially coded speech (serial syllables) and phonological

working memory: activation in superior frontal sulcus, posterior parietal

cortex, left inferior frontal gyrus, precuneus, and bilateral middle frontal

gyrus. They failed to find evidence for a localized phonological working
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memory and concluded that localization of verbal working memory to left

prefrontal cortex may really reflect the phonological strategies used in verbal

working memory tasks. Left inferior frontal gyrus was activated whether the

task was phonological judgment (0-back) or phonological working memory

(2-back). Using a novel mental writing task, Sugishita et al. (1996) found

regionally specific activation for graphic visual imagery in left frontal cingu-

late and bilateral intraparietal regions. This result suggests that there may be

a storage buffer in working memory specific to letter forms.

b. Articulatory loop. Increasingly, the role of the phonological loop is

expanding beyond mere rehearsal for maintenance in working memory (an

idea grounded in early models of short-term memory) to its role in language

learning (Baddeley et al., 1998). Baddeley et al. (1998) proposed that the

articulatory loop may serve as a phonological control mechanism that

regulates phonological operations involved in learning new words. The

right cerebellum and bilateral pars triangularis in Broca’s area (inferior

frontal gyrus) may be structural correlates of the articulatory loop in

children (Eckert et al., 2003).

c. Supervisory attentional/executive functions. Tasks that induce conflict

(e.g., due to competing responses as on a Stroop test) tend to increase

activation in anterior cingulate and left prefrontal cortex, but there does

not seem to be a simple distinct network for monitoring or resolving conflict;

rather, specific kinds of conflict activate different neural networks or

locations in a distributed network (Fan et al., 2003). Shaywitz et al. (2001)

studied three kinds of attentional control processes (selective attention,

divided attention, and executive function) during language tasks emphasiz-

ing meaning judgments with words coded in auditory or visual sensory

systems. Selective attention was associated with increased activation in left

parietal and inferior frontal regions. Divided attention was associated

with increased activation in these same regions bilaterally. Executive func-

tions increased activation in frontal regions. Clearly, the frontal lobe plays

an important role in the executive functions involved in reading (Denckla,

1996), and the working memory system is a critical part of a functional

reading system, especially in supporting reading comprehension processes

(Oakhill et al., 1998).

In an fMRI study, Wagner et al. (2001) asked 14 normal adults to make

word choices (deciding which of two words most closely related to a target

word). They investigated the relationships between semantic distance

(choices strongly or weakly resembled the target word) and the number of

choices (two or four). Results showed that left inferior prefrontal cortex

(LIPC) plays a role in controlled access to goal-directed retrieval of semantic

knowledge from long-term memory and use of semantic knowledge in
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working memory. Whether retrieval had to deal with competing options

seemed to be irrelevant.

In contrast to the prior exclusive emphasis on the space (capacity) limita-

tions of working memory, the timing mechanisms of working memory are

increasingly being considered (Berninger, 1999). Fuster’s (1997) animal

model makes testable predictions about how the prefrontal cortex governs

the temporal organization of many layers of cortex and subcortical regions

in coordinating a goal-directed activity. This temporal coordination includes

both set (forward in time and mostly motor attention directed toward

preparation for action) and short-term memory (retrospective in time and

geared to storing incoming sensory-coded information from the environ-

ment). Thus, working memory is attention directed to the internal represen-

tations that work with short-term storage systems (past time) and set (future

time) to reconcile the past and future in the present momentary time.

In humans who can read, the supervisory/attentional system may play an

important role in temporal coordination of the various codes for word form

storage. For example, the middle frontal gyrus, which typically activates in

studies of working memory, is strongly activated in logographic reading,

probably to coordinate the extensive visuospatial, semantic, and phono-

logical analysis needed to read logographs (Tan et al., 2001). Corina et al.

(2001) found significant differences between child dyslexics and controls in

middle frontal gyrus whether the task was to attend to alone or both

phonology and semartics suggesting that the child dyslexics had difficulty

not only in processing phonological information but also in the executive

control processes for coordinating language codes. These investigators pro-

posed the code coordination hypothesis of dyslexia, not as an alternative to

the phonological core hypothesis, but as an additional explanatory mechan-

ism involving executive functions that work specifically with functional

language systems.

d. Reconciling the phonological core deficit and working memory deficit

theories for dyslexia. Swanson and Siegel (2001) synthesized a growing

body of evidence in support of a working memory deficit of dyslexia.

Functional systems theory, as articulated in this chapter, offers a viable

way to reconcile these contrasting views. Within a functional working

memory system, multiple components work together to support goal-

directed activity: word form storage to support temporary processing, an

articulatory loop for maintaining activation or regulating the word learning

process (that depends on mapping the interrelationships among three word

forms), and an executive control network for monitoring and managing

conflict and for planning and achieving goals. Each of these components

may have a phonological component—storage of phonological word forms,

phonological processes involved in articulation (phonology involved in oral–
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motor function), and executive control processes involved in retrieval of

phonological word forms. An individual who has selective impairment in

any of these phonological processes is also likely to have an impaired

working memory system. From a systems theory perspective, the individual

suffers from both a phonological deficit and a working memory deficit. In a

multilevel neural architecture, causal mechanisms may exist at multiple

levels, thereby complicating the scientific endeavor of inferring a single

causal etiology.

2. Circuits for Learning and for Automatization

Different circuits appear to activate during learning a motor skill than

during performance of an automatized motor skill. Learning motor skills

changed activation patterns in supplementary motor areas and cerebellum

(Mazziotta et al., 1991; van Mier et al., 1998), but basal ganglia activated

only after overlearning (automatization) (Mazziotta et al., 1991). Frontal

areas activated more in early learning of a visual–motor sequence, parietal

areas more after practice (Sakai et al., 1998). Cerebellum activated during

both novel tasks being learned (motor sequence of key presses) and practiced

tasks (Nicholson et al., 1999) but different cerebellar circuits may activate

during learning than when executing an automatic motor skill (van Mier

et al., 1998). Cerebellar circuits may participate in the computations involved

in the precise timing mechanisms governing motor learning (Ivry & Keele,

1989). This research on grapho–motor learning might be extended to study

oral motor learning involved in oral reading. Scanning the brains of individ-

uals performing different kinds of rapid automatized naming (RAN) tasks,

for example, for letters and for objects, is also adding knowledge about the

brain’s role in automatizing familiar processes (Misra et al., in press).

III. IMAGING STUDIES OF CHILDREN AND YOUTH
WITH AND WITHOUT READING DISABILITIES

In this section, the emerging literature on brain imaging of children and

youth that compares normal and disabled readers is reviewed. Such studies

are best interpreted in light of the set of tasks that are used, the imaging

modality used, and the characteristics of the participants. Given the com-

plexity of functional systems, conclusions should be restricted to the tasks

given and the control task(s) used, with acknowledgement that the exact

patterning of results may change as a function of the set of processes studied,

which is always a subset of the processes in the complete functional reading

system. Also, published results do not reflect the sum of all activation

detected but only the relative patterning (what was statistically unique

compared to the control task or other comparisons among tasks). Many

6. The Reading Brain in Children and Youth 223



aspects of neural architecture may be necessary but not activated sufficiently

to result in unique activation. Each imaging modality has strengths and

weaknesses, and conclusions should also be restricted to the neural substrate

assessed. Only as the various sets of tasks are studied with many imaging

modalities will a full understanding of the reading brain system be achieved.

In general, studies vary considerably in how they define reading disability.

This definitional issue poses serious problems for interpretation of brain

imaging results (Bishop, 2002) because samples may differ as to whether

children have dyslexia (specific deficit in word-reading processes in the con-

text of otherwise normal language and cognitive development) or a variety of

aural/oral language processing problems in addition to their reading prob-

lems (reading problems not specific to reading and spelling written words).

Considerable evidence is mounting that reading problems that do and do not

have a basis in underlying aural/oral language disability have a different

genetic basis (Bartlett et al., 2002; Lai et al., 2001; SLI Consortium, 2002;

Raskind, 2001; Thomson & Raskind, 2003) and a different neuroanatomical

basis (Leonard 2001). Brain imaging results may be confounded by samples

that are really not comparable in the nature of the reading disabilities

represented. This problem goes beyond the thorny issue of IQ–achievement

discrepancy as a definition or the use of verbal IQ versus nonverbal IQ

in establishing expected level of reading achievement. At stake is how func-

tional brain systems are constructed differently based on the internal context

in which the various components are orchestrated (all the relevant compon-

ents of a functional reading system), which may be different for different

kinds of profiles of readers. Adding on interactions of internal components

with the external environment adds yet another layer of complexity.

In Bishop’s (2002) view, researchers who study dyslexia and other reading

disorders should describe their samples more completely on a full profile of

language, motor, and cognitive skills. Such precision in characterizing

samples is likely to lead to faster progress in understanding the neural

basis of the functional reading system and the genetic etiology of deficits in

the structural and functional neural architecture. The cutting edge of

neural science is integrating molecular genetics and neural architecture

(Vandenbergh, 2000). Current genetic methods assume genetic epigenesis

(non-interacting components at a genetic level) but the possibility of behav-

ioral epigenesis (interactions among components in a complex, functional

system like the reading brain) has not been investigated empirically.

In this review, a succinct description of tasks is provided, but interested

readers are encouraged to go to the original publications for more complete

information. This review is organized by imaging modality and begins with

fMRI because this noninvasive technique is becoming the most widely used

imaging technique for localizing differences in the functional neural archi-

tecture. In interpreting activation patterns, it is also helpful to understand
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that nonactivation may reflect nonengagement of a brain region, whereas

during the course of learning, a pattern is often observed of hyperactivation

(overengagement of a brain region) in the early stages, followed by reduced

activation (less engagement of a brain region) when a process becomes more

efficient. Current imaging techniques do not distinguish between activation

of excitatory or inhibitory neurons; so localizing activation within the neural

architecture does not indicate how the neural activity contributes to the

computational process—by causing other neurons to fire (excitation) or to

remain silent (inhibitory). Mathematical modeling and advances in nano-

technology are needed to sort out the full significance of brain activation for

understanding the neural computation of the brain at work in creating the

human mind and human behavior. Despite these challenges, some themes

are emerging from the various imaging studies with children and youth.

A. Differences between Dyslexics and Normal Readers

1. fMRI

Georgiawa et al. (1999), who conducted the first fMRI study of reading in

children, administered four hierarchically organized tasks: silent viewing of

letter strings (the control task), silent reading of nonwords, silent reading of

high-frequency real words, and phonological transformations of words

(moving first letter to end of a word and adding suffixes). Comparing the

last three tasks to the first task, which served as a common baseline, showed

that dyslexics had a different pattern of brain activation than controls in

(a) nonword reading (in the left temporal and left inferior frontal regions)

and (b) phonological transformations (in the left inferior frontal gyrus and

left thalamus). These results are interesting because the participants were

German-speaking and the German language has highly regular spelling–

sound correspondence, so the phonological processing problems of the

dyslexic children cannot be attributed to properties of the written language.

In another fMRI study, Corina et al. (2001) gave two auditorially pre-

sented language tasks to English-speaking dyslexic boys (age 9 to 12) and

age-matched and verbal IQ-matched controls: phonological (Do these words

rhyme?) and lexical (Are both words real words?). The same pairs of words

were used for both tasks (Appendix of Serafini et al., 2001) so results cannot

be attributed to differences in stimuli. The phonological task required select-

ive attention to the phonological codes but selective disregard of semantic

codes, whereas the lexical task required selective attention to retrieved

semantic and phonological codes but selective disregard of similiarity of

phonological codes across word pairs. Dyslexics and controls did not differ

on the common control, a tone judgment task, but did on both the phono-

logical and lexical tasks. Because neither of these tasks required reading, the

differences in brain activation could not be explained solely on the basis of
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performance differences between dyslexics and controls in reading ability.

Significant interactions among group (dyslexic or control), tasks (phono-

logical rhyme judgment—attend to phonology and ignore semantics; lexical

judgment—attend to meaning and phonology) occurred in inferior temporal

gyrus, precentral gyrus, middle frontal gyrus, and orbital frontal cortex.

From a systems perspective, the dyslexics showed brain differences in map-

ping phonology and meaning, in articulatory awareness for word units, in

maintaining words in working memory while linguistic codes were manipu-

lated, and in the executive control for coordinating linguistic codes.

Left inferior temporal gyrus is a region where mapping between phon-

ology and semantics is thought to occur. Adult dyslexics differed from

controls in this brain region (Paulesu et al., 1996, 2001). With one exception,

individual control brains consistently activated in this region during the

phonological rhyme judgment but individual dyslexic brains consistently

did not activate (see Berninger & Richards, 2002).

The precentral gyrus is the primary motor zone and may be where articu-

latory gestures involved in speech perception are processed (see Section II).

In the left precentral gyrus, dyslexics overactivated when the task was to

attend to sublexical phonology and make rhyme judgments and underacti-

vated when the task was to attend to meaning and phonology of the whole

word. This result supports the clinical observation that too much emphasis

on articulating small sound units in isolation during decoding without equal

emphasis on naming whole words may interfere with dyslexics developing

automatic pronunciation of whole words.

Dyslexics underactivated on both tasks, but more so on lexical tasks, in

left middle frontal gyrus, which is associated with working memory and

processing meaning. This result suggested that they had difficulty with

maintaining word forms in working memory while manipulating them.

Dyslexics overactivated on the lexical task and underactivated on the

phonological task in left orbital frontal cortex, which is part of the executive

system for dealing with conflict. This result suggested that dyslexics had

difficulty in (a) attending to sound when it was relevant and ignoring

meaning when it was irrelevant; and (b) attending to meaning and sound

when both were relevant.

Temple et al. (2001) used fMRI to compare English-speaking child dys-

lexics and age-matched dyslexics in the 8 to 12 age range. The experimental

paradigm teased apart the orthographic and phonological processing

requirements for tasks sharing the same stimuli. The phonological processing

task required pressing the button if the names of two capital letters rhymed.

The orthographic task required pressing the button if two capital letters

matched. The control task was a nonlinguistic line orientation judgment.

The results showed that both orthographic and phonological processes are

disrupted in dyslexia. In the left temporo–parietal cortex, dyslexics showed
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no activation during the rhyme task, but showed more activation and a

different pattern of activation than control children did in inferior frontal

gyrus. Dyslexics had similar activation on both the phonological and ortho-

graphic tasks, whereas control children showed more activation on the

phonological than the orthographic task. Dyslexics did not activate in

occipital–parietal regions and differed from control children in four regions

during the orthographic task: left middle/superior occipital gyrus, bilateral

cingulate gyrus, right inferior temporal gyrus, and right precuneus.

Georgiawa et al. (2002) used fMRI and event-related potentials (ERPs) to

study German-speaking dyslexic and age- and IQ-matched controls as they

read real words and pseudowords. Published results do not address any

differences in brain activation for the two kinds of words. On fMRI acti-

vation, dyslexics and controls differed significantly in inferior frontal gyrus,

where the dyslexics hyperactivated. Dyslexics also activated in (a) a cluster

including the inferior frontal gyrus (Broca’s area), the left insula, and anter-

ior left temporal superior gyrus, (b) posterior left thalamus, and (c)

left nucleus caudate. ERP differences occurred between the dyslexics and

controls in left frontal electrodes at 250–600msec after stimulus onset for

nonword reading.

Shaywitz et al. (2002) conducted the largest fMRI study of English-

speaking children to date, with 144 children (aged 7 to 18 years), half of

whom were dyslexics. Participants completed five hierarchically organized

tasks: nonlinguistic, visual judgment of line orientation; letter case judg-

ment; letter rhyming judgment; pseudoword rhyming judgment; and seman-

tic judgment of decoded words. Dyslexic and control group brain activation

differed only for the last three tasks that required phonological analysis and

not for the first two tasks that required visual analysis. (The case judgment

task depends more on visual cues than the letter matching task used by

Temple et al. (2001) which depends more on orthographic cues.) On

the phonological tasks, controls activated more than dyslexics in left sites

(inferior frontal gyrus, superior temporal sulcus, middle temporal gyrus, and

middle occipital gyrus) and right sites (inferior frontal gyrus, superior tem-

poral sulcus, superior temporal gyrus, middle temporal gyrus, and medial

orbital gyrus). Activation in left occipitotemporal regions correlated

modestly but significantly with a psychometric measure of pseudoword

reading, consistent with a systems model in which this region is important,

but not the only region involved, in phonological decoding.

The authors interpret their results for children (and adults) in light of a

theory of dyslexia in which disruption to the posterior reading system results

in compensatory shifting to anterior systems, for example, in inferior frontal

gyrus (Broca’s area). This theory is gaining increasing support from a

number of studies reviewed in this chapter and in Berninger and Richards

(2002). Note that the authors do not localize the problem to a single location
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but rather to a network of structures. They (also see Pugh et al., 2000;

Shaywitz & Shaywitz, 2003) have adopted a systems perspective and empha-

size that three systems, primarily on the left side, are disrupted in dyslexia:

(a) a ventral occipitotemporal (including middle occipital gyrus and middle

temporal gyrus, (b) a dorsal parietotemporal system (including angular

gyrus, supramarginal gyrus, and posterior portions of superior temporal

gyrus), and (c) an anterior system (including left inferior frontal region).

A consensus is emerging among many imaging researchers that these three

systems are disrupted in dyslexia.

In an fMRI study, Aylward et al. (2003) administered two tasks to infer

phoneme mapping: (a) match/mismatch for correspondences between 1 or 2

letters in a pseudoword and a phoneme and (b) match/mismatch of letter

strings. They gave two other tasks to infer morpheme mapping: (a) comes

from judgments for word pairs that are morphologically related (farmer and

farm) or are not (mother and moth), even though they share a common

spelling unit (er), and (b) synonym judgments for word pairs that do or do

not have the same meaning. Child dyslexics and age- and verbal IQ-matched

controls differed in brain activation on both phoneme mapping and mor-

pheme mapping, showing that the language problems of dyslexics are more

pervasive than in processing the phonological word form alone. Dyslexics

showed less activation than did controls on phoneme mapping in left middle

and inferior frontal gyri, right superior frontal gyrus, left middle and inferior

temporal gyri, and bilateral superior parietal regions. Dyslexics showed less

activation than the controls during morpheme mapping in left middle frontal

gyrus, right superior parietal, and right fusiform/occipital gyrus.

2. fMRS and Comparison of fMRI and fMRS

Using fMRS, a kind of functional imaging that detects chemical activation

during energy utilization in neural metabolism, Richards et al. (1999) found

differences between child dyslexics and controls (age 9 to 12) in lactate

activation in left frontal regions during a phonological task and replicated

this finding on another sample of children of the same age (Richards et al.

2002). The dyslexics produced more lactate activation than did age- and

IQ-matched controls during the same phonological judgment task used in

Corina et al. (2001), suggesting that their phonological processing was less

efficient at a neural level. Serafini et al. (2001) showed comparability of

fMRI Blood Oxygenation Level Dependent (BOLD) response and fMRS

lactate activation on the lexical judgment task. Richards et al. (submitted)

compared fMRI and fMRS on the lexical judgment task in word form areas

and found fMRI/fMRS convergence in a phonological word form area in

good readers but not in dyslexics during a lexical judgment task; fMRS

detected abnormal lactate activation in a brain structure associated with

attention to different sensory codes.
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3. ERP and EP

In a unique series of longitudinal studies, Molfese and Molfese (e.g. Molfese

2000) have collected auditory evoked potentials (EPs) in newborns and

studied their language development during the preschool years and reading

development during the school years. Quantitative parameters in the new-

born EPs predict classification of children’s later language ability (high or

low) at age 3, verbal IQ (high, average, or low) at age 8, and reading

(normal, low, or dyslexic) at age 8 (see Molfese, 2000). Such findings suggest

that early intervention might improve outcomes, if research can identify

developmentally appropriate early interventions for infants and toddlers.

Flynn et al.’s (1992) event-related potential (ERP) study invalidated the

popular myth that dyslexics can be subtyped on the basis of a modality-

specific auditory or visual learning style. However, another ERP study

validated two subtypes in adolescent readers (McPherson et al., 1998). One

subtype has difficulty in phonological decoding—translating orthographic

word form into a phonological word form. The other subtype has trouble

with rate of reading and response preparation, which may be related to

deficiencies in phonological short-term memory. In another ERP study,

child dyslexics (aged 9 to 10) were slower in both visual/orthographic and

auditory/phonological processessing, and even relatively slower in the

phonological processing, compared to controls (Breznitz, 2002). In addition,

the dyslexics had larger gaps between their orthographic and phonological

rates than did the controls. These gap scores correlated significantly with

behavioral measures of decoding.

4. MEG (MSI)

MEG is more sensitive to temporal parameters in brain processing than is

fMRI, which provides more precise spatial localization information. In the

first MEG study with children, Heim et al. (1999) used a passive oddball

paradigm to study processing of rapidly changing speech sounds. Dyslexics

(mean age 13) and good readers (mean age 12) were asked to ignore binau-

rally presented just noticeable consonant vowel syllable contrasts (/ba/ and

/da/) as they watched a silent videotape. Dyslexics and controls differed at

100msec after syllable presentation in that the controls showed left–right

asymmetries in brain activation and dyslexics did not. Over time, activation

in right auditory cortex increased in controls, but activation in left auditory

cortex increased in dyslexics.

MSI is a kind of MEG that provides a real-time spatiotemporal map of

brain activity reflecting electrical currents in neuronal aggregation during

task performance. Simos et al. (2000) administered an auditory and written

word recognition task to dyslexic children (mean age 12) and age-matched

controls in an MSI imaging study. On the auditory word task, all dyslexics

had greater left than right tempoparietal activation, but on the visual word
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task, only one dyslexic had greater left than right tempoparietal activation.

On the visual word activation task, controls showed a sequential pattern

of activation of left basal regions (fusiform and lingual gyri) followed by

activation of left tempoparietal regions; but dyslexics, who showed the same

initial pattern in left basal regions, showed a contrasting second pattern in

that they activated right rather than left tempoparietal regions. This pattern

suggested that dyslexics had a problem in functional connectivity between

the ventral visual association cortex and the dorsal left temporal parietal

areas. That the dyslexics showed the normal left–right asymmetry on the

auditory task, but not the visual word task, suggests that they had difficulty

with processing orthographic word forms in left ventral regions, which

results in a downstream problem in the dorsal tempoparietal regions. (See

previous discussion in Section III on ventral, dorsal, and anterior systems in

word reading.)

Simos et al. (2000) asked children to judge whether a pair of written

pseudowords rhymed during MSI imaging. As in the just described study,

the child dyslexics and controls did not differ in left basal regions in the

initial stage of processing, but did differ in the subsequent stage when the

dyslexics showed a lack of activation in left temporoparietal areas and a

corresponding increase in homologous right hemispheric activation but

controls showed left activation. The pattern for nonword reading was simi-

lar to that observed for real words in the previously described study by this

research group. This study did find longer latencies in right basal temporal

cortex (fusiform gyrus and lingual gyrus) in child dyslexics, consistent with

other reports in the literature.

This research group’s paradigms for studying real words and pseudowords

may be particularly sensitive to detecting anomalies in parietal regions that

support on-line processing of phonological retrieval and control processes

(see Clark & Wagner, 2003) at a subsequent stage after initial word form

processing. Dyslexics have great difficulty not only with initial processing of

phonological word forms in left posterior regions (ventral system), but also

subsequent phonological processing in the parietal regions (dorsal system).

Clock drawing is a clinical measure that is very sensitive to impairment in this

parietal system involved in phonological processing (Eden et al., 2003),

which may be part of the working memory system that supports word

decoding.

Simos et al. (in press) compared kindergartners at-risk and not at-risk for

reading disability during MSI imaging on a task that required them to give

the most common sound associated with each letter. Brain activity on this

task was reliably localized to seven regions in both hemispheres (superior

temporal gyrus, middle temporal gyrus, supramarginal gyrus, angular gyrus,

inferior frontal gyrus, basal temporal cortices, and mesial temporal cortices).

Children who were not at-risk had significantly greater left than right
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superior temporal gyrus activity compared to the at-risk children. Following

explicit, intensive literacy training, the at-risk, profiles were not significantly

different from the not at-risk profiles, providing evidence that early

intervention can lead to normalization of brain function.

B. Plasticity of Brain—Dyslexic Response to Instruction

Currently controversial topics in research that combines brain imaging and

instruction are (a) whether instruction changes the dyslexic brain, and (b) if

so, how (Rosenberger & Rottenberger, 2002). There are two competing

hypotheses. The compensatory hypothesis predicts that new brain circuits

are established, presumably bypassing the faulty circuits. The normalization

hypothesis predicts that aberrant brain circuits are repaired and the same

ones are used by normal readers and dyslexics who are remediated. One

complicating factor is that preexisting differences between dyslexics and

good readers may be eliminated for a number of reasons—for example,

dyslexics may go from being nonresponsive to being responsive (hence,

increasing activation), and good readers may improve in the efficiency of

their processing (hence, decreasing activation); however, this differential

change in activation could not account for all the observed normalization

following instructional intervention (Aylward et al., 2003). The results to

date indicate that the brain is responsive to instructional treatments of as

little as 3 to 8 weeks duration. However, there is a very long developmental

stage between novice and skilled reader for normally developing children

without learning disabilities; so it is important not to draw the premature

conclusion that there is a quick fix to curing dyslexia because the brains of

dyslexics are responsive to instruction. Although research to date provides

support for the normalization hypothesis, considerably more research is

needed until a definitive resolution of these issues is possible.

1. MRI

In the Aylward et al. (2003) study, both the dyslexics and controls were

scanned twice—at the beginning and end of the summer. During the

summer, the dyslexics received 3 weeks (2 hours a day for 14 days) of

comprehensive reading instruction (linguistic awareness, decoding, fluency,

and comprehension described in Berninger et al., 2003) when they were

receiving no other reading instruction. The pretreatment differences between

the dyslexics and controls were reported earlier in Section III. Following

treatment, the regions that showed significant changes from first to second

scan in the dyslexics on both phoneme and morpheme mapping were identi-

fied and the dyslexics and controls were compared on these in the second

scan. On phoneme mapping, dyslexics increased activation in many regions

following treatment, but the increased activation in left inferior frontal gyrus
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and middle frontal gyrus after treatment was significant and robust and

resulted in elimination of most significant differences between dyslexics

and controls on the second scan. On morpheme mapping, dyslexics in-

creased activation in many regions but significantly in right fusiform gyrus

and right superior parietal regions after treatment and were no longer

significantly different from the controls in these regions on the second scan.

Nearly all pretreatment brain activation differences between dyslexics and

controls, not just the ones that showed the strongest treatment effects for the

dyslexics, disappeared on both the phoneme mapping and morpheme

mapping tasks on the second scan, indicating the possibility of near normal-

ization following short-term treatment. These results are not just the conse-

quence of generalized attentional mechanisms because both the pretreatment

differences and changes after treatment were specific to different kinds of

language functions—phoneme mapping or morpheme mapping. These

results show that dyslexia is a treatable disorder but not that this complex

disorder is cured after a short-term intervention. Full compensation may

well depend on long-term, explicit, but highly intellectually engaging instruc-

tion in all academic curricula throughout schooling.

Temple et al. (2003) administered the same tasks as in Temple et al. (2001)

to 20 dyslexics (8- to 12-year-olds) before and after 8 weeks of computerized

training in aural/oral language skills. Changes on psychometric language

and reading tasks and in fMRI brain activation are reported but are difficult

to interpret because comparable results are not reported for controls. It is

mentioned that controls were scanned twice but results are not reported for

comparisons between dyslexics and controls before or after treatment of the

dyslexics.

2. fMRS

Richards et al. (2000) imaged child dyslexics with fMRS before and after

they received a 28-hour intervention, which emphasized phonological aware-

ness and working memory skills and multiple decoding strategies. They also

reimaged the controls at the same time the dyslexics were reimaged. Pretreat-

ment differences (Richards et al., 1999) were not found after treatment,

suggesting that the brain is both a dependent variable that is responsive to

instruction and an independent variable that influences instructional needs.

In contrast to Richards et al. (2000) in which all dyslexics received the same

treatment, the Richards et al. (2002) study randomly assigned children to one

of two 28-hour treatments in order to make causal inferences about treat-

ment effects—phonological or morphological awareness training embedded

in an instructional protocol that had common decoding, fluency, and com-

prehension components. In Richards et al. (2002), the morphological treat-

ment, but not the phonological treatment, was significantly associated with

(a) a reduction in lactate activation in left anterior regions during a phono-
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logical judgment task, and (b) significant improvement on a behavioral

measure of phonological decoding rate for pseudowords. Results were inter-

preted on the basis of Triple Word Form Awareness and Mapping theory—

teaching morphological awareness had a benefit for mapping the interrela-

tionships among phonology, orthography, and morphology, which jointly

contribute to the decoding process of unfamiliar words (i.e., pseudowords).

3. MEG (MSI)

Simos et al. (2002) obtained MSI imaging in child dyslexics (aged 8 to 17)

and controls before and after 80 hours of intensive phonological training.

Before intervention, on a visual pseudoword rhyme matching task (judge

whether a pair of pseudowords rhyme), dyslexics had little or no activation

in left superior temporal gyrus and had increased right activation in this

region. Following intervention, performance on behavioral measures of

reading improved and activation increased in the left superior temporal

gyrus. However, even after treatment, the peak in left superior temporal

gyrus activation was later in dyslexics than controls.

SUMMARY OF SECTIONS I, II, AND III

Section I reviewed five systems theories of brain function. The common theme

that unifies these theories was that brain function depends on the coordin-

ation of multilevel processes in time. Section II explained how the reading

brain draws on domain-specific reading processes, other functional language

systems, and domain-general processes shared across many functional

systems. The point was made that different brain circuits and computational

mechanisms are involved in learning a new skill and in executing a practiced,

automatic skill. In either case, a neural architecture for working memory

supports goal-directed behavior such as reading. Working memory has stor-

age mechanisms, an articulatory loop for learning new words or maintaining

familiar words in working memory, and a supervisory attentional system.

Each of these processes has a phonological component—the phonological

word form for storage, the phonological mediation and word production

processes of the articulatory loop, and the executive control processes for

retrieving phonological word forms, managing the mapping procedures for

interrelating the three word forms (see Table I), and inhibiting irrelevant

inhibiting irrelevant information during phonological processing. Thus, the

phonological core deficit theory of dyslexia and the working memory deficit

theory of dyslexia are not incompatible.

Section III reviewed results of recent brain imaging studies of children

and youth with and without reading disabilities, with attention to the

various methodological challenges facing imaging researchers—such as
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equating tasks on difficulty level for different ages and groups and creating

tasks that can be compared and interpreted in meaningful ways. These

challenges include the definition of what a reading disability is. The brain’s

response to instructional intervention may well depend on etiology of the

reading disability—the specific genetic or neurological factors underlying it

or the student’s overall profile of abilities. Children who are mildly at risk

may be very responsive to early intervention. Those who show persisting

signs of dyslexia (specific to reading written words, see Shaywitz, 2003)

may also be responsive to instructional intervention. Those with more per-

vasive language learning disability affecting many aspects of their language

functions and ability to use language to learn may be slower to respond to

instructional interventions. The issues of defining reading disabilities and

effective instructional intervention are now discussed from the perspective

of systems theory and the recognition that many different processes in

a multilevel, temporally constrained brain architecture are relevant.

IV. IMPLICATIONS FOR ASSESSMENT AND
INSTRUCTIONAL INTERVENTION

A. Normal Variation, Atypical Development, and Brain-Based
Differential Diagnosis

The IQ–achievement discrepancy definition used in most states for qualifying

students for special education services has been problematic for a number of

reasons (Fletcher et al., 2002), including the fact that it relies only on an

exclusionary definition of what a learning disability is not (not related to

sensory, motoric, or intellectual deficit or cultural difference). If reading is a

functional brain system (Luria, 1962/1980, 1973), then it should be possible

to define specific reading disabilities based on inclusionary criteria of what

they are. Such criteria would specify which processes in an individual

student’s profile are or are not impaired or underdeveloped, for the

domain-specific reading system and for the related domain-general systems.

In describing an individual student’s profile within and across systems, it

is important not to confuse learning differences within the normal range

(attributed to normal variation) with learning disabilities that are outside

the normal range. Learning differences and learning disabilities should be

defined on the basis of an individual profile (pattern of component processes

in a system) and not on the basis of a single skill. For this reason, the

University of Washington research group studied normal variation in

reading and writing development using multiple reading and writing and

reading-related, writing-related, skills before studying specific reading or

writing disabilities.
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If the multisystem profile in which low reading achievement occurs influ-

ences component processes within and across brain systems, then it is

important to define reading disability on the basis of a comprehensive

assessment of many functional brain systems and not just low performance

on isolated reading skills. Domains that are especially relevant to reading

functioning are cognition and memory, receptive and expressive language,

visual–spatial, fine and gross motor, attention, executive function, and

social and emotional behavior. Only by comparing patterns across domains

of functioning, as well as relative performance within a domain, can neu-

ropsychologists evaluate whether children are exhibiting normal variation

(learning differences), learning disabilities (specific to a certain system

and process and not expected on the basis of developmental level of all

other systems, relative to the population mean), or atypical development

(disabilities that are not specific to a certain system or process because

other systems are significantly outside the normal range, relative to the

population mean) (see Berninger, 2001, in press; Berninger & O’ Donnell,

in press).

The cause of a learning disability (etiology), the most effective treatment

for it, and the prognosis (most probable long-term learning outcome)

may not be related in a simple one-to-one way (Berninger et al., 2003).

The cause of a reading problem is most likely different if it occurs in the

profile of a student who also has (a) mental retardation, (b) pervasive

developmental disorder with autistic spectrum features, (c) primary language

disability, (d) dyslexia (impaired reading and spelling), or (e) dysgraphia

(impaired handwriting and/or spelling) with no reading impairment. Not

only are the genetics and neurological mechanisms probably different, as

already discussed, but also how reading procedures are created (during

construction of the functional reading system) is probably different for

these various prototypical profiles. For any reading problem, the cause

may be univariate, but the most effective treatment is likely to be multivari-

ate and aimed at all levels of language and at nonreading functions as well

(Berninger & Abbott, 2003; Berninger & Richards, 2002; Carlisle & Rice,

2003; Wolf & Kennedy, 2002). The most effective treatment for teaching

reading to students with each of the prototypical profiles probably shares

some common, but also has many unique, features. For example, the kind of

vocabulary knowledge that can be used in teaching reading skills will be very

different, and the way in which transfer to independent reading can be

taught will also vary greatly across these profiles. Moreover, with appropri-

ate instruction, the eventual student learning outcome is likely to be higher

for the last two profiles than for the first three profiles, in which more

processes fall outside the normal range. Longitudinal research is needed

for the etiology, most effective treatments, and prognosis for each of these

prototypical profiles.
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B. Instructional Implications of Functional Brain Systems

1. Enhancing Teachers’ Task Analysis Abilities

Teachers are given little or no training in task analyzing processes needed to

learn specific reading skills in the curriculum, in troubleshooting why certain

students may have difficulty with learning selected components of curricu-

lum, or in generating alternative solutions should the current instructional

approach not be effective. Educating teachers about the reading brain at

work provides a conceptual foundation for such diagnosis and generation of

instructional approaches.

2. Cross-Level Coordination

In Fuster’s (1997) model, all behavior may be described on the basis of a

hierarchial ordering of structured units of sensation and action that differ in

whether they are coded in sensory or motor modalities or more abstract

representations and must be coordinated with one another in a cross-level,

bottom-up, top-down fashion. One implication of this hierarchical arrange-

ment is that instructional treatment of written language disorders, like

dyslexia and dysgraphia, may need to be aimed more broadly at cross-

level, coordinated lower-order and higher-order processes in the hierarchy

than is typical in the classic multisensory approach recommended for

treating dyslexia. In fact, limiting intervention to multiple sensory codes

may restrict rate of reading growth—students may benefit from instruction

aimed at motor planning and language processing as well. That is why

reading instruction should be aimed at all levels of language close in time

in a temporally coordinated fashion (Berninger & Richard, 2002; Berninger

& Abbott, 2003).

3. Timing

Minsky (1986), Fuster (1997), and Wolf (2001) make eloquent cases for the

role of timing in managing complex mental activity, such as that required

for reading. The implication of the importance of timing in orchestrating the

various components of a reading brain at work is that more attention should

be given to how instructional components are packaged in the classroom. All

too often instructional services for students with learning disabilities are

fragmented across the school day. For children with vulnerable working

memories, which are temporally constrained, the way in which instruction is

delivered within the lesson, within the school day, within the school week,

and across the school year may influence whether they integrate instruction

in a way that allows them to become readers, that is, to rely on a reading

system of interconnected components that work together to support effort-

less accomplishment of reading goals at school and outside school.
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4. Multiple Word Forms and Mapping Procedures

Brain imaging research has provided evidence for phonological word forms,

orthographic word forms, and morphological word forms in the functional

reading system. Reading instruction should, in developmentally appropriate

ways, teach phonological, orthographic, and morphological awareness and

ways to map interrelationships among the phonological, orthographic, and

morphological word forms explicitly (see Berninger et al., 2003; Berninger &

Richards, 2002; Carlisle & Rice, in press; Wolf & Kennedy, 2002).

5. Articulatory Loop

Dyslexics may have a structural deficit in the neural architecture supporting

the articulatory loop used in learning new words (see Section II). If so,

additional research is needed on the most effective methods of teaching

phonological decoding and oral reading and to students with dyslexia,

given that they may have deficits in (a) the phonological word form storage

system, (b) mapping phonology onto other word forms or their constituent

units, (c) the phonological word analysis and production system, and/or (d)

the executive control processes for managing procedures involving phono-

logical codes or operations.

6. Executive Functions

In our instructional experience, dyslexics need considerable assistance

in developing executive functions for self-regulating the learning process.

They learn well when a knowledgeable teacher structures the learning

environment, makes linguistic principles explicit, and monitors and other-

regulates the instructional activities. They learn less well when left to navi-

gate language learning with less explicit instruction and less one-to-one

monitoring and other-regulation from teachers. Research is also needed to

devise the most effective ways to assist dyslexics with the executive functions

involved in language learning both in the general education environment

and in the individual or small group tutorial.‘

7. Working Memory for Goal-Related Activities

Reading instruction should be designed as optimally as possible for the

working memory system. Many components (linguistic awareness, word

forms, the articulatory loop, executive functions, sentence- and text-level

language processes, and reading goals) in a multilevel functional system with

cross-level, bottom-up, top-down contingencies must be coordinated in time.

That is, the Real Whole Language (see Part III, Berninger & Richards, 2002).

Using these instructional design principles, we were able to show significant

differences between treatment and control groups in reading growth of first

graders (Lesson Set 1), second graders (Lesson Set 6 and 9), and dyslexics
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(Lesson Set 13); handwriting growth of first graders (Lesson Set 3); spelling

growth of second graders (Lesson Set 4); spelling and composing growth of

third graders (Lesson Set 7); handwriting, spelling, and composing growth

of third graders (Lesson Set 8); composing growth of fourth graders (Lesson

Set 10); maintenance of gains the following year and continued gains in

reading (Lesson Set 2) or in spelling (Lesson Set 5); and reading growth for

dyslexics who served as their own controls (Lesson Sets 11, 12, 14, and 15)

(Berninger & Abbott, 2003).

C. Summary Thoughts on a Systems Approach

As is probably now evident, a systems approach poses many challenges for

scientific research. Identifying a single causal mechanism is unlikely in a

complex, multilayered system; seeking constraints at specific levels in the

system is a more reasonable scientific goal (Berninger, 1994; Berninger

& Richards, 2002). Scientists may have to settle for many small theories

about different aspects of a system rather than a general theory that

accounts for all aspects of a complex biological system designed to interact

with a changing environment (Minsky, 1986). Moreover, as researchers are

able to develop computational models to understand the nature of the

specific kinds of computations performed by the various gyri and sulci

referred to frequently throughout this chapter, they will probably have to

alter radically their understanding of the processes contributing to the

behaviors (Churchland, 1986). For example, the deficit in the fast visual

system first documented by Eden et al. (1996), which has been replicated by

several other groups, may point to a deficit in processing change across

elements in a linear array in visual elements. While the rationale for a deficit

in processing fast visual motion of arrows on a screen may not be readily

apparent at the behavioral level, at a physiological level this task may tap the

same processes that support readers’ ability to deal with letter elements in a

word that change more rapidly than word or lexical units do in written text.

This ability to process sequential letters and spelling units in written words

and written text poses challenges for many students with reading disabilities

whose physiological deficits may interfere with orthographic processing of

written text.

D. Closing Words for Skeptics and Critics

Among educational and psychological researchers, there are those who

believe that instructional research and practice has managed well without

knowing anything about the brain and there is no reason to turn to
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brain research now to inform either educational research or practice. At the

same time, there are many general education and special education teachers

who are eager to learn more about the brain in order to understand better

the enormous individual differences they observe in children in their class-

rooms and to implement instructional practices that might help all children,

even those with specific learning disabilities, to learn to read well. Apart

from the fact that noneducators are astonished to find out that teachers, who

are entrusted with the goal of nurturing the brain—the biological organ of

learning—receive no instruction in the compositions and (structure and

function) workings of the brain as part of teacher preparation, there are

many other good reasons for sharing the wealth of research emerging from

cognitive neuroscience with educators. One important reason is that if

scientists do not take a leading role in this process, journalists, who love to

tell stories, are happy to do so. Both journalists and teachers have intellec-

tual curiosity about the brain and will continue to tell and consume good

stories based on myth rather than scientific facts unless brain researchers

take a more proactive role in getting the results of current cognitive neuro-

science research to educators.

Before the technology of brain imaging was available and theDecade of the

Brain produced a wealth of previously unavailable knowledge, it may have

been tolerable for educational researchers and trainers of educational practi-

tioners to question the relevance of brain research to understanding learning

and learning disabilities. However, in the following decade, the burden

of defense is on those educational researchers and trainers of educational

professionals to explain why they would ignore this growing body of know-

ledge. It is a rapidly expanding knowledge base and will be revised from time

to time, as is always the case in scientifically based information, but that is no

excuse for ignoring it, even if it means that professionals will have to take time

to learn a new field of knowledge. At the beginning of the twentieth century,

B. F. Skinner rebelled against armchair philosophy that was not based on

measurable data. He developed time-tested approaches to measuring human

behavior apart from the default ‘‘black box’’ that intervenes between brain

and behavior but was not measurable at that time. Now that the technology

for measuring the intervening variable (which is no longer black and yields

intriguing, colorful images) is available, I suspect that Skinner himself, if alive

today, would advise these educational researchers and trainers to move

on . . . and to embrace a new era in which advances are being made in under-

standing the interactions within brain systems and between brain systems and

instructional environments. Hopefully, this burgeoning knowledge base will

continually improve the educational services offered students with specific

learning disabilities throughout the twenty-first century.
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CHAPTER 7

Difficulties in Reading
Comprehension for Students
with Learning Disabilities

Lorraine Graham and Anne Bellert
University of New England

I. INTRODUCTION

The percentage of students identified with learning disabilities (LD) continues

to increase. Currently, about 7% of the school-age population in North

America are considered to have some form of learning disability (Gersten

et al., 2001). In Australia and New Zealand where the definition of LD is

broader and includes students with various learning difficulties, at least 20%
of school students are considered to have problems in academic areas. Of

these students, 5% are considered to have specific learning disabilities in

academic areas, most commonly, reading (Westwood & Graham, 2000).

Definitions of learning disabilities and learning difficulties vary and con-

troversies over identification procedures, particularly the notion of a discrep-

ancy between individuals’ potential and their actual performance, persist

(e.g., Fuchs & Fuchs, 1998). However, in broad terms, it is agreed that

students with learning disabilities have significant and pervasive problems

acquiring and using some combination of listening, speaking, reading,

writing, reasoning, or mathematical skills due to underlying difficulties

involving their use of language and manipulation of abstract concepts

(e.g., Swanson & Hoskyn, 1998). These difficulties may be associated with
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attention and behavior problems. However, they are not considered to result

from sight or hearing problems, intellectual disabilities, emotional disorders,

or cultural differences. Of all the students who are identified as having

learning disabilities, the vast majority experience problems in reading, not

only in terms of decoding deficiencies but also in terms of their abilities to

construct understandings and draw inferences (Carlisle, 1999; Tractenberg,

2002).

Reading comprehension is a necessary skill throughout schooling and a

vital component of the successful transition to adult responsibilities. It is the

complex outcome of the process of constructing meaning from print. Read-

ing comprehension can be conceptualized as an interactive process requiring

the dynamic combination of a reader’s background knowledge with the

information decoded from text. Successful comprehension requires students

to coordinate many complex skills and to actively participate in their own

learning. Students’ success in comprehension is influenced by how interest-

ing and relevant they find the text they are reading, their competencies in

recognizing, decoding, and pronouncing words fluently and accurately, their

awareness of the different purposes associated with reading, and facility with

comprehension monitoring strategies (Gersten et al., 2001; Swanson, 1999).

The effective comprehension of printed material is also related to text-based

factors, such as the structure and quality of texts, and the familiarity or

complexity of the concepts presented and the vocabulary used (Raben et al.,

1999).

Various theories have been put forward to explain how comprehension

occurs. The bottom-up model emphasizes the teaching of discrete skills that

combine to result in meaning and comprehension. The top-down model

advocates reading instruction that de-emphasizes skills and focuses instead

on a holistic approach to reading connected text and the value of immersing

children in a literate environment. Interactive models such as Rumelhart’s

(1976) combine both these theoretical approaches and characterize readers

as active and strategic learners who are engaged in predicting, questioning,

confirming, and self-correcting their interpretations of texts. In the inter-

active model, readers apply aspects of bottom-up or top-down processing as

appropriate, depending on the type of comprehension breakdown experi-

enced by the reader and whether the material being read is familiar or

unfamiliar (Manzo & Manzo, 1993). Whatever the theoretical perspective

that helps interpret a reader’s actions, comprehension involves recognizing

the words on the page (computer screen, television, billboard, or package)

fluently and accurately, together with understanding and interpreting the

ideas being conveyed in the context of the whole text and the individual’s

background knowledge.

In the first section of this chapter, we discuss the difficulties in reading

comprehension commonly experienced by students with learning disabilities.
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Because comprehending narrative texts requires some different strategies

than comprehending factual texts, the next section of this chapter offers a

synthesis of research findings related to effective instruction for improving

students’ understanding of these types of text. In the final part of the

chapter, we present what we consider to be continuing dilemmas in reading

research and promising future directions for addressing the comprehension

difficulties faced by students with learning disabilities.

II. STUDENTS’ DIFFICULTIES IN READING
COMPREHENSION

Reading comprehension is an important academic skill. It underpins school

learning and becomes increasingly important in all subject areas as students

progress through the grades. Students with learning disabilities have more

difficulty comprehending what they read than students without disabilities,

even when differences in decoding skill are taken into account (Englert &

Thomas, 1987; Taylor & Williams, 1983).

In general, students with learning disabilities experience poor comprehen-

sion due to their failure to read strategically and to spontaneously monitor

their understanding while reading. Despite the volume of research on teach-

ing comprehension strategies, instructing students with learning disabilities

to use active and efficient reading strategies in a flexible and personalized

way remains a challenge. Students with learning disabilities can experience

comprehension problems because of difficulties in (a) using their back-

ground knowledge appropriately; (b) decoding and word recognition;

(c) vocabulary knowledge; (d) fluency; (e) strategy use and metacognitive

skills; and (f ) in differentiating between common text structures. The next

sections address, in turn, each of these difficulties that may be experienced by

students with learning disabilities.

A. Appropriate Use of Background Knowledge

The appropriate use of background knowledge is a crucial element in ex-

tracting meaning from text. Current research indicates that students benefit

most from activities that assess, activate, and develop their background

knowledge before reading (e.g., Brownell & Walther-Thomas, 1999; Jitendra

et al., 2000; Raben et al., 1999). Structured pre-reading activities serve to

make the text accessible to students and enable them to remember what they

have learned. Indeed, the activation of background knowledge can mean the

difference between being able to understand and apply new concepts and

confusion and lack of comprehension.
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When students are not familiar with the topic of a text, they are

likely to find the concepts presented in it difficult and confusing. For

example, the ease of understanding and drawing an appropriate inference

from the following pairs of sentences (Kintsch & Kennan, 1973) is quite

dramatic.

1. The burning cigarette was carelessly discarded. The fire destroyed many

acres of forest.

2. An abnormally low amount of hydrocele was found. The spermatic cord

was quite dry.

Because the reader is likely to know the consequences of throwing a

burning cigarette into dry bush land, comprehension of these sentences is

almost assured. However, the words hydrocele and spermatic cord are not

likely to be in the background knowledge of most readers. Therefore, the

comprehension of the second pair of sentences is much more effortful and

potentially unsuccessful.

As Rumelhart (1980) pointed out, background knowledge and compre-

hension interact in several ways. The reader may simply not have the

background knowledge to link to the text. The more limited students’

general knowledge and vocabulary skills are, the more difficulty they have

in activating appropriate knowledge to assist in comprehending text. Alter-

natively, textual cues may not be recognized as clues to link to or activate the

knowledge the reader already has, or comprehension failures can occur

because the reader may construct an interpretation of the text that is not

the one intended by the author.

Students with learning disabilities may experience difficulties in activating

appropriate knowledge or in developing background knowledge when it is

missing or uncertain. These students may have knowledge about a topic but

they do not necessarily bring this known information to the experience of

reading and comprehending (Paris et al., 1983). Pre-reading activities such as

brainstorming, developing a graphic organizer, questioning activities, and

writing related to the topic can help activate knowledge. When students lack

the background knowledge necessary to understand a particular text, deci-

sions need to be made regarding what specific knowledge will be provided,

how much time can be allocated for knowledge development activities, and

what specific activities will best facilitate students’ understanding. In general,

the more students know about a topic, the more motivated they are to learn

and the easier it is for them to integrate their background knowledge with

text information, and to organize the new information in memory, available

for later retrieval.
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B. Decoding and Word Recognition

Decoding and word recognition skills are implicated in comprehension

difficulties because they are related to the core deficit that is assumed to

underlie learning disabilities. As Swanson (1999, p. 505) states, the assump-

tion has emerged in recent years that students with learning disabilities have

‘‘specific processing deficits localized in phonological processing, particu-

larly at the word-recognition level . . . (Shaywitz et al., 1996; Seigel, 1992;

Stanovich & Seigel, 1994).’’ This view is widely accepted because reading

problems are so pervasive in students with learning disabilities and because

of the large volume of research suggesting that phonological coding deficits

underlie their reading difficulties, particularly in sight word recognition

(Seigel, 1993). Although there is some evidence that other factors such as

naming speed are also important in understanding the difficulties experi-

enced by readers with learning disabilities (Wolf, 2002), phonological pro-

cessing remains conceptualized as a core deficit at the heart of learning

disabilities.

When students do not decode quickly and accurately, their available

cognitive resources and limited working memory capacity are used for

identifying words and not for constructing meaning at the sentence and

text level. Some readers labor so much over decoding and word recognition

that by the time they struggle to the end of a sentence, they have forgotten

what happened at the beginning. Such effortful and inefficient decoding

obviously affects students’ comprehension and, as a consequence, their

motivation to read. Some students must work so hard to decode text that

they experience reading as neither engaging nor enjoyable.

Automatic decoding is an important component of Stanovich’s (1980)

interactive–compensatory model of reading. Stanovich illustrates his model

by describing a poor reader who is deficient in word recognition skills. In

order to make sense of text, this reader uses known words and guesses

unknown words based on semantic and syntactic knowledge and other

contextual clues. Stanovich concludes that compensating for poor decoding

and word identification skills in this way is unlikely to lead to fluent and

accurate reading. if beginning readers and those with learning disabilities are

to become proficient readers, they must develop the ability to recognize

words independent of context clues in a rapid and automatic fashion.

Competent readers’ skills in context-free word recognition and effective

phonological decoding combine to produce fluent reading (Carlisle & Rice,

2002). Rapid and accurate decoding seems a necessary, but not sufficient,

condition for comprehension to occur. It reduces memory demands for word

identification and releases limited working memory resources for the
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construction of meaning. However, this does not ensure that meaning will be

constructed successfully. Students need to establish a bank of words they

know instantly by sight so that they gain confidence and enjoyment from

reading. Because students with learning disabilities can have memory diffi-

culties and may forget words that they seemed to know the day before,

systematic practice of word recognition skills and vocabulary development

activities are of benefit (Westwood, 2001). The more frequently encountered

and practiced words are, the more likely learners will remember them and use

their stored knowledge when reading and comprehending connected text.

C. Vocabulary Knowledge

A lack of vocabulary knowledge or a mismatch between the reader’s

vocabulary and that of the text can also be a cause of reading comprehension

difficulties. McCormick (1999) uses the following example to illustrate how

the ease of comprehension is affected by an individual’s knowledge of word

meanings.

1. Apprehension of the semantic fields of morphological units is pivotal for

deriving semantic content when reading. This seems to be consummately

plausible and most preceptors’ ripostes to this attestation would predict-

ably be, ‘‘Inexorably so!’’

2. Knowledge of word meanings is important for reading comprehension.

This seems to be quite logical and most teachers’ responses to this

statement would be, ‘‘Of course!’’

These contrasting paragraphs convey the same message but use very

different vocabulary words to do so. Text that contains many unfamiliar

words leads students to experience a high error rate in reading due to their

inability to link text to their background knowledge, thus impacting their

comprehension and contributing to a sense of frustration and loss of motiv-

ation. Birsh (1999) indicates that successful reading comprehension is closely

related to an individual’s oral language comprehension and vocabulary

skills.

Perfetti (1984, p. 87) also notes that vocabulary differences make an

important contribution to reading ability because ‘‘knowing word meanings

enables the reader to assemble and integrate propositions’’ from text and

make sense of what is read. When words are not known, readers’ initial

representations of text can be incomplete and the further integration of ideas

becomes problematic. Just as a lack of vocabulary knowledge can hamper

comprehension, so can a lack of knowledge of syntax and sentence structure

related to the sequence of words in phrases and sentences. As a consequence,

most students with learning disabilities benefit from explicit instruction
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regarding how various connecting and signal words, such as prepositions,

can change the meaning of text and how pronouns relate to their referents.

D. Fluency Related to Reading Comprehension

Fluency related to reading is most often conceptualized in terms of speed and

accuracy (Chard et al., 2002). There seems to be an optimum rate of fluency

that allows the smooth processing of information by the reader. Automati-

city in reading through smooth effortless decoding and word identification

frees cognitive capacity so that the reader’s attention can be focused on

meaning (Perfetti, 1977, 1985). Slow reading makes it difficult to retain

information in working memory long enough for meaning to be constructed

and restricts students to low levels of processing by focusing on letters and

words rather than on concepts and how they link together. In contrast,

reading that is too fast may result in the neglect of important detail in text.

Students with learning disabilities often struggle to read fluently (Meyer &

Felton, 1999). Common problems are related to sight reading words, decod-

ingwords, and reading phases and sentences automatically andwithmeaning.

Slow reading is debilitating because it prevents students thinking about the

text while reading. Both rapid reading of high frequency words and the speedy

application of decoding skills appear critical for optimal reading development

(Chard et al., 2002). As students with learning disabilities are so commonly

dysfluent readers, Wolf (2000) and her colleagues (e.g., Bowers &Wolf, 1999)

have put forward the double deficit hypothesis, which theorizes that students

with learning disabilities have core difficulties in the naming speed of words as

well as in the phonological processing of letters and sounds. The implication

of this thoroughly researched and increasingly influential hypothesis is that

students who are able to decode need ample opportunities to practice reading

connected text in order to become fluent readers. As students become fast and

accurate readers, they often take more delight in reading and may even begin

to reverse the consequences of lack of reading practice, which Stanovich

(1986) has termed the Matthew Effects.

Stanovich (1986) describes how students with learning disabilities experi-

ence delayed phonological awareness and subsequent difficulty in attaining

automaticity of decoding and word recognition. Because laborious decoding

is a drain on cognitive resources, poor comprehension follows and students

become mired in low-level processing. As able readers continue to develop

their reading proficiency, they tend to read more and develop the benefits of

extended practice opportunities as well as exposure to new words and ideas.

In contrast, students who encounter difficulties with reading are generally

less inclined to read. As a result, students with learning disabilities practice

reading skills significantly less than their peers and the cycle of Matthew

Effects in reading, which Stanovich (1986) characterizes as ‘‘the rich get
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richer and the poor get poorer,’’ continues. As students progress through

school, the gap between able and struggling readers widens.

Interestingly, interventions focused on enhancing reading fluency may

have the potential to reverse Matthew Effects over time. A study conducted

by Graham et al. (2001) indicated that an emphasis on word recognition,

repeated reading, and students’ strategy use resulted in improved measures

of speed and accuracy, as well as in gains on standardized vocabulary and

comprehension tests. In addition, students maintained their improvement in

fluency up to one year after the completion of the intervention (Pegg et al.,

2002). During the intervention, students made comments such as ‘‘I didn’t

know I could read like that. I sound just like the good kids!’’, indicating

increased confidence and enjoyment of reading. The implication of this

finding is that providing opportunities for repeated readings and the motiv-

ated practice of word recognition skills improves students’ automaticity of

word recognition and reading fluency and this frees cognitive resources to

focus on comprehension of text. The essential change here is a shift in

cognition from a concentration on lower levels of processing, such as decod-

ing letters and words, to processing higher-order aspects of text, such as

conceptual understandings and inferred meaning.

Stanovich (1986) used a biblical passage (Matthew 25:29) to illustrate the

effects of lack of practice on readers. Similarly, increasing fluency through

interventions that emphasize word recognition and repeated readings may

have effects on readers akin to that described in the Wisdom of Solomon

(16:11), ‘‘For they were pricked, that they should remember thy words; and

were quickly saved, that not falling into deep forgetfulness, they might be

continually mindful of thy goodness.’’ Overall, it appears that fluency is

a critical but neglected factor in many reading programs (Kamenui &

Simmons, 2001). Accurate decoding is not enough; readers need to remem-

ber words and read quickly if they are to understand the connections

between ideas in print and ‘‘not fall into deep forgetfulness.’’

E. Strategy Use and Metacognition

An area of focus in comprehension research is strategy instruction and

metacognition, which is concerned with students’ awareness of their own

thinking and their ability to regulate strategy use while working to compre-

hend printed material. It is important for students to monitor their own

comprehension and to take steps to regain clarity of understanding when

meaning breaks down or becomes confused. Comprehension strategies can

explicitly teach students how to draw inferences from text, summarize infor-

mation, predict what will happen next in a narrative, formulate and answer

questions about text, and visualize what they read in order to improve

comprehension (see Table I).
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Table I

Metacognitive Strategies for Making Meaning during Reading

Inferring Questioning Clarifying Predicting Visualizing

‘‘But the answer is not there!’’

How to find an unstated answer in

a text:

. Join information together

(synthesize)

. Try to make a reasonable

guess (draw a conclusion)

based on the information at

hand

. Make connections,

generalize from specific text

to real life experiences

. Read between the lines to

detect an underlying

message

. Relate cause and effect;

apply reason when facts are

not specifically stated

. Recognize and explore

supporting details

. Make comparisons

. Sense motives

. Make judgments about

characters, relationships,

validity of the text

. Infer information from

visual cues including layout

. Monitor text structure;

detect the main idea in each

section

Infer—to conclude by reasoning

from evidence; to deduce, to imply

Readers generate questions and

respond through self-talk or

‘‘think alouds’’

. Who is ___?

. What is/does ___?

. When is ___?

. Where is ___?

. Why is ___ important?

. Why does ___ happen?

. What are the parts of ___?

. How is ___ an example of

___?

. How do ___ and ___

compare?

. How are ___ and ___

different?

. How does ___ happen?

. What is most important,

___ or ___?

. What is my opinion of

___?

. How many subheadings

are there?

. Does this section finish

soon?

. What will the next section

be about?

Peer modeling of self-questioning

during reading is a powerful

means of demonstrating this

strategy to students with LD.

Clarify when an unknown word is

encountered

. Sound the word out. Is it

at all familiar?

. Use context clues to help

work out the meaning

. Look for a definition

elsewhere in the text

. Look for word roots or

other word parts that may

be familiar

. Consider the need to use a

dictionary or glossary –

now or later?

. Ask someone

Clarify when meaning is

unclear

. Read ahead to see if the

text makes sense anyway

. Reread the section that is

confusing

. Change pace of reading,

slow down to get more

clues, speed up to get ‘‘the

big picture’’

. Reconsider original

predictions

. Evaluate material being

read—is it accurate, is it

biased?

. Ask someone

Students with LD may need cues

and prompts to ask for

clarification (e.g., ‘‘What I don’t

understand is . . . ’’ or ‘‘This is the

part that’s confusing me . . . ’’).

Make a prediction when

. Headings are provided

. The author asks a

question in the text

. The text suggests what

will be discussed next

. A previous prediction is

confirmed or confounded

. A nuance or implication is

detected

Predict outcomes and themes

. Adjust and change

predictions, anticipate

endings

. Where does the narrative

seem to be heading?

. Is the factual text true to

topic or form? Is there an

underlying message?

. What is the purpose of

this part of the text?

. How does this relate to

the main idea of the text?

Predicting content and outcomes

is an important pre-reading

activity but successful

comprehension requires readers

to continue to make and adjust

predictions during reading as

well.

Encourage students to create a

picture in their minds

. Describe the picture

. How does the picture

change over time?

. What events or

information cause the

picture to change?

Explore imaginings and

emotional responses

. When I read this, I

imagine . . .

. As I read in my mind, I

see . . .

. Reading this reminds me

of . . .

. This makes me feel

like . . .

Develop a graphic organizer to

illustrate cause and effect or to

explore relationships

. Concept maps

. Grids, tables, charts,

graphs, etc.

. Venn diagrams

. Sociograms

. Theme charts

Students with LD often need

visual representation of

information to reinforce spoken

or written sources.



In light of findings from research investigating students’ metacognition

and strategy use, conceptions of the nature of learning disabilities have

changed. Although the notion of an underlying processing difficulty still

stands, in terms of strategy use, the present view is that inefficiencies rather

than deficiencies characterize the difficulties experienced by students with

learning disabilities (Gersten et al., 2001). These students could possess the

strategies necessary to approach the comprehension of text in a planned and

strategic way but may fail to use them at the appropriate time or may apply

these strategies in an inefficient or incomplete manner.

The primary function of reading is extracting meaning from text. If

children do not notice that comprehension has broken down, they will fail

to take steps to fix whatever the problem is. Students need to monitor the

success and failure of their attempts to construct meaning from text in order

to be strategic and successful readers. Comprehension monitoring is key in

the development of this kind of independent and self-regulated reading for

meaning. While some reading tasks, such as following directions, are more

likely to elicit comprehension monitoring than other reading situations,

comprehension monitoring is important in processing all types of text. In

fact, recent comprehensive syntheses literature indicates that instruction

focused on comprehension monitoring and strategy training is one of the

most effective instructional techniques for students with learning disabilities

(Forness, 1997; Gersten et al., 2000, Swanson, 1999).

Given the complexity of effective strategy use and the necessity of

developing a repertoire of strategies appropriate for different purposes, it

is essential that instruction be specific, long-term, and directly address issues

of transfer and generalization of strategies to other reading tasks. Instruc-

tion in reading comprehension strategies appears to be most effective when it

aims to increase metacognitive skills (Chan & Cole, 1986; Graves, 1986;

Malone & Mastropieri, 1992), includes ample opportunities for practice

(Pressley et al., 1989), and attributes success to effort and strategy use

(Borkowski et al., 1988; Schunk & Rice, 1992). An important general finding

in many strategy training studies has been that students are more successful

and more likely to transfer strategy use to new situations when the strategic

procedure includes self-monitoring questions (Graves, 1986; Malone &

Mastropieri, 1992; Wong & Jones, 1982).

Many effective strategies direct students to reread or look back in the text

if they cannot respond confidently to the questions that they learn to ask

themselves. Simply rereading and returning to the text in a random way,

however, does not help students with learning disabilities improve their

comprehension; rather, these students have to learn to reread strategically.

For example, Graham andWong (1993) compared self-instructional training

to the more traditional teaching of a question–answer relationship strategy.

Their results indicated that instructing students with learning disabilities to
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ask themselves three focus questions as a strategy to guide rereading was

more effective and resulted in better maintenance of learning.

The three self-monitoring questions used in this study were: (1) How will I

answer this question? (Select a strategic approach) (2) What kind of ques-

tion is this? (literal, inferential, or creative), and (3) Is my answer correct?

(Justify or prove the answer). The 3H strategy, displayed in Figure 7–1 has

been successfully used by students in Canada and Australia as a self-

instruction strategy to guide rereading and answering questions.

Likewise, Swanson’s (1999) meta-analysis of reading research related to

students with learning disabilities assembles convincing evidence to show

that such strategies are beneficial to students with learning disabilities.

Gersten et al. (2001) in their review of teaching reading comprehension

strategies also conclude that many of the strategic inefficiencies experienced

by students with learning disabilities can be ameliorated and that instruction

can significantly improve their strategic processing. Strategy instruction,

combined with direct instructional techniques, appears to yield the highest

effect sizes, indicating the most positive influence on students’ reading

comprehension performance.

1. Head First!

Before reading What do I know?

During reading What don’t I understand?

After reading What do I need to find out?

Ask for help if you need to.

Content?

Vocabulary?

How to?

Use the 3Hs to remind you where the answers to questions are found:

2. HERE In one sentence from the passage.

3. HIDDEN Join together. The answer is in two or more parts of the passage. Or the answer

comes from joining together information from the passage and information that

you already know.

4. In my HEAD Use what you already know to answer the question. Just you or the passage

and you.

5. Check Your Answers. Reread each question and your answer to see if they fit together. How

confident are you of your answer? After you have finished all the

questions, return to any answers you are not sure of. Go through the

3H strategy and check these answers again. You should have a reason

for each of your answers. You do? Well done!

Figure 7–1 The 3H Strategy for Answering Comprehension Questions after a Passage.
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F. Differentiating between Common Text Structures

Research during the 1980s established that students with learning disabilities

have difficulty recognizing many task demands related to comprehension

activities, including how to differentiate between, and strategically ap-

proach, different types of text (e.g., Englert & Thomas, 1987; Taylor &

Samuels, 1983; Wong & Wilson, 1984). Students with learning disabilities

tend to be unsure of the characteristics of common narrative and factual

texts, and consequently experience difficulties using their knowledge of text

structures and recognition of the different purposes of texts as an aid

to comprehension. As more narratives tend to be used in schools, general

comprehension strategies were initially taught to suit these story-oriented

texts. In recent times, however, increased awareness that specific strategies

apply more to one text type than another has meant that differentiating

among types of text has become increasingly important.

Students in today’s schools encounter a variety of texts such as poems,

plays, stories, novels, essays, reports, descriptions, and textbook expositions

that are presented through traditional and electronic media. The two most

common of these text structures are narrative and factual. With experience,

most students gradually develop awareness of the different structures used in

written texts; however, it is particularly important that teachers facilitate this

awareness for students with learning disabilities. These students tend to be

delayed in their comprehension of the different text structures used in factual

or informational texts (Weisberg & Balajthy, 1989) and in their awareness of

the basic elements of narratives (Montague et al., 1990).

The elements of a narrative are organized into what can be described as

‘‘story grammars,’’ consisting of setting, characters, events, and eventual

outcome. Students typically develop an awareness of the story grammar

appropriate to narrative text (e.g., fiction, fairy tales, myths, fiction, fables,

plays, and legends) as they listen to and read stories during their early years

of life. Students who struggle with reading, however, are slower to develop a

sense of the importance of elements such as main characters, setting, the

problem, the complication, and the resolution of a plot. This is evident from

the stories that these students tell and their comprehension of those they

read. For example, Montague et al. (1990) gave students, with and without

learning disabilities, tasks that required the students to retell and write

stories. They found that students with learning disabilities did not perform

as well as their peers did in terms of amount and type of information

included in their recounts and written stories. Compared to their peers,

students with learning disabilities demonstrated less developed understand-

ing of the conventions of a narrative.
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In contrast to narrative texts, the purpose of factual writing is to impart

new information and develop students’ general knowledge about the world

and natural phenomena. Factual texts use one or more patterns of text

structure, such as cause and effect, problem and solution, temporal sequen-

cing, enumeration, or comparison and contrast (Anderson & Armbruster,

1984). Factual or expository text structure can also include embedded defin-

itions, explanations of technical processes, and procedural sequences, as

well as labeled diagrams, graphs, and charts that need to be ‘‘read’’ and

interpreted.

In the same way that awareness of the conventions of narratives affects

student’s comprehension, awareness of structures used in factual texts

affects students’ understanding and recall. For example, Taylor and Samuels

(1983) investigated how students’ awareness of text structure impacts on

their comprehension by comparing recall of well-organized passages with

that of passages consisting of randomly ordered sentences. They found that

the fifth and sixth grade students who were aware of text structure recalled

more from the well-organized passages. The students who were less aware of

text structure, however, performed in a similar way on both the randomly

ordered and the well-organized passages. In this and other related research,

students with learning disabilities seemed unaware of their inability to

comprehend and used no strategies to monitor their understanding of text

(Englert & Thomas, 1987; Taylor & Williams, 1983).

Gersten et al.’s (2001) review of reading comprehension research presents

the following three major research findings related to students’ awareness of

text structure and their comprehension of factual texts. From the literature,

it appears (1) that awareness of text structure increases developmentally

(Brown & Smiley, 1977), (2) that some text structures are more obvious

and easier to recognize than others (Englert & Hiebert, 1984), and (3) that

skill at discerning text structures, and then using knowledge about them

appropriately, is an important factor in comprehending factual text (Taylor

& Beach, 1984; Taylor & Samuels, 1983). Acquiring an awareness of text

structure seems particularly important for readers with learning disabilities.

It appears to foster an appreciation of the organizational factors that under-

lie factual texts and provides a way for students to remember new infor-

mation. The strategy of analyzing the structure of texts may also lead to

more active processing and a greater effort on the part of students

to understand and remember what is read (Carlisle & Rice, 2002). While

an awareness of text structure is not likely to address all the problems

associated with understanding different types of texts that are experienced

by students with learning disabilities, it is clearly likely to enhance the

coherence of students’ comprehension.
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G. Summary of Students’ Difficulties in Reading
Comprehension

Students with learning disabilities can experience comprehension problems

for a range of reasons which can generally be conceptualized as a lack of

mastery of the component knowledge and skills that make up effective

reading comprehension. For students with learning disabilities, reading

comprehension problems often feature difficulties in recognizing and appro-

priately applying background knowledge, poor decoding and word recogni-

tion skills, limited vocabulary knowledge, underdeveloped reading fluency, a

less than strategic approach to comprehension, including the use of ineffect-

ive or inefficient strategies, and limited understandings about common text

structures. Frequently, these reasons do not operate independently of one

another; rather, there exists a reciprocal causation between the component

skills of reading comprehension, resulting in potentially complex and debili-

tating reading comprehension problems. Nonetheless, students’ difficulties

with reading comprehension can be ameliorated by focused and effective

instruction.

Swanson’s (1999, p. 522) meta-analysis indicated that the most important

instructional components associated with improvements in reading compre-

hension were:

1. Directed response questioning, which included the teacher directing stu-

dents to ask questions, the teacher and students engaging in dialogue,

and/or the teacher asking questions.

2. Controlling the difficulty of the processing demands of tasks so that activ-

ities were generally short, with the level of difficulty controlled, the tasks

appropriately sequenced, and the teacher providing necessary assistance

through demonstration.

3. Elaboration, which occurred when additional or redundant explanations

were made about the concepts, procedures, or steps in a strategy.

4. Modeling by the teacher of steps so that the teacher demonstrated the

processes that the students were to follow.

5. Small group instruction, either with students and a teacher or between

students.

6. Strategy cues that included reminders to use strategy steps, the teacher

verbalizing the procedures, and the use of ‘‘think aloud’’ models with the

teacher presenting the benefits of strategy use and its applicability to

certain reading situations.

Obviously, there is no quick fix to difficulties with reading comprehen-

sion for students with learning difficulties. However, well-considered instruc-

tion delivered over an extended period of time, and integrated across the

264 Graham and Bellert



curriculum, will support students to improve and develop their skills and

enable them to better participate in learning at school and in the wide

variety of ‘‘real life’’ experiences that require effective and efficient reading

comprehension.

III. EFFECTIVE READING COMPREHENSION
INSTRUCTION

Before discussion of the role of specific strategies in improving the compre-

hension of narrative and factual texts, general approaches to implementing

effective instructional interventions for students with learning disabilities

will be outlined. This is an important area to address because considerable

progress has been made in designing, implementing, and evaluating effective

interventions that target these students’ performance difficulties in academic

areas (e.g., Vaughn et al., 2000).

For instance, one of the prevailing criticisms of special education for

students with learning disabilities is ‘‘its overemphasis on the ‘basics’ with

the exclusion of any creative or cognitively complex activities,’’ which con-

sequently limits these students to a sparse intellectual diet (Gersten, 1998,

p. 163). This type of instruction reflects the belief that the development of

basic skills precedes any complex cognitive activity. Swanson’s (1999) meta-

analysis of reading research, however, suggests that providing many practice

opportunities can actually minimize the difficulties experienced by students

with learning disabilities, as long as the practice takes place in small, inter-

active groups and is accompanied by direct questioning and careful control

of the difficulty level of tasks.

Similarly, Vaughn et al.’s (2000) meta-analysis, which examined the com-

ponents of interventions associated with high effect sizes, found that the

strongest impact on students’ learning came from interactive, small-group

instruction coupled with controlled task difficulty which, together, ensured

students’ success. Vaughn and her colleagues (2000) also found that effective

interventions focused on key learning areas and used a style of ‘‘direct

response teaching’’ which is interactive and invites dialogue between the

teacher and students, and among peers, through posing questions and

encouraging students to think aloud about text.

In their analysis of reading comprehension research for students

with learning disabilities, Mastropieri et al. (1996) also concluded that self-

questioning strategies had a positive impact on students’ learning. Similarly,

Gersten et al. (2001) in their review categorized effective strategy interven-

tions as either ‘‘comprehension monitoring’’ or ‘‘text structuring.’’ In both

these types of studies, students were taught to generate questions and to

think aloud about what they read before, during, and after they interact with
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text. Table II presents some of the self-questions students can ask as they

work towards constructing and clarifying the meaning of a passage.

To summarize, in effective reading comprehension interventions, students

are encouraged to articulate their thoughts while teachers provide feedback

or ask follow-up questions based on the students’ responses to text. This

interactive dialogue accelerates the comprehension process and moves stu-

dents with learning disabilities toward the ultimate goal of the internaliza-

tion of more sophisticated thinking skills that can be used appropriately as

they read. The role of the teacher is to explicitly teach students how to apply

appropriate strategies. This instruction should be overt and should include

Table II

Self-Questions Asked Before, During and After Reading

Before reading During reading After reading

What will this text be about?

Make predictions based on

the cover, title, context of

book, prior info about the

author, etc.

What do I already know about

this topic?

Relate and explore in terms of

background knowledge.

Make connections.

What don’t I understand about

this text?

Skim to identify any words

that may be difficult. Clarify

their meanings.

What type of text is this?

Getting a grip on text

structure can help me

understand the purpose of the

text and know what to expect

from it.

What type of graphic

organizer would be appropriate

for this text?

Concept map, matrix, cause

and effect diagram, numbered

steps, etc.

What is important

information?

Underline important parts of

the passage in order to

remember where important

information is.

Where does the information fit

into my graphic organizer?

Formulate an ongoing

graphic overview.

Consider relationships and

connections to what I already

know.

What is the author going to say

next?

Make predictions based on

your reading so far.

What will I do if I encounter an

unfamiliar word or if I realize I

don’t understand what I have

read?

Apply ‘‘fix-up’’ strategies:

- Sound out the word. Have I

heard it before?

- Read ahead.

- Reread the section that is

confusing me.

- Vary my pace of reading to

better enable

comprehension (slow down)

or fluency (speed up)

- Ask someone to help.

Can I retell the story or restate

the main points in my own

words?

Summarize and self-question.

What connections does this

text have with my life and

background knowledge?

Make links with what

I already know.

What do I need to find out?

Skimming for a date or name,

and looking for a key word or

a particular phrase, involves

knowing about text structure

and layout

How will I answer

comprehension questions after

a passage?

Use a strategy like the 3H

Strategy. The answers are

either Here, Hidden, or in my

Head.

How can I remember

information from the passage?

Complete the graphic

overview
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multiple opportunities for students to practice under quality feedback con-

ditions with the teacher or with able peers before they use strategies on their

own. Students should also be taught that there are some instances where

strategies are only somewhat useful and other situations where strategies do

not fit particular passages. Interactive dialogue is an essential component of

strategy instruction. It provides ongoing and systematic feedback to assist

students in understanding what they read.

A. Improving Students’ Comprehension of Narrative Text

Proficient readers set their own purposes for reading, engage in active

questioning, and understand when to reread or apply other fix-up strategies.

As we have already discussed, students with learning disabilities can be

taught these strategic ways of approaching comprehension tasks. Strategic

readers make decisions based on their purposes for reading. For example,

if reading for pleasure, they can approach the task in any manner, including

reading as fast or as slowly as desired and even skipping over sections of the

text. However, if students are reading to learn, they need to use effective

strategies that will vary depending on whether the text is narrative or exposi-

tory. In general terms, strategic readers start by thinking about what they are

going to read and then use the sort of self-questions and fix-up strategies

already outlined in Table II.

Although this discussion of the strategies appropriate to different text

structures is separated into narrative and factual sections, in actuality,

many of the instructional procedures that facilitate comprehension of narra-

tives can also ease the interpretation of factual texts and vice versa. There are

some special features of each type of text, however, that merit separate

consideration. Graesser et al. (1991) suggest that several characteristics of

narratives make them easier to comprehend than factual texts, mainly

because the topics covered and the organizational strategies used in narra-

tives tend to be more familiar than those employed in, for instance, text-

books. Table III contains a range of strategies that specifically support

students’ comprehension of narrative texts.

Question–Answer Relationships and Reciprocal Teaching are two general

comprehension strategies that can be applied to narrative texts. While stra-

tegic readers attempt to visualize the action of the story and ask themselves

questions focusing on narrative elements (such as setting, characters, and

motives, the main events of the plot, the problem presented in the story, and

its resolution), students with learning disabilities are generally not so active in

processing text. Question–Answer Relationships (QARs), then, are useful in

reminding teachers and students of the variety of questions that can be asked

about any text. QARs focus on three particular types of comprehension

questions that can be asked after reading. These are text-explicit questions
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that are answered using literal information from one sentence in the passage,

text-implicit or inferential questions, and script-implicit questions that rely on

students’ background knowledge. The 3H strategy, depicted in Figure 7–1, is

an example of a QAR strategy. Question–Answer Relationship strategy

instruction requires a considerable amount of teacher modeling and collab-

orative work if students are to understand different question types and their

importance to effective comprehension processing.

Another strategy that also encourages students to ‘‘relate information

in the text to their own experiences’’ (Au, 1999) is reciprocal teaching. In

this strategy, the adult and students take turns assuming the role of teacher

(Palincsar, 1986). Using a reciprocal teaching framework, the teacher and

students interact by predicting, questioning, summarizing, and clarifying

information from text. When students predict what will happen or what

information the author wants them to understand from what they are about

to read, they are activating their background knowledge. They also learn to

use the structure of the text to help them make defensible predictions.

Students are, therefore, using and consolidating their knowledge of the

structure of text when engaged in reciprocal teaching activities.

The questioning part of the reciprocal teaching strategy, which can also be

incorporated into the 3H strategy, provides students with opportunities to

Table III

Strategies that Support Students’ Comprehension of Narrative Texts

Types of text Strategy

. Stories

. Drama

. Poetry

. Fairy tales

. Myths

. Fables

. Legends

Focus on descriptive passages featuring noun groups, adjectives, and adverbs

that illustrate characters and settings.

Develop understandings about story grammar. Explain how narratives are

typically structured in terms of orientation, complication, and resolution.

Develop appropriate graphic organizers. For example:

. sociograms to plot understandings about characters and relationships

. storymaps to clarify the sequence of events.

Look for nuances, hints of future events, and the implications of happenings.

These are often key clues to what will happen in the narrative.

Identify main characters and secondary characters. Consider their roles.

Explore the relationships between characters.

Consider, explore, and visualize the setting. Relate it to the characters.

Derive meaning from figurative language. Deconstruct similes, metaphors,

and descriptions.

Verbalize and reflect on ‘‘the movie in your head’’ (i.e., students’ visualization

of the narrative). How and why does it change as the text is read?

Identify temporal words that connect happenings to clarify the sequence of

events.

Retell or recount the text using ‘‘who, what, when, where, why’’ questions as

a guide.
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identify the kind of information that is the basis of a good question, to frame

their own questions (whether Here, Hidden, or in my Head), and then

engage in asking themselves and their peers what their answers might be.

In this way, reciprocal teaching empowers students and gives them agency in

what and how they learn. It also allows students to practice identifying

important information in a passage.

In a similar way, reciprocal teaching fosters summarizing skills. Summar-

izing is a difficult task for students with learning disabilities. They find it

difficult to condense information and to determine which parts of a text are

important and which can be omitted without losing key concepts. Teaching

summarizing requires much modeling and practice before students with

learning disabilities experience independent success.

Clarifying is the final aspect of the reciprocal teaching strategy. This

section encourages students to preview difficult vocabulary in a passage

and gives them practice at implementing fix-up strategies to address com-

prehension breakdowns. This strategic approach to comprehension moni-

toring is of particular importance to students with learning disabilities who

are likely to have a history of comprehension difficulties. Once students are

taught in a structured and direct way to clarify their understanding of text

through rereading, reading ahead, using pictures or structural clues, and

asking for help, the conditions are set for them to read meaningfully and to

engage thoughtfully with both narrative and factual texts.

B. Improving Students’ Comprehension of Expository Text

Compared to narrative texts, many students find factual texts less familiar

and less engaging (Gersten et al., 2001). Because factual texts are written to

communicate information, they are more likely to incorporate a greater

variety of text structures (e.g., analysis, cause and effect, classification,

comparison and contrast, definition, description, enumeration, identifica-

tion, illustration, problem and solution, and sequence) and, therefore, to

require the use of multiple comprehension strategies. Table IV presents a

number of strategies that specifically support students’ comprehension of

factual texts. This section will specifically describe the utility of graphic

organizers, the KWL strategy, and SQ3R in supporting students’ effective

comprehension of factual texts.

The use of graphic organizers is a general strategic approach to teaching

reading comprehension that is particularly applicable to factual texts because

they can alert students to the organization of the passage, the central con-

cepts, and the relationships among the ideas presented in the text. Graphic

organizers are also known as semantic maps, semantic webs, concept maps,

frames, or thematic maps. In essence, graphic organizers are representations

of what has been read. They can take various forms, such as a Venn diagram
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of similarities and differences between two countries described in a magazine

article, a matrix which organizes attributes of different minerals along two or

more dimensions, or a flowchart marking the events of a significant period of

history. Graphic organizers not only help to make text comprehensible, but

they also assist in the memorization, storage, and analysis of information. As

well, they can encourage students to engage in critical thinking activities and

improve recall of factual information. Graphic organizers are particularly

helpful to students who have limited vocabulary knowledge because they can

serve as mental maps that allow students to draw and visualize the complex

relationships between concepts in any content area.

Another frequently used strategy for understanding factual text is the

K-W-L method. This strategy is based on research that emphasizes the

importance of activating students’ background knowledge in order to assist

them in constructing meaning from purposeful reading (e.g., Anderson,

1977; Slater, 1989; Steffensen, 1978). This strategy makes use of a chart

divided into three categories:

What we already know (K) What we want to learn (W)

What we learned (L)

After the teacher introduces the topic in a general way, students are

instructed to complete the first column of the chart. The teacher then leads

Table IV

Strategies that Support Students’ Comprehension of Factual Texts

Types of text Strategies

. Reports

. Arguments

. Procedures

. Descriptions

. Explanation

. Response

. Discussion

. Recounts

. Personal responses

Build up knowledge of text types in order to understand the social

purposes of text and identify important organizational structures

& features.

Focus on keywords, technical terms, and their synonyms. This key

strategy requires development of vocabulary skills.

‘‘Read’’ charts, graphs, pictures, headings, and other graphics.

Use graphic organizers. Concept maps, definition maps, flow

charts, and structured overviews are all useful organizers for

factual texts.

Make judgments and be critical. For example: Is this an argument

or an information report? Is this a realistic procedure? How

concrete are these ‘‘facts’’?

Develop skills in skimming, scanning, and summarizing

for understanding text organization and for locating

information.

Use contents, glossary, indexes, dictionary, and other sources

to gather information and clarify vocabulary knowledge.
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a class discussion on what students think they already know about the topic

and writes down every response the students offer. No judgment about the

validity of responses is made at this time. After the brainstorming session is

complete, the teacher elicits and lists comments from students about what

they want to find out about the chosen topic. At the completion of the

activity, students can direct the teacher to cross out the things they thought

they knew but which proved inaccurate during their exploration of the topic.

During the time set aside to record what was learned, students can clarify

vocabulary, categorize new knowledge, and reflect on the amount of learn-

ing that has occurred (Ogle, 1989).

SQ3R (Survey, Question, Read, Recite (or Record), Review) is a well-

known study method (Robinson, 1961) that helps students work actively

with content material. The process provides a systematic format for reading

that helps students interact with the text by asking questions and then

looking for answers. The steps of this strategy are:

1. Survey. Students examine the titles, headings, subheadings, captions,

charts, and diagrams to get the ‘‘big picture.’’

2. Question. Formulate questions for each title, heading, subheading,

caption, chart, or diagram.

3. Read. Students read and make notes about each section in order to answer

the questions formulated from reading the titles, headings, subheadings,

captions, charts, or diagrams.

4. Record. After reading the selection, students attempt to answer the

questions without looking back at the material.

5. Review. Students reread to verify answers and to make sure they have

understood the main points of the text.

As the students become more proficient at using SQ3R, they formulate

their own questions and guide their own study of text. The time students

spend practicing and being guided to learn this strategy benefits them when

they begin to use this strategic approach independently. Carlisle and Rice

(2002) note, however, that, ‘‘Although SQ3R is often advocated as a useful

comprehension strategy for poor readers, research on the technique over the

years, most of which involved college students, has yielded mixed results.’’

(p. 197) Indeed, most of the studies investigating this technique have focused

on normally achieving students, not those with learning difficulties. It is clear

from the current research on comprehension strategy instruction, however,

that students with learning disabilities need modeling and explicit instruction

to master the prerequisites of strategic reading, such as how to formulate

good questions and how to locate the main idea of a passage. Such instruc-

tion must accompany strategies like SQ3R if they are to be of maximum use

to students with comprehension difficulties.
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Researchers from the University of Kansas developed a strategy called

MULTIPASS, based on SQ3R (Schumaker et al., 1982), which takes into

account the particular needs of students with learning disabilities. In this

strategy, readers are taught to make several purposeful ‘‘passes’’ over a

passage from a textbook. The innovation Deshler, Schumaker, and team

made in developing this strategy and many others appropriate to content-

area reading was not so much in the technique itself but in the teaching

method they used. Students experienced instruction that was very explicit

and intense, and practiced on materials of controlled difficulty before apply-

ing the strategy to grade-appropriate textbook passages. Under these condi-

tions, there was clear improvement in comprehension for adolescents with

learning disabilities. These findings suggest that, for students with learning

disabilities, strategy instruction needs to be systematic and sustained over

time, with many opportunities to practice and extend the use of strategies to

a variety of reading situations.

In summary, explicit instruction is an essential feature of effective inter-

ventions that aim to improve the comprehension of both narrative and

factual texts for students with learning disabilities. The elements of appro-

priate strategies should be identified and demonstrated to students using

examples and providing models of strategy use and interactive dialogue.

Ample opportunities for teachers to provide formative feedback and to

shape students’ practice and habit of using comprehension strategies are

necessary.

IV. FUTURE DIRECTIONS

Although strategy instruction for students with learning disabilities has

undoubtedly been successful in improving reading comprehension perform-

ance, considerable work still remains in order to explore how students come

to ‘‘own’’ and to modify, over time, the strategies they are taught. Import-

antly, future research will also need to grapple with how strategy instruction

can be incorporated into schools and classrooms to better support students

with learning disabilities. Unless these challenges related to understanding

and implementing comprehension strategy research are met, the situation

described by Trent et al. (1998, p. 303) will continue, that is, ‘‘Children who

have always learned despite our paradigmatic shifts, structural reforms, and

policy changes will continue to learn, and the children who have always

failed will continue to fail. We must strive to do better.’’

Because students with learning disabilities perform at a level considerably

below that of their age peers on academic tasks, it is vital to make full use of

valuable learning time. Yet, little is known about how to get students to

‘‘own’’ their strategies, personalize them, and apply them spontaneously to
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new contexts. Further research into these issues is necessary because, as

Garner (1986) points out, the changes that students make to strategies

after an intervention do not always work in their favor. Alterations

and modifications to strategies, as well as the ways students personalize

strategies, need to be monitored to ensure that students’ strategic plans

remain effective.

Comprehension instruction for students with learning disabilities appears

to be most effective when it is explicit and intensive and also attends to some

of the basic elements of academic skill, such as speed of reading and decod-

ing words (Chard et al., 2002). In striving to better understand students’

reading comprehension strategy use though, it will also be necessary to

investigate the importance of the control of task difficulty and its underlying

relationship to students’ task persistence and motivation. The various

organizers and strategies that assist students with learning difficulties to

actively comprehend narrative and factual texts may help them understand

the purposes of comprehension and critical literacy in relation to their own

life goals and sense of agency in the world. Students with learning disabilities

need to be motivated to persist, and may persist longer in what can be for

them the arduous task of comprehension, when they take an active role in

learning.

While the instructional adaptations that meet the needs of students with

learning disabilities may benefit others in a regular classroom setting, the

dilemma of providing the intensity of instruction required by this population

remains. The small group and explicit nature of the effective instructional

approaches identified by recent meta-analyses seems at odds with moves

toward the inclusion of all students in the regular classroom, in-class models

of support for learning difficulties, and the lack of success students with

learning disabilities can experience in resource room pull-out reading pro-

grams. Schumm et al.’s (2000) finding that appropriate and successful inter-

ventions are an effective means of improving the self-concepts of elementary

school children further highlights the importance of small-group instruction.

Although comprehension strategies designed for students with learning

disabilities may benefit all learners, their use in the regular classroom belies

the intensity of instruction that is necessary to make a lasting change to the

comprehension performance of individuals with learning disabilities.

The implementation of procedures for the spread of information about

comprehension strategies requires a great deal of coordination and cooper-

ation between researchers, school system personnel, principals, teachers, and

parents. For example, it is important to consider the impact of classroom

factors, such as classroom goal structure, the view of knowledge and intelli-

gence held by teachers and students, and students’ attributional patterns on

strategy use (Borkowski et al., 1989; Garner, 1987). As Palincsar and David

(1992) observed, successful classroom interventions must take into account
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‘‘(1) the culture of the classroom; (2) the place of the intervention in the total

curriculum; and (3) the match between the instructional goals of the research

and the outcomes to which assessment systems hold teachers and children

accountable.’’ (p. 77) As such, whether strategy instruction is effective or not

is subject to a myriad of classroom factors, and, in addition, must fit closely

with current models of special education service delivery.

Unless the challenge of incorporating strategy instruction productively

into school systems is met, we will continue to experience the situation where

‘‘many of the instructional practices that have the most potential to make a

meaningful difference for students with LD and other poor readers are

seldom employed’’ (Carlisle & Rice, 2002). Whole-class undifferentiated

instruction still seems to be the norm in both regular classrooms (Schumm

et al., 2000) and resource settings (Moody et al., 2000). Gersten et al. (1997)

found that when strategy instruction is used in schools, the quality of

instruction can be poor and implementation erratic, with essential elements,

such as the fostering of active participation from students with learning

disabilities, omitted. It is clear that we must strive to do better. Children

need well-designed instruction in comprehension in order to reach the

levels of reading achievement necessary to meet the demands of life in our

increasingly technologically oriented society. Researchers and teachers must

work together to foster critical thinking, motivation, and comprehension

competence for all.

What better testimony to the possibilities of effective strategy instruction

than the comments of a student who learned a reading comprehension

strategy during a successful intervention:

Before I couldn’t answer very many questions. Only one like,

‘‘What’s the title?’’ or something like that. I couldn’t do any of the

others. It was hard for me to understand. I didn’t know what the

heck to do. I was scared of it. I know what to do now!
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CHAPTER 8

Writing Instruction

Steve Graham,* Karen R. Harris,*

and Charles MacArthury
*University of Maryland
yUniversity of Delaware

INTRODUCTION

This chapter reviews what is known about teaching writing to students with

learning disabilities (LD). First, we establish why the mastery of writing is so

important for these students. Second, the processes involved in effective

writing, as well as how students with LD write, are examined. Third, specific

instructional recommendations for teaching writing to students with LD are

presented. These recommendations are based on our current understanding

of the writing process and the needs of students with LD.Whenever possible,

recommendations are based on empirically validated procedures. We did not

limit our discussion just to evidence-based practices, however. Promising

practices are emphasized as well.

I. WRITING IS CRITICAL TO CHILDREN’S SUCCESS IN
SCHOOL AND BEYOND

More than 5000 years ago, the Sumerians devised the first known system of

writing, called cuneiform (Diamond, 1999). Using a wedge-shape reed stylus,

they made impressions on a moist clay tablet. This allowed them to keep

track of various goods, such as amounts of grains and numbers of sheep.

From this humble beginning, the application of writing has undergone an
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incredible metamorphosis, becoming one of the most influential inventions

of all time.

One contribution of writing is that it lets us communicate with others who

are removed by distance or time. This allows us to maintain personal links

with family, friends, and colleagues even when we are unable to be with

them. Writing connects more than just our immediate circle of associates

and loved ones, however. It can also foster and preserve a sense of heritage

and purpose among larger groups of people. For instance, the Chinese

promoted a sense of national unity by adopting a standard system of writing

in the third century b.c. (Swedlow, 1999).
Another contribution of writing is that it provides a flexible tool

for persuading others. This was demonstrated by an employee who solved

an irritating problem at work (Hines, 2000). She replaced an ineffective

sign, ‘‘Alarm Will Sound If Door Opened,’’ with the sign, ‘‘Wet Paint,’’

which produced the desired effect of keeping people from going out the

emergency exit.

Writing’s power further resides in its ability to convey knowledge and

ideas (Diamond, 1999). Writing makes it possible to gather, preserve, and

transmit information widely, with great detail and accuracy. As a result,

writing is integrated into virtually all aspects of our society. Order is main-

tained through a series of written and codified laws. Job seekers must

complete one or more written applications and are likely to use manuals

and other print material to learn new occupational skills. Scientists and

other academics share their findings and ideas in journals and on the Web.

Even everyday tasks, such as cooking a microwave dinner or paying a bill,

involve following written directions.

Although writing was once the province of the elite and the clergy, this is

no longer the case. Over 5 billion people now write (Swerdlow, 1999), 85% of

the world’s population. People who do not write are at a disadvantage in

today’s world. They lose a valuable tool for communication, learning,

and self-expression. Poor writing skills also restrict opportunities for

employment and further education.

Mastery of writing is also critical to school success. One of the most

common uses of writing in educational settings involves evaluation

(Graham, 1982). Writing is the major means by which students demonstrate

their knowledge in school, and the primary instrument that teachers use to

evaluate academic performance.

Writing is further used as a tool for gathering, remembering, and sharing

subject matter (Durst & Newell, 1989). One of the primary purposes of note-

taking, for instance, is to help students cull and organize the most significant

information from lectures or text, so that it will be available for later review

and study. Writing a summary serves a similar purpose, as the student must

consolidate the available information to reflect the basic essence or gist of
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the discourse (Hidi & Anderson, 1986). The process of deciding what to

include and eliminate, what integration of ideas makes sense, and what

restructuring (if any) is necessary makes the summarized information more

memorable.

An additional contribution of writing is embodied in E.M. Forster’s

observation, ‘‘How can I know what I think until I see what I say’’

(Burnham, 1994). His quote acknowledges that writing provides a useful

instrument for helping children explore, organize, and refine their ideas

about subject matter (Applebee, 1984). For example, analytic or persuasive

writing, a common classroom tool, forces students to go beyond the avail-

able information, to construct and present their own interpretations about a

topic. This reformulation can lead to new insights and a more complex

understanding of the information.

Another goal of writing in school is to provide students with the

opportunity for self-exploration. Children are encouraged to examine their

interests, feelings, and experiences through writing. Activities like journal

writing, autobiographies, and personal narratives are used to promote such

self-reflection.

Finally, Stephen King, the reigning master of the horror genre, tells his

fans that he writes ‘‘such gross stuff’’ because ‘‘I have the heart of a small

boy—and I keep it in a jar on my desk’’ (Brodie, 1997). For Mr. King,

writing is not only a profession, but it provides a personal means for self-

expression. Schools emphasize the artistic and creative aspects of writing as

well. Children write plays, poetry, and stories, using their imagination and

personal experiences to craft a virtual experience for their intended audience

(Durst & Newell, 1989).

II. WHAT ARE THE INGREDIENTS INVOLVED IN
LEARNING TO WRITE

An extensive literature on the development of expertise, including research

on writing (Alexander et al., 1998; Hayes & Flower, 1986; Scardamalia &

Bereiter, 1986), suggests that writing development depends upon changes

that occur in students’ knowledge, strategies, skills, and will. This includes

knowledge of writing and writing topics, skills for producing and crafting

text, processes for energizing and directing thoughts and actions, and strat-

egies for achieving writing goals and overcoming barriers. All of these—

knowledge, skill, will, and self-regulation—are evident in skilled writing.

Take, for instance, knowledge of writing topics. Skilled writers typically

generate more ideas than they need when writing, culling and eliminating

less productive ones as they compose. Raymond Carver, the popular

mystery writer, for example, cut the first drafts of his stories in half as he
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edited them (Burnham, 1994). Perhaps more importantly, when skilled

writers are not knowledgeable about a topic, they devise effective and

sometimes ingenious methods for obtaining information. Sue Hubble, a

writer of children’s books about insects, indicated that at the start of a

new writing project, she visits the Library of Congress and spends several

weeks reading everything she can about her topic. She then talks to ento-

mologists who are experts on the subject, and if she can find no expert, she

obtains the needed information by raising and observing the insects of

interest herself (Hubble, 1996).

Skilled writers are also adept with the basic skills for translating language

into print, such as handwriting and spelling. These skills are so well mastered

by most skilled writers that they have little or no influence on the writing

process (Scardamalia & Bereiter, 1986). This is not the case for all of the

skills involved in producing and crafting text, however. Writers must make

decisions about word choice, textual connections, syntax, clarity, and so

forth. This can be both taxing and time consuming, even for a skilled writer.

For instance, Theodore Geisel (Dr. Seuss) indicated that, ‘‘Every sentence is

like a pang of birth. The Cat in the Hat ended up taking well over a year’’

(Brodie, 1997).

Many skilled writers further develop routines, rewards, or goals to motiv-

ate themselves to write. Jack Kerouac, author of On the Road, used a variety

of rituals to help him compose, including kneeling and praying before

starting to write and lighting a candle and composing by its light. (Plimpton,

1967) Sophie Burnham, author of For Writers Only, indicated that she

promises herself an ice cream cone or a call to a friend as an inducement

to finish a section she is working on (Burnham, 1994). Philip Dick, the famed

science fiction writer, regulated his writing output by setting a goal to write

two novels a year (Sutlin, 1989).

Finally, skilled writers employ a variety of strategies to help them achieve

their writing goals and overcome difficulties they encounter while writing.

These include strategies for planning, generating information, evaluating,

revising, environmental structuring, and so forth. R. L. Stine, creator of the

popular children’s series, Goosebumps, indicated that he outlines every book

in advance of writing it (Associated Press, 1995). Likewise, J. K. Rowling,

author of the Harry Potter series, spends several months planning each

book, filling several boxes with notes and ideas (Shapiro, 2000).

III. THE WRITING OF STUDENTS WITH LD

A recent book, Snoopy’s Guide to the Writing Life (Conrad & Schultz, 2002),

employs one of the most popular comic page characters of all time, Charlie

Brown’s mercurial dog Snoopy, to illustrate the difficulties involved in
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writing. Snoopy will also serve as our guide, as we examine the writing of

children with LD.

Although Snoopy enjoyed a rich fantasy life, involving many personas,

ranging from litigious lawyer to hapless golfer, it was not uncommon to find

him sitting on top of his doghouse with typewriter at paw in many of

the Peanuts cartoons. On one such occasion, we find him starting his

masterpiece with his most famous line, ‘‘It was a dark and stormy night.’’

He goes on to write that, ‘‘Suddenly, a shot rang out!’’ This is followed by,

‘‘Then another! And another! And then some more.’’ He ends with, ‘‘Shots,

that is.’’

Snoopy’s approach to writing is similar to the approach employed

by many students with LD. In contrast to more skilled writers, they employ

an approach to composing that minimizes the role of planning, revising,

and other self-regulation strategies (Graham, 1997; Graham & Harris,

1994). Like Snoopy, children with LD typically convert writing tasks into

tasks of telling what one knows, doing little planning or reflection in advance

or during writing (Graham, 1990; McCutchen, 1988). Information that

is somewhat topic appropriate is gathered from memory and written

down, with each preceding idea stimulating the generation of the next idea.

Little attention is directed to the needs of the audience, the organization

of text, the development of rhetorical goals, or the constraints imposed by

the topic.

In another Peanuts cartoon, we see Snoopy intently staring at his type-

writer. After a few moments, he declares that, ‘‘Sometimes when you are a

great writer, the words come so fast you can hardly put them down on

paper.’’ Despite this claim, he continues to stare at the typewriter until he

finally says, ‘‘SOMETIMES.’’

Like Snoopy, students with LD often have difficulty finding enough to say

when they write. Their papers are inordinately short, containing little detail

or elaboration, and once an idea is generated, they are very reluctant to

discard it (Graham et al., 1991).

There are several possible reasons why these children generate so little

content when writing. One, they may be unknowledgeable or uninterested in

the topics they write about. Two, they may terminate the composing process

too soon, before accessing all they know. In one study (Graham, 1990),

children with LD spent only 6 or 7 minutes writing an opinion essay, but

when prompted to write more, generated 2 to 4 times more text, with at least

half of the prompted material being new and useful. Three, they may lose or

fail to generate possible content because of interference from poorly de-

veloped text production skills. In contrast to skilled writers, many students

with LD struggle with the mechanics of writing, producing papers full

of spelling, capitalization, punctuation, and handwriting miscues (Graham

et al., 1991).
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Once again on the top of his doghouse, we find Snoopy sharing a com-

pleted manuscript with Lucy, his most virulent critic. She tells him that his

stories are stupid and that there is not anything at all good about his writing.

Never at a loss for a response, Snoopy says, ‘‘I have neat margins.’’

Like Snoopy, students with LD often have a very restrictive view of what

constitutes good writing. They are less knowledgeable about writing and the

writing process than their normally achieving peers (Englert et al., 1988),

and are more likely to emphasize form, rather than substance, in their

writing (Graham et al., 1993b). For instance, a student with LD who

struggled with writing told us that good writers ‘‘spell all of their words

correctly, make all of their letters the same height, and write neatly.’’ In

contrast, a good writer in this child’s class told us that good writers ‘‘brain-

storm ideas . . . then think about it and then write about it . . . look it over to

see how to make it all fit right . . . then they do a final copy and go over that;

and then if it is still not right, they do it again.’’

Finally, we find Snoopy opening a letter from a publishing house that has

just reviewed his latest story. They inform him that they are returning

his worthless story and ask him not to ‘‘ . . . send us any more. Please,

Please, Please!’’ This brings a smile to Snoopy’s face, as he ‘‘loves to hear

an editor beg.’’

Snoopy is consistently resilient in the face of repeated rejection. His

confidence should be shaken, but it is not. His motto is, ‘‘Never listen to

the reviewers.’’ Students with LD also appear to be more confident than is

warranted. When we assessed the self-efficacy of 10- to 14-year-old children

with LD, they were just as confident about their writing capabilities as their

better writing peers (Graham et al., 1993b). They reminded us of another

student who declared, ‘‘I am the best they is in English’’ (Linkletter, 1962).

Although an unrealistically high estimate of ability may promote persistence

in spite of a history of poor performance (Sawyer et al., 1992), there is a

down side. Students who overestimate their capabilities may fail to allocate

the needed resources and effort, believing it to be unnecessary.

An important goal in writing instruction for students with LD, therefore,

is to help them develop the knowledge, skills, and strategies used by more

skilled writers. Methods for fostering motivation for writing and sharpening

self-efficacy are important as well, as children are less likely to engage in

the types of mental activities that epitomize skilled writing if they do not

value writing or if they overestimate their abilities (Graham & Harris,

1994). Impressive changes in the writing of students with LD have been

obtained when instruction has emphasized the development of these factors

(Berninger et al., 1995; Englert et al., 1995, 1991; Graham et al., 1991;

MacArthur et al., 1995).

The rest of this chapter examines how schools can help students with LD

become skilled writers. The construction of programs that support this
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development is challenging, as it cannot be limited to a single grade

or teacher. Instead, it requires a coherent, coordinated, and extended effort,

because writing problems are not transitory difficulties that are easily fixed

(Graham & Harris, 2001). Although writing development is a complex

and somewhat uncertain process, it depends upon changes that occur in

knowledge about writing, motivation, strategic behaviors, and writing

skills (Alexander et al., 1998). Consequently, an effective program must

incorporate catalysts that amplify students’ knowledge, skill, will, and

self-regulation. Writing instruction for students with LD must further

emphasize both prevention and intervention; respond to the specific needs

of each child; maintain a healthy balance between meaning, process,

and form; and employ both formal and informal learning methods (Graham

& Harris, 1997). Principles for actualizing these recommendations are

presented next.

IV. PRINCIPLES OF WRITING INSTRUCTION

A. Provide Exemplary Writing Instruction

An essential tactic in preventing writing difficulties is to provide exemplary

writing instruction right from the start, beginning in first grade and continu-

ing through high school. Providing students with consistent quality instruc-

tion in writing is advantageous for three reasons. One, it maximizes the

writing development of children in general. Two, it minimizes the number

of students who develop writing problems as a result of poor instruction.

Three, it helps to ameliorate the severity of writing difficulties experienced by

children whose primary problems are not instructional, such as children with

learning disabilities.

Although quality writing instruction will differ somewhat from grade to

grade, processes that shape and transform students’ writing knowledge, skill,

will, and self-regulation should be emphasized at each succeeding level. Just

as importantly, exemplary writing instruction should be based on the empir-

ical analysis of effective writing practices. This includes research on the

practices of highly effective writing teachers (e.g., Wray et al., 2000) as

well as the outcomes of experimental treatment studies conducted with

both good (e.g., Hillocks, 1986) and poor writers (e.g., Graham & Harris,

1998a). Finally, this empirical knowledge should be combined with know-

ledge gained through clinical and practical experience (e.g., Scott, 1989). We

recently completed such an analysis (Graham & Harris, 2001) and developed

a list of features for an exemplary writing program. The list is presented as a

checklist in Table I, providing teachers with an instrument for assessing the

general quality of classroom writing instruction.
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An example of an instructional program that incorporates many of the

principles listed in Table I is the Early Literacy Project (ELP), designed by

Englert and her colleagues (Englert et al., 1995). With this program, writing

and reading instruction occurs as part of a thematic unit. For a thematic unit

on wolves, for instance, students read narrative and expository material

about these animals and then use writing as a means for responding to

these texts as well as a mechanism for gathering additional information

about wolves. Instruction on specific writing skills, such as spelling, and

strategies for planning and revising text, occurs within the context of the unit

Table I

Checklist for Classroom Writing Instruction

My students . . .

___ Write daily and work on a wide range of writing tasks for multiple audiences, including

writing at home.

___ Help each other plan, draft, revise, edit, or publish their written work.

___ Share their work with each other, receiving praise and critical feedback on their efforts.

___ Use writing as a tool to explore, organize, and express their thoughts across the curriculum.

___ Assess their progress as writers.

I make sure that I . . .

___ Develop a literate classroom environment where students’ written work is prominently

displayed and the room is packed with writing and reading material.

___ Establish a predictable writing routine where students are encouraged to think, reflect, and

revise.

___ Hold individual conferences with students about their current writing efforts, helping them

establish goals or criteria to guide their writing and revising efforts.

___ Make writing motivating by setting an exciting mood, creating a risk-free environment,

allowing students to select their own writing topics or modify teacher assignments,

developing assigned topics compatible with students’ interests, reinforcing children’s

accomplishments, specifying the goal for each lesson, and promoting an ‘‘I can do’’ attitude.

___ Provide frequent opportunities for students to self-regulate their behavior during writing,

including working independently, arranging their own space, and seeking help from others.

___ Conduct periodic conferences with parents, soliciting their advice and communicating the

goals of the program as well as their child’s progress as a writer.

To help students progress as writers I . . .

___ Model the process of writing as well as positive attitudes toward writing.

___ Provide instruction on a broad range of skills, knowledge, and strategies, including

phonological awareness, handwriting and spelling, writing conventions, sentence-level

skills, text structure, the functions of writing, and planning and revising.

___ Deliver follow-up instruction to ensure mastery of targeted writing skills, knowledge, and

strategies.

___ Monitor students’ progress as writers as well as students’ strengths and needs.

___ Adjust my teaching style and learning pace as needed, conduct mini-lessons responsive to

current student needs, and provide individually guided assistance with writing assignments.

Note: Place a check next to each item that describes a feature of writing instruction in your classroom.

Determine if the actualization of any unchecked items would improve the quality of writing instruction

in your class. Source: Graham & Harris (2002).
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and is supported by teacher modeling, discussion, and guided practice.

Opportunities to engage in meaningful writing are plentiful, as students

not only respond in writing to their reading materials, but generate personal

experience stories, maintain a journal detailing their observations and

thoughts, and write reports. Teachers further assist students by scaffolding

their reading and writing experiences. For instance, word banks, piction-

aries, and planning sheets are often used as temporary aids to support

students’ writing efforts. A positive classroom environment is created by

encouraging children to share their work and collaborate with each other.

For example, students work together to apply strategies taught by their

teacher, frequently talk with each other about what they are doing, and

share their writing with the class. Finally, the ELP program is supplemented

by more conventional instruction, as students are explicitly and systematic-

ally taught skills such as phonemic awareness, phonics skills, and spelling.

Systematic evaluations of the ELP program demonstrate that such in-

struction can have a positive impact on the writing performance of some of

the most difficult-to-teach children. Over the course of a year, Englert et al.

(1995) examined whether the program improved the writing of students with

special needs in grades one through four. In comparison to a group of

similar children receiving instruction in a literature-based literacy program,

students taught by veteran ELP teachers made greater gains in writing: their

papers contained fewer spelling miscues, were longer, and better organized.

In addition, Mariage (1993) found that two to three years of such instruc-

tion, starting in the primary grades, was enough to bring some students with

special needs up to grade-level performance.

B. Tailor Writing Instruction to Meet the Needs of Struggling
Writers

A critical element in providing effective writing instruction to students

with learning disabilities is to tailor instruction so that it is responsive to

their needs. Such adaptations are a regular part of the practices of highly

effective teachers. For instance, Pressley et al. (1996) found that outstanding

literacy teachers provided qualitatively similar instruction for all students,

but that children experiencing difficulty with literacy learning received

extra teacher support. This included extra help learning critical skills, more

explicit teaching, and more individually guided assistance.

A nationwide survey by Graham et al. (2003) revealed that teachers

make a variety of adaptations to tailor instruction to meet the needs of

struggling writers. The most frequent adaptations involved extra one-on-

one help, including individual assistance from the teacher, adult tutors or

volunteers, or older and same-age peers (including collaborative planning,

writing, or revising with a peer). Adaptations to meet handwriting and
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spelling difficulties were also quite common. In the area of spelling, for

instance, teachers created personalized spelling lists for weaker writers, dir-

ectly helped them spell unknown words, or employed word banks and other

aids to facilitate correct spelling. In contrast, some teachers sought to bypass

transcription difficulties by allowing struggling writers to dictate their com-

positions or write with a keyboard (e.g., Alpha Smart). A third set of adapta-

tions focused on supporting the thinking and creative processes involved in

writing. To illustrate, teachers facilitated the planning of weaker writers by

having them draw what they planned to write about, talk out their ideas in

advance ofwriting, or usewebs or graphic organizers to generate and sequence

ideas. Revising efforts were supported through the use of revising checklists or

by the teacher or a peer directly helping the child revise. Other adaptations

included helping weaker writers select writing topics, making writing assign-

ments shorter or easier, and assigning additional writing homework.

Teachers further indicated they devoted more attention to teaching hand-

writing, phonics for spelling, and punctuation and capitalization skills to

weaker writers than to average writers. They were also more likely to reteach

writing skills to struggling writers, provide mini-lessons responsive to their

needs, and conference with these children about their writing.

Unfortunately, almost 20% of the participating teachers indicated that

they made no adaptations for struggling writers. Another 24% of the

teachers made only one or two adaptations, and some of the adaptations

made by teachers were not necessarily positive ones. In comparison to

average writers, for example, teachers were less likely to let weaker writers

share their writing with peers, help others, select their own writing topics, or

complete writing assignments at their own pace. Teachers are unlikely to

maximize the success of students with learning disabilities or other struggling

writers, however, if they make no adjustments or their modifications limit

children’s participation or decisionmaking.

C. Explicitly and Systematically Teach Strategies for Planning
and Revising Text

Students with LD typically do little planning or revising when writing

(Graham et al., 1991). They focus most of their planning efforts on generat-

ing ideas while they write. Their revising efforts concentrate primarily on

changing one word to another and fixing mechanical errors. This stands in

marked contrast to skilled writers, who spend one-half or more of their

writing time planning and revising their paper (Gould, 1980; Kellogg,

1987). An obvious means for addressing this problem is to help students

with LD upgrade or even replace their existing writing strategies with more

sophisticated ones, those requiring the same self-regulatory procedures used

by skilled writers.
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One well-known example of a program for explicitly teaching writing

strategies to students with LD is the Cognitive Strategies Instruction

in Writing program (CSIW) (Englert et al., 1991). In CSIW, ‘‘think sheets’’

that provide prompts for carrying out specific activities are used to direct

students’ actions during the following writing processes: planning, organiz-

ing information, writing, editing, and revising. For example, for the writing

task, ‘‘providing directions for completing an activity,’’ the think sheet

for organizing information includes prompts to identify where the activity

will take place, what materials are needed, and what steps are involved. To

help students internalize the strategies and the framework incorporated in

the think sheets, a variety of features common to effective strategy instruc-

tion are used, including an emphasis on teachers’ modeling of an inner

dialogue on how to use the think sheets; assisted teaching in using the

procedures until such coaching is no longer needed; and guiding students

to understand what they are learning, why it is important, and when it can be

used. In a study including fourth and fifth grade students with and without

LD, children who received CSIW instruction wrote papers that were quali-

tatively better, contained more ideas, and were more sensitive to the needs

of the reader than did children participating in Writers’ Workshop

(Graves, 1983).

Another example of strategy instruction in writing involves the work done

by Wong and her colleagues (Wong, 1997). Wong et al. (1994) taught

adolescents with LD how to use a variety of planning and revising strategies

(i.e., searching memory for relevant topics and ideas, revisualizing events,

reexperiencing emotions, detecting and diagnosing writing problems, and

evaluating the clarity of the central theme of the paper) when writing

reportive essays. To teach the strategies, the instructor first modeled their

use and then helped students learn how to use them by providing collabora-

tive assistance in their application. Instruction in these strategies resulted in

more clearly written essays with better developed themes.

Writing strategies have also been taught to adolescents with LD by

Deshler and his colleagues (Deshler & Schumaker, 1986). They have de-

veloped strategies for generating different types of sentences and paragraphs

as well as a strategy for writing a theme consisting of five paragraphs. Their

most widely used writing strategy, however, is a self-directed routine for

editing a paper for errors of capitalization, organization, punctuation, and

spelling. After learning to use this strategy, students with LD were able to

detect and correct more mechanical errors in both their own writing and that

of others (Schumaker et al., 1982).

Self-Regulated Strategy Development

We have also been involved in teaching writing strategies to students with

LD, using an approach we refer to as Self-Regulated Strategy Development
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(SRSD). This approach is designed to help students master the higher-level

cognitive processes involved in composing; develop autonomous, reflective,

self-regulated use of effective writing strategies; increase knowledge about

the characteristics of good writing; and form positive attitudes about writing

and their capabilities as writers (Harris & Graham, 1996).

These goals are achieved through various forms of support in the

SRSD model.1 One form of support is inherent in the writing strategies

students are taught—a strategy provides structure that helps one organize

and sequence behavior. A second form of support involves helping

children acquire the self-regulation skills needed to use writing strategies

successfully, manage the writing process, and replace unproductive

behaviors with constructive ones. This includes teaching students to use

self-regulatory procedures such as goal setting, self-assessment, and

self-instructions.

Additional support is provided through the methods used to teach the

writing strategies and accompanying self-regulation procedures. As students

initially learn to use these processes, the teacher supports them through

modeling, explaining, reexplaining, and assisting when necessary. This as-

sistance is gradually withdrawn as students become more able to use these

processes independently. Writing capabilities are further strengthened by

increasing students’ knowledge about themselves, writing, and the writing

process. Model compositions are used to introduce students to the charac-

teristics of good writing. Goal-setting, self-monitoring, and teacher feedback

help students acquire knowledge of their writing capabilities and how to

regulate the composing process.

Stages of Instruction

Six instructional stages provide the framework for SRSD (Harris &

Graham, 1996). These stages provide a ‘‘metascript’’ or general guideline

that can be reordered, combined, or modified to meet student and teacher

needs. In some instances, a particular stage may not be needed at all. For

example, students may have already acquired the background knowledge

(stage 1) needed to use the writing strategies and self-regulation processes

targeted for instruction. Similarly, the types of self-regulatory procedures

(self-instructions, goal setting, self-monitoring, and so forth) taught to stu-

dents is determined on an individual basis.

The first stage of instruction (Develop Background Knowledge) involves

helping students develop the preskills, including knowledge of the criteria

for good writing, needed to understand, acquire, and use the writing

strategies targeted for instruction. During the second stage (Discuss It),

1Many of these same kinds of support are evident in the other strategy instructional approaches

reviewed in this chapter.
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students examine and discuss their current writing performance as well as the

strategies they use to accomplish specific writing assignments. The target

writing strategies are then introduced, and their purpose and benefits, as well

as how and when to use them, are examined by the students. At this point,

students are asked to make a commitment to learn the strategies and act as

collaborative partners in this endeavor. The teacher may also decide to

explore with students any negative or ineffective self-statements or beliefs

that currently affect their writing.

In the third stage (Model It), the teacher models, while thinking out loud,

how to use the writing strategies using appropriate self-instructions, includ-

ing problem definition, planning, strategy use, self-evaluation, coping and

error correction, and self-reinforcement statements. After analyzing the

teacher’s performance, teacher and students may collaborate on changing

the strategies to make them more effective. Students then develop and record

personal self-statements they plan to use during writing.

During stage four (Memorize It), the steps of the writing strategies, any

mnemonics for remembering them, and personalized self-statements are

memorized. Although students paraphrase the steps when memorizing

them, care is taken to ensure the original meaning is maintained. This

stage is not needed by all students, and is typically included for children

who have severe memory problems.

In stage five (Support It), students and teachers use the strategies and self-

instructions collaboratively to complete specific writing assignments.

Self-regulation procedures, including goal-setting and self-assessment, may

be introduced at this time. Students set goals to improve specific aspects of

their writing and use the strategies and self-instructional procedures to

mediate their performance. They evaluate their success in meeting these

goals by monitoring and evaluating their written products as well as what

they do. During the final stage (Independent Performance), students use

the strategies independently. If students are still using goal-setting or self-

assessment, they may decide to start phasing them out. Students are also

encouraged (if they are not already doing so) to say their self-statements

covertly, ‘‘in their head.’’

Procedures for promoting maintenance and generalization, including the

use of self-reflection (see Harris, & Graham, 1999), are integrated through-

out the stages of instruction. These include identifying opportunities to use

the writing strategy and self-regulation procedures, analyses of how these

processes might need to be modified with other tasks and in new settings,

and evaluation of the success of these processes during instruction and

subsequent application.

To date, 24 studies using SRSD to teach writing strategies have been

conducted (Graham & Harris, 2003). The model has been used to teach a

variety of planning and revising strategies, including brainstorming
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(see Harris & Graham, 1985), self-monitoring of productivity (see Harris

et al., 1994), reading for information and semantic webbing (see MacArthur

et al., 1996), generating and organizing writing content using text structure

(see Graham & Harris, 1989; Sawyer et al., 1992), goal setting (see Graham

et al., 1995, 1992), MacArthur, Schwartz, revising using peer feedback

(see MacArthur et al., 1991), and revising for both mechanics and

substance (see Graham & MacArthur, 1988). SRSD has led to changes

and improvement in four aspects of students’ performance: quality of

writing, knowledge of writing, approach to writing, and self-efficacy (cf.

Graham et al., 1991; Graham & Harris, 2003; Harris & Graham, 1996).

Evaluations of SRSD by teachers and students have also been positive.

Examples of two writing strategies taught using the SRSD procedure are

presented in Table II.

Table II

Strategies for Writing a Persuasive Essay and a Story

Persuasive Essay Writing Strategy (De La Paz & Graham, 1997)

THINK - Who will read this?

Why am I writing this?

STOP - Suspend judgement (Generate ideas for each side of the issue)

Take a side (Decide your position)

Organize ideas (Select ideas to include and order them for writing)

Plan more as You Write (Continue planning while writing)

DARE - REMEMBER

Develop your topic sentence

Add supporting ideas

Reject arguments for the other side

End with a conclusion

Story Writing Strategy (Graham & Harris, 1989)

1. Think of a story that you would like to share with others.

2. Let your mind be free.

3. Write down the story part reminder:

W - W - W The Story Part Reminder is a reminder to make notes for these questions:

WHAT ¼ 2 Who is the main character; who else is in the story?

HOW ¼ 2 When does the story take place?

Where does the story take place?

What does the main character want to do; what do the other characters

want to do?

What happens when the main character tries to do it; what happens with

the other characters?

How does the story end?

How does the main character feel; how do other characters feel?

4. Make notes of your ideas for each part.

5. Write your story—use good parts, add, elaborate, or revise as you write or afterwards, and

make sense.
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Additional Comments

Although strategy instruction has been presented as a curricular option in

and of itself (Deshler & Schumaker, 1986), we believe that it is much more

powerful when it is integrated as part of the regular program. In the area of

writing, for example, teaching students a peer-revising strategy that can be

used as an integral part of the process approach to writing provides an

excellent means for promoting collaboration and improving students’ plan-

ning skills (see MacArthur et al., 1991).

It should further be noted that well-taught and well-learned strategies

may not be used regularly and effectively by students with LD (Graham

& Harris, 1998b). Although students may possess the know-how, they may

not possess the will to use the strategies or may use them in a careless

fashion (Wong, 1994). Consequently, teachers should consider students’

goal orientations and attitudinal dispositions when developing and provid-

ing strategy instruction, and employ instructional procedures that facilitate

mindful use of the inculcated strategies (see Graham &Harris, 1998b; Wong,

1994). It is equally important to monitor if students continue to use the

strategies over time and if they adapt their use to new situations. While

provisions for promoting maintenance and generalization should be a

routine part of good strategy instruction, teachers may need to use booster

sessions to promote continued and adaptive strategy use (Harris & Graham,

1996).

D. Explicit and Systematic Basic Writing Skills for Text
Production

There is a strong relation between the fluency and quality of children’s

writing and their proficiency with text production skills such as handwriting

and spelling (Graham, 1990; Graham et al., 1997). Moreover, efforts to

improve such skills can also result in corresponding improvements in writing

performance (Berninger et al., 1997, 1998; Graham et al., 2000, 2002; Jones

& Christensen, 1999). Consequently, we recommend that teachers devote

instructional time to teaching text production skills, especially handwriting

and spelling, to students with LD (Graham, 1999). Such instruction should

not dominate the writing program, however, and should focus on those skills

that are most likely to make a difference.

Handwriting

The basic goals of handwriting instruction are to help students develop

writing that is legible and can be produced quickly with little consc-

ious attention. This involves teaching students an efficient pattern for

forming individual letters as well as how to hold their pen or pencil and
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position the paper they are writing on (Graham, 1999). This does not

require hours of time practicing individual letters. Instead, once a letter is

introduced, students should spend a short time carefully practicing

the letter, receive help as needed (including subsequent review), and

evaluate their own efforts. Fluency in handwriting is best promoted through

frequent writing and develops gradually over time (Graham & Weintraub,

1996).

Table III presents a checklist for evaluating the quality of handwriting

instruction. The checklist is based on the findings from comprehensive

reviews of the empirical literature (Graham, 1999; Graham & Weintraub,

1996). It emphasizes both effective instructional procedures and productive

adaptations for struggling writers.

We would also like to point out that providing extra handwriting instruc-

tion to young children experiencing difficulty with this skill may help to

prevent later writing problems. For instance, Graham et al. (2000) provided

first grade children (who had slow handwriting and generally poor writing

skills) with approximately 7 hours of additional handwriting instruction.

Three times a week, each child met with a tutor for 15 minutes of instruction.

Each 15-minute lesson involved four activities. For the first activity, Alpha-

bet Warm-up, students learned to name and identify the letters of the

alphabet. With the second activity, Alphabet Practice, three lower-case

letters sharing common formational characteristics (e.g., l, i, and t) were

introduced and practiced. The tutor modeled how to form the letters,

followed by the student’s practicing each letter by tracing it three times,

writing it three times inside an outline of the letter, copying it three times, and

circling the best formed letter. Three lessons were devoted to mastering each

letter set, with the second and third sessions primarily involving letter

practice in the context of single words (e.g., lit) or hinky-pinks (rhyming

words such as itty-bitty). The third activity, Alphabet Rockets, involved

asking the child to copy a short sentence quickly and accurately for a period

of three minutes. The sentence contained multiple instances of the letters

that were emphasized in Alphabet Practice during that lesson (e.g., Little

kids like to get letters.). The number of letters written was recorded on a

chart and during the next two lessons, students tried to beat their previous

score by writing at least three more letters during the specified time period.

With the fourth activity, Alphabet Fun, the student was taught how to write

one of the letters from Alphabet Practice in an unusual way (e.g., as long and

tall or short and fat) or use it as part of a picture (e.g., turning an i into a

butterfly or an s into a snake). Students who received this extra instruction

became quicker and better handwriters than peers assigned to a contact

control group receiving instruction in phonological awareness. They also

evidenced greater gains in their ability to craft sentences and generate text

when writing a story.
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Table III

Checklist for Handwriting Instruction

I teach children how to write each letter by . . .

___ Showing them how it is formed.

___ Describing how it is similar and different from other letters.

___ Using visual cues, such as numbered arrows, as a guide to letter formation.

___ Providing practice tracing, copying, and writing the letter from memory.

___ Keeping instructional sessions short, with frequent reviews and practice.

___ Asking children to identify or circle their best formed letter or letters.

___ Encouraging them to correct or rewrite poorly formed letters.

___ Monitoring their practice to ensure that letters are formed correctly.

___ Reinforcing their successful efforts and providing corrective feedback as needed.

I help children become more fluent in handwriting by . . .

___ Providing them with plenty of opportunities to write.

___ Eliminating interfering habits that may reduce handwriting fluency.

___ Having them copy a short passage several times, trying to write it a little faster each time.

I promote handwriting development by . . .

___ Making sure that each child develops a comfortable and efficient pencil grip.

___ Encouraging children to sit in an upright position, leaning slightly forward, as they write.

___ Showing them how to place or position their paper when writing.

___ Teaching children to identify and name the letters of the alphabet.

___ Teaching them how to write both upper- and lower-case letters.

___ Allotting 75 to 100 minutes per week to handwriting instruction (grades 1 through 4).

___ Providing children with plenty of opportunities to use different types of writing instruments

and paper.

___ Asking children to set goals for improving specific aspects of their handwriting.

___ Implementing appropriate procedures for left-handed writers, such as how to properly place

or position their paper when writing.

___ Monitoring students’ handwriting, paying special attention to their instructional needs in

letter formation, spacing, slant, alignment, size, and line quality.

___ Dramatizing children’s progress in handwriting through the use of charts of graphs, praise,

or posting neatly written papers

I assist students who are experiencing difficulty by . . .

___ Organizing my class so that I can provide additional handwriting instruction to children

who need it.

___ Coordinating my handwriting instruction with the efforts of other professionals, such as an

occupational therapist.

___ Placing special emphasis on the teaching of difficult letters, such as a, j, k, n, q, u, and z, as

well as reversals (see Graham et al., 2001).

___ Ensuring that they master one style of handwriting before a second style is introduced.

___ Considering if an alternative to handwriting, such as an Alpha Smart keyboard, is

warranted.

___ Helping them develop a positive attitude about handwriting.

___ Talking with their parents about my handwriting program and soliciting advice.

I make sure that I . . .

___ Encourage students to make all final drafts of papers neat and legible.

___ Maintain a balanced perspective on the role of handwriting in learning to write.

Note: Place a check next to each item that describes a feature of handwriting instruction in your class.

Determine whether the actualization of any unchecked items would improve your handwriting instruc-

tion (Graham & Harris, 2002).
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Spelling

The basic goal of spelling instruction is to help students become proficient

and fluent in spelling words they are likely to use in their writing. This

involves learning the common regularities and patterns underlying English

orthography; the correct spelling of frequently used words; and strategies

for studying new words, applying knowledge of spelling (e.g., spelling by

analogy), and proofreading (Graham et al., 1996). Frequent reading and

writing contribute to spelling development, as they serve as a source for

additional learning, a context for practicing newly learned skills, and a

reminder on the importance of correct spelling in practical and social situ-

ations. Children also need to become familiar with external aids to spelling

such as the dictionary, thesaurus, spell checkers, or asking another person

for help.

Table IV presents a checklist for evaluating the quality of spelling instruc-

tion. The checklist is based on the findings from comprehensive reviews of

the empirical literature (Graham, 1983, 1999; Graham & Miller, 1979). It

emphasizes both effective instructional procedures and productive adapta-

tions for struggling writers.

As with handwriting, providing extra spelling instruction to young

children experiencing difficulty with this skill may help to prevent later

writing problems. For example, Graham et al. (2002) provided second

grade children who were poor spellers and writers with approximately 12

hours of additional spelling instruction. Pairs of students met with a tutor 3

times a week for 20 minutes each lesson. Instruction involved 6 units with 6

lessons each, and each unit contained five instructional activities

During the first lesson of each unit, children completed a word sorting

activity (activity one) that focused on the spelling patterns taught in that unit

(these primarily centered on long or short vowel patterns). With the tutor’s

help, students first sorted word cards into two or three spelling pattern

categories. Each category was represented by a master word (e.g., the

words ‘‘made,’’ ‘‘maid,’’ and ‘‘may’’ were the master words for the three

patterns representing the long /a/ sound), and children placed each word

card in the appropriate category. If the children placed a word in the wrong

category, the tutor corrected the mistake and modeled out loud how to

decide where the word should be placed. Once all words were placed, the

tutor helped students state rules for the patterns emphasized in that word

sort (e.g., When you hear a long /a/ in a small word, the ‘‘a’’ is often followed

by a consonant and silent ‘‘e.’’). Students then generated words of their own

that matched the patterns. Next, the word cards were reshuffled and students

completed the word sort again, getting help and feedback as needed. At the

end of each lesson, students were encouraged to hunt for words that fit the

target patterns (activity two).
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Table IV

Checklist for Spelling Instruction

I help children learn new spellings by . . .

___ Teaching them how to spell words they are likely to use when writing.

___ Encouraging them to use spell checkers, dictionaries, and so forth to determine the correct

spelling of unknown words.

___ Modeling correct spelling when I write.

___ Having them build words from letters or letters and phonograms (e.g., c–at).

I help children learn their spelling list words by . . .

___ Administering a pretest to identify which words need to be studied.

___ Teaching them an effective strategy for studying words.

___ Having them practice their words together.

___ Keeping instructional sessions short, with frequent practice and review.

___ Administering a posttest to determine which words were mastered.

___ Asking that words misspelled during testing are corrected.

___ Monitoring whether they continue to correctly spell mastered words over time.

___ Providing additional study for words that were not mastered or maintained over time.

___ Reinforcing the correct spelling of taught words in their writing.

I promote spelling development by . . .

___ Making sure that each child can segment words into sounds as well as add, delete, and

substitute sounds.

___ Showing students how the sounds in a word are related to print.

___ Teaching them common sound/symbol associations, spelling patterns, and helpful spelling

rules.

___ Teaching them strategies for determining the spelling of unknown words.

___ Providing instruction and practice in proofreading.

___ Allotting at least 60 to 75 minutes per week to spelling instruction.

I assist students who are experiencing difficulty by . . .

___ Organizing my class so that I can provide additional spelling instruction to those who need

it.

___ Adjusting the number of words that they have to study each week.

___ Providing them with a personalized list of words to study.

___ Asking them to set goals for how many new words they will learn to spell each week.

___ Setting aside time for them to study their spelling words at school.

___ Presenting only a few words to be studied at a time.

___ Testing their daily progress on the words they are studying.

___ Encouraging them to monitor their study behavior and subsequent spelling performance.

___ Using spelling games and computer programs to reinforce the learning of spelling words and

skills.

___ Teaching them spelling mnemonics for words that are especially difficult to spell.

___ Providing a personalized dictionary containing words the child is likely to misspell.

___ Placing spelling demons and other difficult words on wall charts.

___ Dramatizing spelling progress through the use of charts or graphs, praise, and so forth.

___ Reteaching skills and strategies that they did not master.

___ Helping them develop a positive attitude about spelling.

___ Talking with their parents about my spelling program and soliciting advice.

I make sure that I . . .

___ Encourage students to correct misspellings in all final drafts of papers.

___ Maintain a balanced perspective on the role of spelling in learning to write.

Note: Place a check next to each item that describes a feature of spelling instruction in your class.

Determine whether the actualization of any unchecked items would improve your spelling instruction

(Graham & Harris, 2002).
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During the second lesson and continuing through lesson five, stu-

dents studied 8 new spelling words (activity three). These were words that

students had misspelled previously, and each word matched one of the

spelling patterns emphasized in that unit. Students used two basic proced-

ures to study these words. One procedure, ‘‘Graph Busters,’’ involved

students recording the number of times they correctly practiced the

words during a lesson using a traditional study strategy. The second proced-

ure involved studying words while playing a game with a peer partner.

Spelling Road Race was one of the games. It consisted of a laminated

board with a racing track divided into 30 segments. When children

correctly spelled one of the spelling words, they moved a place for each

letter or word.

Also starting in the second lesson and continuing through lesson

five, students practiced sound–letter associations for consonants, blends,

diagraphs, and short vowels (activity four). Using flash cards with a picture

on one side (e.g., a ‘‘cat’’) and the corresponding letter on the other side

(‘‘c’’), students practiced 9 to 16 associations during each lesson.

Students completed a word-building activity (activity five) during lessons

two through five. This involved building words with rhymes that fit the

target spelling patterns. They were asked to create as many real words as

they could from a rhyme (e.g., ‘‘ay’’) and 18 different consonants, blends,

and digraphs.

In the final lesson of each unit, students completed three tests. One test

was on the 8 words they studied, a second was on words that were studied in

the previous two units, and a third was on words that matched the rhymes

used during the word-building activity. Students not only learned and

maintained almost all of the words taught, but their performance on two

standardized tests of spelling improved dramatically as well. Even more

importantly, there was a corresponding improvement in their writing and

reading skills.

Sentence Writing Skills

In addition to developing fluent handwriting and spelling skills, students

with LD need to develop proficiency in framing their text within a variety of

sentence formats (e.g., expressing their thoughts within the context of

a complex sentence). Sentence combining, the practice of building more

complex sentences from simpler ones, has proven to be a highly effective

technique for promoting such skills (Hillocks, 1986; Saddler, 2002). Other

traditional procedures for improving students’ sentence building skills in-

clude arranging and rearranging word cards to form sentences, completing

sentences from which specific words or phrases have been deleted, and

encouraging students to imitate the patterns in exemplary sentences. In

addition, Schumaker and Sheldon (1985) developed a strategy designed to
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help students generate 14 different types of sentences. For each sentence

type, students use a formula to guide the process of building the sentence and

selecting words. Students are also taught to identify and define a host of

grammatical structures that are relevant to the parts included in the various

formulas.

E. Help Students Increase Their Knowledge about Writing and
Different Writing Genres

The most common means for acquiring knowledge about writing is through

exposure to specific literary examples, either through reading or the presen-

tation of models that embody a specific pattern. Although the practice of

imitating written models can have a positive impact on writing, it should be

used judiciously, as the effects are quite modest (Hillocks, 1984). Students

also acquire some rhetorical knowledge through reading, but the extent of

such learning is not known (Bereiter & Scardamalia, 1982). Consequently,

teachers should play an active role in guiding the process of acquiring

rhetorical knowledge through reading. As students read a particular book,

for example, the teacher can encourage discussion, focusing attention on

important features of text, such as the use of dialogue, plot development,

foreshadowing, and so forth (Bos, 1988).

Students’ knowledge about writing can also be increased through explicit

instruction (see the section on teaching planning and revising strategies).

Fitzgerald and Teasley (1986), for instance, reported that children who

received instruction in narrative structure (i.e., specific story elements and

their interplay) improved both the organization and quality of their papers.

Fitzgerald and Markham (1987) obtained similar results for revising, indi-

cating that students became more knowledgeable and effective revisers after

receiving instruction on how to revise.

F. Work to Increase Students’ Writing Motivation

Table I presented a variety of suggestions for making writing more motivat-

ing. These included setting an exciting mood, creating a risk-free environ-

ment, allowing students to select their own writing topics or modify teacher

assignments, developing assigned topics compatible with students’ interests,

reinforcing children’s accomplishments, and specifying the goal for each

lesson.

Another important aspect of enhancing motivation for writing involves

fostering students’ sense of competence. This can be promoted (at least in

part) by treating children as capable learners. Or in other words, viewing

each student as one who can learn to work productively and independently

in the classroom.
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Just as students with LD need to believe that they are capable writers, so

do teachers. Too often teachers view children with learning disabilities

negatively, setting low expectations for their performance and limiting

their exchanges with them (Graham & Harris, 2001). Such negative views

may take the form of more criticism, less attention and praise, and briefer

and less informative feedback (Johnston & Winograd, 1985). Children with

writing difficulties may be viewed as so challenging by some teachers that a

form of pedagogical paralysis occurs, as they are uncertain about what to do

with these students or lack confidence in their own capabilities to teach them

(Kameenui, 1993). Teachers are not powerless, however, as the findings

from the Englert et al. (1995) study reviewed earlier showed. Children with

learning disabilities can be taught to write well.

G. Take Advantage of Technological Tools for Writing

Computers are flexible writing tools that can enhance the writing of students

with LD in many ways. Word processing and related technology can support

the basic skills of producing legible text with correct mechanics as well as the

more complex cognitive processes of planning, drafting, and revising text and

the social processes of collaboration and communication with an audience.

Word Processing

Fairly extensive research has been conducted on instructional use of word

processing with nondisabled students; a meta-analysis of this research

(Bangert-Drowns, 1993) found a positive, though modest, impact on student

writing. Recent research on the use of word processing on statewide account-

ability assessments (Russell, 1999) has found that nondisabled students who

are accustomed to using word processing perform better on accountability

tests requiring writing when permitted to use a word processor than when

required to write by hand. Less research has been conducted with students

with LD. However, a few studies have shown that word processing in

combination with effective writing instruction enhances the writing of stu-

dents with LD (MacArthur et al., 1995, 1996).

Word processors offer several capabilities that may influence the writing

process. First, they support the process of revision by easing the physical

burden of recopying and the mess of erasing; text can be easily moved,

deleted, added, or substituted. The editing capabilities of word processing

can be a great boon to writers if they can take advantage of its capabilities.

However, simple access to word processing has little impact on the revising

behavior of students with LD, who generally have a limited view of revision

as correcting errors. For example, MacArthur and Graham (1987) found no

difference in revisions made using paper and pencil or word processing by

students with LD.
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To take advantage of the editing power of word processing, students with

LD need instruction and support in learning to revise for meaning as well as

errors. The revising skills of students with LD can be improved by instruc-

tion in strategies for evaluating and revising their writing. Several studies

have combined word processing and strategy instruction in teaching revi-

sion, resulting in increases in the number of substantive and mechanical

revisions made by students with LD as well as improvement in the quality of

their texts (Graham & MacArthur, 1988; MacArthur et al., 1991; Stoddard

& MacArthur, 1993). In the cooperative revision strategy developed by

MacArthur et al. (1991), students work in pairs using the steps presented

in Table V.

In addition to supporting revision, word processors enhance publishing by

making it possible to produce neat, printed work in a wide variety of

professional-looking formats, including newsletters, illustrated books, busi-

ness letters, and signs and posters. The motivation provided by printed

publications may be especially important for students with LD who often

struggle with handwriting and mechanics. For classrooms that have just one

or two computers, the best use of that equipment may be for publishing

projects. Students can work together on a class newsletter or other project,

or they can select their best writing for inclusion in a literary magazine.

A final consideration in using word processing is that students must

develop some proficiency in typing and must learn to operate the software.

Although typing can be considerably easier than handwriting for many

students, students with LD should not be expected to develop typing skills

without instruction and practice. A variety of software programs are avail-

able to provide such practice.

Basic Writing Skills

The difficulties that students with LD have with basic writing skills or

mechanics—spelling, capitalization, punctuation, and usage—are well

Table V

Peer Revising Strategy Expressed as Directions to the Peer Editor

(MacArthur et al., 1991)

1. LISTEN and READ along as the author reads the story.

2. TELL what it is about and what you liked best.

3. READ it to yourself and make NOTES about:

A. CLARITY? Is there anything you don’t understand?

B. DETAILS? What information/details could be added?

4. DISCUSS your suggestions with the author.

5. Author: Make changes on the computer.

Note: Evaluation questions in step 3 can be tailored to the ability of the students and to ongoing

instruction.
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documented. Computer tools, such as spelling and grammar checkers,

speech synthesis, word prediction, and speech recognition, have potential

to compensate for problems in these areas.

The most widespread tools to support basic writing skills are spelling

checkers. Nearly all current word processors include integrated spell-

ing checkers that scan a document for errors and suggest correct spellings.

Spelling checkers will not, however, automatically result in error-free docu-

ments. MacArthur and his colleagues (MacArthur et al., 1996) found that

students with LD were able to correct about one-third of their spelling

errors using a spelling checker. The most significant limitation of spelling

checkers was that they failed to identify about one-third of errors because

the errors were other ‘‘real words’’ correctly spelled, including homonyms

and others (e.g., ‘‘whet’’ for ‘‘went’’). Furthermore, spelling checkers sug-

gested the correct spelling for only one-half to two-thirds of the errors that

they did find. Finally, students with LD in this study sometimes failed to

recognize the correct spelling in the list of suggestions provided, though this

problem was not as common as the preceding problems. Instruction in

strategies for using a spelling checker effectively (e.g., trying alternate spell-

ings and proofing for other real words) has been shown to improve perform-

ance (McNaughton et al., 1997). Despite their limitations, spelling checkers

are clearly important tools for students with LD.

Speech synthesis, another tool with potential to enhance writing skill,

includes software or hardware that translates text into speech. It does not

sound as natural as digitized speech, which is recorded, but has the advan-

tage that it can be used to speak any text. Word processors with speech

synthesis capabilities enable students to hear what they have written and

read what others have written. Speech synthesis may help students monitor

the adequacy of their writing, including spelling and grammar. Limited

research exists on the use of speech synthesis to support writing for students

with and without disabilities. Borgh and Dickson (1995) compared word

processing with and without speech with fifth grade nondisabled students.

Raskind and Higgins (1995) found that speech synthesis helped college

students with LD to find more errors than they could find on their own.

One promising way to use speech synthesis is to use it after a spell checker to

find those other real words not identified as errors by the spelling checker.

A third software tool, word prediction, has the potential to enhance the

basic writing skills of students with severe spelling problems. Word predic-

tion was originally developed for individuals with physical disabilities to

reduce the number of keystrokes required to type words. As the user begins

to type a word, the software predicts the intended word and presents a list of

words from which the user can choose. Depending on the sophistication of

the software, predictions are based on spelling, word frequency, individual

word frequency, and syntax. Generally, speech synthesis is available to read
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the word choices. MacArthur (1998, 1999) found that word prediction

resulted in substantial improvements in the readability and spelling accuracy

of writing by students with LD with severe spelling problems. In choosing

word prediction software, it is critical to select a program that permits

the user to choose dictionaries of different sizes to adapt the program to

individual users.

A fourth computer tool that is often mentioned as an aide for students

with LD is grammar or style checkers. Students with LD could benefit

from software that checked their grammar, capitalization, punctuation,

and usage. Unfortunately, current software is designed for older writers

and often misses more basic grammatical and mechanical errors, and the

feedback provided is often difficult to comprehend.

Finally, speech recognition software has finally reached the stage of

development where it can provide a significant benefit to many students

with LD. Speech recognition makes it possible for a user to dictate to the

computer. In a recent study, MacArthur and Cavalier (in press) taught 35

tenth grade students (25 with LD) to use speech recognition software and

had them use it to dictate essays similar to those required on the state

accountability tests. Only one of the 35 students was not able to learn to

use the system to produce readable essays. Students also composed essays

via handwriting and by dictating to a human scribe. Essays composed with

speech recognition were of significantly higher quality than those written by

hand; essays dictated to scribes were rated even more highly. Using an earlier

generation of speech recognition software, Higgins and Raskind (1995)

found similar results.

Effective training in the use of speech recognition software involves

training students to speak clearly and training the system to recognize their

speech and teaching students how to monitor and correct errors. In addition,

planning strategies become more important because a good plan facilitates

smooth dictation. One of the difficult practical issues in using speech recog-

nition is that it does not work well in a classroom setting because of

background noise; thus, schools must provide separate facilities or support

use at home.

Planning Processes

Students with LD often have difficulty with planning processes such as

setting goals, generating content, and organizing their ideas. Computer

applications that support outlining and semantic mapping, programs that

prompt students in planning, and multimedia software all have potential to

enhance planning processes.

Outlining and semantic mapping are common practices for organizing

ideas prior to writing both in schools and among experienced writers. As

discussed earlier in this chapter, planning strategies based on text structure
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and semantic mapping have been shown to be effective ways of improving

the writing of students with LD. Many word processors include outlining

capabilities, and software is now available for semantic mapping. Outlining

and semantic mapping is more flexible and easier to revise on computers

than on paper. Despite the promise of computerized semantic mapping, little

research has been conducted.

The interactive capabilities of computers can be used to develop programs

that prompt writers to engage in planning processes. The most common

programs present a series of questions based on text structures to help

students generate ideas prior to writing. Although we are not aware of any

research on such programs with students with LD, there is research indicat-

ing that simple text structure prompts may enhance the writing of students

with LD (Montague et al., 1991).

The potential of multimedia software to enhance writing processes is just

beginning to be explored as new tools are developed. For young children,

‘‘writing’’ often begins with drawing. Software that permits children to draw

pictures and write about them can motivate students to write and help them

generate ideas for stories. New CD-ROM ‘‘books’’ provide a link between

reading and writing activities; children read the books or have the computer

read to them, and then write their own stories using pictures and words from

the story. Older students can use more sophisticated multimedia software

that permits them to integrate visuals, sounds, and writing to create

new forms of communication. Multimedia can also be used to provide

background knowledge and as a research source for writing projects.

Collaboration and Communication on Networks

Computer networks, whether local area networks within a classroom or

school or the Internet, can offer expanded opportunities for collaborative

writing and communication with diverse audiences. Two examples will

illustrate some of the possibilities. Batson (1993) used a network within a

classroom to teach writing classes for deaf students in which all discussion

and interaction were conducted in writing. For the deaf students, the net-

work provided an immersion approach for mastering English. Similar net-

works have potential in writing instruction for students with LD by

providing a natural connection between conversation and formal writing.

An entire pre-writing class discussion can be captured for later use in

writing. Riel (1985) used e-mail to link students from diverse cultures in

collaborative production of a newspaper. Since students from Alaska and

California did not share the same cultural knowledge, they struggled to

communicate clearly, which provided opportunities to learn about writing

and revising. The rapid expansion of Internet resources has opened up new

opportunities for communication and collaboration on writing projects.
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Special educators are now required to consider assistive technology as an

accommodation for individual students with disabilities. A number of ex-

tremely promising technology tools have been developed to support writing,

and research has begun to demonstrate that these tools can have a positive

impact on the learning and performance of students with LD. In particular,

applications such as word processing, word prediction, and speech recogni-

tion can have a positive impact on students’ performance on state account-

ability tests. Special educators must take the responsibility of advocating for

the acceptance of technological accommodations in the classroom and on

tests. They must also ensure that they assess their own students and provide

them with the technology that could help them. In addition, the field must

take up the challenge of continuing development and research on effective

educational methods which will enable students with disabilities to use the

power provided by these tools.

V. CONCLUDING COMMENTS

The success of schools in teaching writing should be judged not only in terms

of how well students develop the skills necessary for meeting academic and

occupational demands; the students’ desire and ability to use writing for the

purpose of social communication and recreation must also be considered. In

our efforts to improve the writing of students with LD, we do not want to

lose sight of the critical goals of helping students learn to appreciate writing

and to enjoy doing it. In this chapter, we have presented a variety of

procedures that, when applied in concert, should help students realize all

of these goals.

Finally, if we are to improve in any meaningful way how and

what students with LD write, we must be dedicated to the importance of

writing. Too often special education teachers have made writing instruction

the stepchild to reading or math. In allocating time for instruction, it is

not unusual to find teachers giving maximum priority to teaching reading,

with little emphasis on teaching writing (Leinhart et al., 1980). Similarly,

we have found through our own experiences in working with schools

and teachers that they are often hesitant and sometimes resistant to allocat-

ing sufficient time for writing instruction; they often fear that making

such a commitment will have negative consequence because students

will get less of something really important, such as reading. We would

argue that writing is as important as reading. Therefore, we encourage

teachers to provide at least four days of writing instruction a week, to

look for ways of promoting increased writing across the curriculum,

and to attempt to engage students in meaningful and purposive writing

activities.

8. Writing Instruction 307



References

Alexander, P., Graham, S., & Harris, K. R. (1998). A perspective on strategy

research: Progress and prospect. Educational Psychology Review, 10, 129–154.

Applebee, A. (1984). Writing and reasoning. Review of Educational Research, 54,

577–596.

Associated Press. (1995). This man gives children ‘‘Goosebumps’’ and ‘‘Fear Street.’’

Valdosta Daily Times, Dec. 27, 1995, B 1.

Bangert-Drowns, R. L. (1993). The word processor as an instructional tool: A

meta-analysis of word processing in writing instruction. Review of Educational

Research, 63, 69–93.

Batson, T. (1993). The origins of ENFI. In B. C. Bruce, J. K. Peyton, & T. Batson

(eds.), Network-based classrooms: Promises and realities. New York: Cambridge

University Press.

Bereiter, C., & Scardamalia, M. (1982). From conversation to composition: The role

of instruction in a developmental process. In R. Glaser (ed.), Advances in instruc-

tional psychology. (Vol. 2, pp.1–64). Hillsdale, NJ: Lawrence Erlbaum.

Berninger, V., Abbott, R., Whitaker, D., Sylvester, L., & Nolen, S. (1995). Integrat-

ing low- and high-level skills in instructional protocols for writing disabilities.

Learning Disability Quarterly, 18, 293–310.

Berninger, V., Vaughn, K., Abbott, R., Abbott, S., Rogan, L., Brooks, A., Reed, E.,

& Graham, S. (1997). Treatment of handwriting problems in beginning writers:

Transfer from handwriting to composition. Journal of Educational Psychology, 89,

652–666.

Berninger, V., Vaughn, K., Abbott, R., Brooks, A., Abbott, S., Rogan, L., Reed, E.,

& Graham, S. (1998). Early intervention for spelling problems: Teaching func-

tional spelling units of varying size with a multiple-connections framework.

Journal of Educational Psychology, 90, 587–605.

Borgh, K., & Dickson, W. P. (1992). The effects on children’s writing of adding

speech synthesis to a word processor. Journal of Research on Computing in

Education, 24, 533–544.

Bos, C. (1988). Process-oriented writing: Instructional implications for mildly handi-

capped students. Exceptional Children, 54, 521–527.

Burnham, S. (1994). For writers only. New York: Ballantine.

Brodie, D. (1997). Writing changes everything: The 627 best things anyone ever said

about writing. New York: St. Martin Press.

Conrad, B., & Schultz, M. (2002). Snoopy’s guide to the writing life. Cincinnati, OH:

Writer’s Digest.

De La Paz, S., & Graham, S. (1997). Effects of dictation and advanced planning

instruction on the composing of students with writing and learning problems.

Journal of Educational Psychology, 89, 203–222.

Deshler, D. D., & Schumaker, J. B. (1986). Learning strategies: An instructional

alternative for low-achieving adolescents. Exceptional Children, 52, 583–590.

Diamond, J. (1999). Guns, germs, and steel: The fates of human societies. New York:

Norton.

308 Graham et al.



Durst, R., & Newell, G. (1989). The uses of function: James Britton’s category system

and research on writing. Review of Educational Research, 59, 375–394.

Englert, C., Garmon, A., Mariage, T., Rozendal, M., Tarrant, K., & Urba, J. (1995).

The early literacy project: Connecting across the literacy curriculum. Learning

Disability Quarterly, 18, 253–277.

Englert, C., Raphael, T., Anderson, L., Anthony, H., & Stevens, D. (1991). Making

strategies and self-talk visible: Writing instruction in regular and special education

classrooms. American Educational Research Journal. 28, 337–372.

Englert, C., Raphael, T., Fear, K., & Anderson, L. (1988). Students’ metacognitive

knowledge about how to write informational text. Learning Disability Quarterly,

11, 18–46.

Fitzgerald, J., & Markham, L. (1987). Teaching children about revision in writing.

Cognition and Instruction, 4, 3–24.

Fitzgerald, J., & Teasley, A. (1986). Effects of instruction in narrative structure on

children’s writing. Journal of Educational Psychology, 78, 424–432.

Gould, J. (1980). Experiments on composing letters: Some facts, some myths, and

some observations. In L. Gregg & E. Steinberg (eds.), Cognitive processes in

writing (pp. 97–127). Hillsdale, NJ: Erlbaum.

Graham, S. (1982). Composition research and practice: A unified approach. Focus on

Exceptional Children, 14, 1–16.

Graham, S. (1983). Effective spelling instruction. Elementary School Journal, 83,

560–568.

Graham, S. (1990). The role of production factors in learning disabled students’

compositions. Journal of Educational Psychology, 82, 781–791.

Graham, S. (1997). Executive control in the revising of students with learning and

writing difficulties. Journal of Educational Psychology, 89, 223–234.

Graham, S. (1999). Handwriting and spelling instruction for students with learning

disabilities: A review. Learning Disability Quarterly, 22, 78–98.

Graham, S., Berninger, V., Abbott, R., Abbott, S., & Whitaker, D. (1997). The role

of mechanics in the composing of elementary school students: A new methodo-

logical approach. Journal of Educational Psychology, 89, 170–182.

Graham, S., & Harris, K. R. (1989). A component analysis of cognitive strategy

instruction: Effects on learning disabled students’ compositions and self-efficacy.

Journal of Educational Psychology, 81, 353–361.

Graham, S., & Harris, K. R. (1994). The role and development of self-regulation in

the writing process. In D. Schunk B. Zimmerman (eds.), Self-regulation of learning

and performance: Issues and educational applications (pp. 203–228). New York:

Lawrence Erlbaum.

Graham, S., & Harris, K. R. (1997). It can be taught, but it does not develop

naturally: Myths and realities in writing instruction. School Psychology Review,

26, 414–424.

Graham, S., & Harris, K. R. (1998a). Writing instruction. In B. Wong (ed.), Learning

about learning disabilities (Vol. 2, pp. 391–423). San Diego, CA: Academic Press.

Graham, S., & Harris, K. R. (1998b). Writing and self-regulation: Cases from the

self-regulated strategy development model. In D. Schunk & B. Zimmerman (eds.),

8. Writing Instruction 309



Self-regulated learning: From teaching to self-reflective practices (pp. 20–41). New

York: Guilford.

Graham, S., & Harris, K. R. (2001). Prevention and intervention of writing

difficulties for students with learning disabilities. Learning Disabilities Research

& Practice, 16, 74–84.

Graham, S., & Harris, K. R. (2002). Prevention and intervention for struggling

writers. In M. Shinn, H. Walker, & G. Stoner (eds.), Interventions for academic

and behavior problems II: Preventive and remedial approaches (pp. 589–610).

Bethesda, MD: NASP Publications.

Graham, S., & Harris, K. R. (2003). Students with learning disabilities and the

process of writing: A meta-analysis of SRSD studies. (pp. 383–402) In L. Swan-

son, K. R. Harris, & S. Graham (eds.), Handbook of research on learning disabil-

ities. New York: Guilford.

Graham, S., Harris, K. R., & Fink, B. (2000). Is handwriting causally related

to learning to write? Treatment of handwriting problems in beginning writers.

Journal of Educational Psychology, 92, 620–633.

Graham, S., Harris, K. R., & Fink, B. (2002). Contributions of spelling instruction

to the spelling, writing, and reading of poor spellers. Journal of Educational

Psychology, 94, 669–686.

Graham, S., Harris, K. R., Fink, B., & MacArthur, C. (2003). Primary grade

teachers’ instructional adaptations for struggling writers: A national survey.

Journal of Educational Psychology, 95, 279–293.

Graham, S., Harris, K. R., & Loynachan, C. (1993a). The basic spelling vocabulary

list. Journal of Educational Research, 86, 363–368.

Graham, S., Harris, K.R., & Loynachan, C. (1996). The directed spelling thinking

activity: Application with high frequency words. Learning Disabilities Research &

Practice, 11, 34–40.

Graham, S., Harris, K. R., MacArthur, C., & Schwartz, S. (1991). Writing and

writing instruction with students with learning disabilities: A review of a program

of research. Learning Disability Quarterly, 14, 89–114.

Graham, S., & MacArthur, C. (1988). Improving learning disabled students’ skills at

revising essays produced on a word processor: Self-instructional strategy training.

Journal of Special Education, 22, 133–152.

Graham, S., MacArthur, C., & Schwartz, S. (1995). Effects of goal setting and proced-

ural facilitation on the revising behavior and writing performance of students with

writing and learning problems. Journal of Educational Psychology, 87, 230–240.

Graham, S., MacArthur, C., Schwartz, S., & Page-Voth, V. (1992). Improving the

compositions of students with learning disabilities using a strategy involving

product and process goal setting. Exceptional Children, 58, 322–334.

Graham, S., Schwartz, S., & MacArthur, C. (1993b). Knowledge of writing and

the composing process, attitude toward writing, and self-efficacy for students

with and without learning disabilities. Journal of Learning Disabilities, 26, 237–249.

Graham, S., & Miller, L. (1979). Spelling research and practice: A unified approach.

Focus on Exceptional Children, 12, 1–16.

Graham, S., & Weintraub, N. (1996). A review of handwriting research: Progress and

prospects from 1980 to 1994. Educational Psychology Review, 8, 7–88.

310 Graham et al.



Graham, S., Weintraub, N., & Berninger, V. (2001). Which manuscript letters do

primary grade children write legibly. Journal of Educational Psychology, 93,

488–497.

Graves, D. (1983). Writing: Teachers and children at work. Exeter, NH: Heinemann.

Harris, K. R., & Graham, S. (1985). Improving learning disabled students’

composition skills: Self-control strategy training. Learning Disability Quarterly,

8, 27–36.

Harris, K. R., & Graham, S. (1996). Making the writing process work: Strategies for

composition and self-regulation. Cambridge, MA: Brookline.

Harris, K. R., & Graham, S. (1999). Programmatic intervention research: Illustra-

tions from the evolution of self-regulated strategy development. Learning Disabil-

ity Quarterly, 22, 251–262.

Harris, K. R., Graham, S., Reid, R., McElroy, K., & Hamby, R. (1994). Self-

monitoring of attention versus self-monitoring of performance: Replication and

cross-task comparison studies. Learning Disability Quarterly, 17, 121–139.

Hayes, J., & Flower, L. (1986). Writing research and the writer. American Psycholo-

gist, 41, 1106–1113.

Hidi, S., & Anderson, V. (1986). Producing written summaries: Task demands,

cognitive operations, and implications for instruction. Review of Educational

Research, 56, 473–494.

Higgins, E. L., & Raskind, M. H. (1995). Compensatory effectiveness of speech

recognition on the written composition performance of postsecondary students

with learning disabilities. Learning Disability Quarterly, 18, 159–174.

Hillocks, G. (1986). Research on written composition: New directions for teaching.

Urbana, IL: National Conference on Research in English.

Hines, L. (2000). Reader’s Digest, p. 54.

Hubble, S. (1996). News from an uncharted world. Washington Post Bookworld,

p. 1.

Johnston, P., & Winograd, P. (1985). Passive failure in reading. Journal of Reading

Behavior, 17, 279–301.

Jones, D., & Christensen, C. (1999). The relationship between automaticity in hand-

writing and students’ ability to generate written text. Journal of Educational

Psychology, 91, 44–49.

Kameenui, E. (1993). Diverse learners and the tyranny of time: Don’t fix blame; fix

the leaky roof. The Reading Teacher, 46, 376–383.

Kellogg, R. (1987). Effects of topic knowledge on the allocation of processing

time and cognitive effort to writing processes. Memory & Cognition, 15,

256–266.

Leinhart, G., Zigmond, N., & Cooley, W. (1980, April). Reading instruction and its

effects. Paper presented at the Annual Meeting of the American Educational

Research Association, Boston.

Linkletter, A. (1962). Kids sure rite funny! A child’s garden of misinformation. New

York: Random House.

MacArthur, C. A. (1996). Using technology to enhance and support the writing

processes of students with learning disabilities. Journal of Learning Disabilities,

29, 344–354.

8. Writing Instruction 311



MacArthur, C. A. (1998). Word processing with speech synthesis and word predic-

tion: Effects on the dialogue journal writing of students with learning disabilities.

Learning Disability Quarterly, 21, 1–16.

MacArthur, C. A. (1999). Word prediction for students with severe spelling prob-

lems. Learning Disability Quarterly, 22, 158–172.

MacArthur, C. A., & Graham, S. (1987). Learning disabled students composing

under three methods of text production: Handwriting, word processing, and

dictation. Journal of Special Education, 21, 22–42.

MacArthur, C. A., Graham, S., Haynes, J. A., & De La Paz, S. (1996). Spelling

checkers and students with learning disabilities: Performance comparisons and

impact on spelling. Journal of Special Education, 30, 35–57.

MacArthur, C., & Cavalier, A. (in press). Dictation and speech recognition technol-

ogy as accommodations in assessments for students with learning disabilities.

Exceptional Children.

MacArthur, C., Graham, S., Schwartz, S., & Schafer, W. (1995). Evaluation of a

writing instruction model that integrated a process approach, strategy instruction,

and word processing. Learning Disability Quarterly, 18, 276–291.

MacArthur, C., Schwartz, S., & Graham, S. (1991). Effects of a reciprocal peer

revision strategy in special education classrooms. Learning Disability Research &

Practice, 6, 201–210.

MacArthur, C., Schwartz, S., Graham, S., Molloy, D., & Harris, K. R. (1996).

Integration of strategy instruction into a whole language classroom: A case

study. Learning Disabilities Research & Practice, 11, 168–176.

Mariage, T. (1993, December). The systemic influence of the Early Literacy Project

curriculum: A four-year longitudinal study of student achievement from first to

fourth grade. Paper presented at the Annual Meeting of the National Reading

Conference, Charleston, SC.

McCutchen, D. (1988). ‘‘Functional automaticity’’ in children’s writing: A problem

of metacognitive control. Written Communication, 5, 306–324.

McNaughton, D., Hughes, C., & Ofiesh, N. (1997). Proofreading for students with

learning disabilities: Integrating computer use and strategy use. Learning Disabil-

ities Research and Practice, 12, 16–28.

Montague, M., Graves, A., & Leavell, A. (1991). Planning, procedural facilitation,

and narrative composition of junior high students with learning disabilities.

Learning Disabilities Research and Practice, 6, 219–224.

Plimpton, G. (ed.) (1967).Writers at work: The Paris Review interviews (Third Series).

New York: Viking Press.

Pressley, M., Wharton-McDonald, R., Rankin, J., Mistretta, J., & Yokoi, L. (1996).

The nature of outstanding primary-grades literacy instruction. In E. McIntyre &

M. Pressley (eds.), Balanced instruction: Strategies and skills in whole language

(pp. 251–276). Norwood, MA: Christopher-Gordon.

Raskind, M. H., & Higgins, E. (1995). Effects of speech synthesis on the proofreading

efficiency of postsecondary students with learning disabilities. Learning Disability

Quarterly, 18, 141–158.

312 Graham et al.



Riel, M. M. (1985). The computer chronicles newswire: A functional learning envir-

onment for acquiring literacy skills. Journal of Educational Computing Research,

1, 317–337.

Russell, M. (1999). Testing writing on computers: A follow-up study comparing

performance on computer and on paper. Educational Policy Analysis Archives,

7(20).

Saddler, B. (2002). An analysis of the effects of sentence combining practices on

the writing of students with average and above-average sentence-combining skills.

Unpublished dissertation, University of Maryland.

Sawyer, R., Graham, S., & Harris, K. R. (1992). Direct teaching, strategy instruction,

and strategy instruction with explicit self-regulation: Effects on the composition

skills and self-efficacy of students with learning disabilities. Journal of Educational

Psychology, 84, 340–352.

Scardamalia, M., & Bereiter, C. (1986). Written composition. In M. Wittrock (ed.).

Handbook of research on teaching (3rd ed., pp. 778–803). New York: MacMillan.

Schumaker, J., Deshler, D., Alley, G., Warner, M., Clark, F., & Nolan, S. (1982).

Error monitoring: A learning strategy for improving adolescent performance. In

W. M. Cruickshank & J. Lerner (eds.), Best of ACLD (Vol. 3, pp. 179–183).

Syracuse, NY: Syracuse University Press.

Schumaker, J., & Sheldon, J. (1985). The sentence writing strategy. Lawrence, KS:

University of Kansas.

Scott, C. (1989). Problem writers: Nature, assessment, and intervention. In A. Kamhi

& H. Catts (eds.), Reading disabilities: A developmental language perspective

(pp. 303–344). Boston: Allyn & Bacon.

Shapiro, M. (2000). J. R. Rowling: The wizard behind Harry Potter. New York: St

Martin’s Griffin.

Stoddard, B., & MacArthur, C. A. (1993). A peer editor strategy: Guiding learning

disabled students in response and revision. Research in the Teaching of English, 27,

76–103.

Swedlow, J. (1999). The power of writing. National Geographic, 196, 110–132.

Sutlin, L. (1989). Divine invasions: A life of Philip K. Dick. New York: Harmony.

Wong, B. (1997). Research on genre-specific strategies in enhancing writing in

adolescents with learning disabilities. Learning Disability Quarterly, 20, 140–159.

Wong, B. (1994). Instructional parameters promoting transfer of learned strategies in

students with learning disabilities. Learning Disability Quarterly, 17, 100–119.

Wong, B., Butler, D., Ficzere, S., Kuperis, S., Corden, M., & Zelmer, J. (1994).

Teaching problem learners revision skills and sensitivity to audience through two

instructional modes: Student–teacher versus student–student interactive dia-

logues. Learning Disabilities Research and Practice, 9, 78–90.

Wray, D., Medwell, J., Fox, R., & Poulson, L. (2000). The teaching practices of

effective teachers of literacy. Educational Review, 52, 75–84.

8. Writing Instruction 313



This Page Intentionally Left Blank



CHAPTER 9

Instructional Interventions
in Mathematics for Students
with Learning Disabilities

Margo A. Mastropieri, Thomas E. Scruggs,

Tracy Davidson, and Ritu K. Rana
George Mason University

I. INTRODUCTION

Over much of the nineteenth and twentieth centuries, mathematics has been

taught as simply a set of facts, rules, and procedures for dealing with prob-

lems involving quantity. In 1989, the National Council of Teachers of Math-

ematics (NCTM) initiated reform in mathematics education, resulting in the

Curriculum and Evaluation Standards for School Mathematics (NCTM, 1989;

see also NCTM 1991, 1995; Rivera, 1997). These standards were revised in

2000 to become the Principles and Standards for School Mathematics

(NCTM, 2000). These standards provided six overarching principles to

describe features of high-quality mathematics education: equity, curriculum,

teaching, learning, assessment, and technology. The standards were proposed

for all students K–12 in each of the following areas:

. Number and Operations

. Algebra

. Geometry

. Measurement

. Data analysis and Probability
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. Problem Solving

. Reasoning and Proof

. Communication

. Connections

. Representations

For example, the NCTM Standard with respect to Number and Operations

specifies that all students must understand numbers, understand meanings,

and compute fluently. Of course, expectations for these standards are differ-

ent for different grade levels. For students in third to fifth grade, expect-

ations for understanding meanings include ‘‘understand various meanings

of multiplication and division’’, ‘‘understanding the effects of multiplying

and dividing whole numbers’’, and ‘‘understand and use properties of

operations, such as the distributivity of multiplication over addition’’

(NCTM, 2000, p. 148; see also Mastropieri & Scruggs, 2004).

In recent years, the NCTM standards have been seen to have exerted a

significant effect on school mathematics programs (Pressley & McCormick,

1995). One major problem of the 1989 standards was that they provided no

overt reference to students with disabilities, and therefore were mute on the

issue of how the individual needs of students with disabilities were to be

addressed (Rivera, 1998).

Many special education professionals expressed concern about the 1989

NCTM standards as applied to students with disabilities (for example,

Hofmeister, 1993; Kameenui et al., 1996; Montague, 1996c; Rivera, 1993,

1997). Some of these concerns were based on fears that constructivist

methods (e.g., ‘‘discovery,’’ ‘‘inquiry’’) which require independent insight

on the part of the learner will not be as effective for students with disabilities,

for whom insight or deductive inference can be relative weaknesses (e.g.,

Mastropieri et al., 2001). Another concern about the 1989 standards was

that they appeared to rely on theory more than research literature for their

conclusions about instruction. Bishop (1990) noted

It is a little surprising that there is not much reference to the

research literature concerning mathematics learning and teaching.

There is no impression of the existence of a substantial body of

research on which, for example, the proposals in the Standards are

based. (p. 366)

NCTM did address the area of disabilities in the 2000 version of the

standards, as part of their Equity Principle:

All students, regardless of their personal characteristics, back-

grounds, or physical challenges, must have opportunities to
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study—and support to learn—mathematics. Equity does not mean

that every student should receive identical instruction; instead, it

demands that reasonable and appropriate accomodations be made

as needed to promote access and attainment for all students.

(NCTM, 2000, p. 11)

NCTM suggested that students with disabilities and other special needs

may require accomodations in the form of language support, increased

time, oral rather than written assignments, peer mentoring, and cross-age

tutoring (NCTM, 2000). However, as in the previous version, little research

evidence was provided to support their recommendations. In this chapter,

we describe the results of recent intervention research aimed at improving

the performance for students with learning disabilities in mathematics.

II. LEARNING DISABILITIES AND MATHEMATICS
ACHIEVEMENT

Previous research has suggested that students with learning disabilities can

lag far behind other students in the area of mathematics. Scruggs and

Mastropieri (1986) reported that mean scores by grade level for 619 primary

grade students with learning disabilities ranged between the 18th and 34th

percentiles on the Total Math subtest of the Stanford Achievement Test.

Parmar et al. (1996) reported that a sample of 197 students with learning

disabilities and behavioral disorders, in grades 3 through 8, scored as much

as 4 years below their nondisabled peers on tests of math problem solving.

McLeskey and Waldron (1990) reported that 64% of 906 students in the

state of Indiana from ages 5 to 19 were achieving below grade level in

mathematics.

That students with learning disabilities frequently underperform in math-

ematics, however, says little about why this may be so. Montague (1996b)

summarized the types of difficulties many students with learning disabilities

may exhibit in the area of mathematics (see also Miller & Mercer, 1997):

. Memory and strategic deficits can differentially affect mathematics per-

formance, causing some students to experience difficulty conceptualizing

mathematical operations, representing and automatically recalling math

facts, conceptualizing and learning algorithms and mathematical formu-

lae, or solving mathematical word problems.

. Language and communication disorders may interfere with students’

functioning when they are expected to read, write, and discuss ideas

about mathematics.
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. Deficiencies in processes and strategies specifically associated with solv-

ing mathematical word problems also can interfere with students’ con-

ceptual understanding of problem situations and how to address those

situations mathematically.

. Low motivation, poor self-esteem, and a history of academic failure can

arrestastudent’sdesire tovaluemathematicsandtobecomeconfident inhis

or her ability to becomemathematically literate (Montague, 1996b, p. 85).

Montague and Applegate (2000) compared the problem-solving perform-

ance of students with learning disabilities, average-achieving students,

and gifted students. Their results suggested that students with learning

disabilities rated problems as significantly more difficult and scored signifi-

cantly lower than did both average and gifted students. Students with

learning disabilities used significantly fewer problem-solving strategies than

did other students.

Cawley et al. (1979) described several factors contributing to poor math

performance, including (a) problems related to other deficits, such as reading

(see also Englert et al., 1987); (b) ineffective or inappropriate instruction;

and (c) deficits in psychological processes, such as memory, attention, en-

coding, or organizational skills. De Bettencourt et al. (1993) described

deficits of students with learning disabilities in understanding of derived

strategies for basic facts. Researchers such as Montague (1996a,b,c)

and Lucangeli et al. (1998a,b) have provided evidence that students with

learning disabilities exhibit lower levels of metacognitive awareness in math-

ematics than do normally achieving peers.

What intervention strategies have been previously shown to be effective

with students with learning disabilities? Mastropieri et al. (1991) reviewed

research conducted between 1975 and 1989, the year the NCTM Standards

were published. They located 30 intervention research studies that docu-

mented effective treatments involving reinforcement and goal-setting, spe-

cific strategies for computation and problem solving, mnemonic strategies,

peer mediation, and computer-assisted instruction. Most intervention strat-

egies focused on computation and employed direct instruction or behavior-

ally oriented treatments. However, no conclusions can be drawn from that

review about research that has been conducted since 1989. More recently,

Jitendra and Xin (1997) reviewed mathematics interventions for students

with learning disabilities published between 1986 and 1995. Although some

significant progress was noted in teaching mathematics, this review was not

comprehensive, focusing instead on 14 individual studies concerned with

word problem solving involving students with learning and other disabilities,

students ‘‘at risk,’’ and students receiving remedial instruction. Maccini

and Hughes (1997) reviewed mathematics interventions for students with

learning disabilities from 1988 to 1995, but confined their review to 20
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studies that dealt specifically with adolescents. More recently, Kroesbergen

and Van Luit (2003) completed a meta-analysis on math interventions for

students with special needs that included studies conducted with students

with learning disabilities as well as other at-risk populations.

In a chapter for a previous edition of this volume, Mastropieri et al. (1998)

reviewed 38 studies of mathematics interventions for students with learning

disabilities that had been published between 1988 and 1996. They concluded

that a variety of behavioral, cognitive, and metacognitive approaches

had been found to be effective in improving mathematics performance of

students with learning disabilities. Noteworthy was research demonstrating

the effectiveness of metacognitive strategy training across an expanding

array of tasks and types of training. Also noted were some novel studies in

peer mediation, particularly in goal-setting and homework completion.

A number of investigations of computer-assisted instruction (CAI) were

also noted, although the results appeared to be inconsistent. Overall, how-

ever, the disproportionate representation of research on mathematical

computation was noted as a relative weakness, given the amount of such

research in the past, and the emphasis of the new NCTM standards on

conceptual development. Also given as a concern was the relative shortage

of research in higher-level math, such as algebra.

The purpose of the present chapter is to review and summarize intervention

research onmathematics performance of students with learning disabilities, in

grades K through 12, that has occurred since the research reported by Mas-

tropieri et al. (1998). Such a review can provide important information on the

present state of knowledge regarding mathematics interventions for students

with learning disabilities, and how such information informs previous re-

search, as well as the new NCTM standards. In addition, it is thought that

such a review could provide direction for future research efforts in this area.

A. Search Procedures

A systematic literature search was conducted through two computer-based

databases, Education Resources Information Center (ERIC) and

PsycINFO, to locate articles published from 1997 to 2002 (however, we

also included some earlier investigations that were not identified at the

time of the previous review). This search procedure used the following

descriptors: research or intervention in mathematics, arithmetic, computa-

tion, problem solving, or word/story problems in learning disabilities or

mildly handicapped individuals. The reference lists of all obtained articles

were examined for further sources. Previous reviews (e.g., Gersten et al., in

press) were also examined for relevant sources. Finally, a hand search of

relevant journals (e.g., Journal of Learning Disabilities, Learning Disabilities

Research & Practice, Exceptional Children) was conducted.
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Articles which met the following criteria were included: First, the target

population involved students with learning disabilities enrolled in grades

K through 12. Second, the investigation examined the effects of interven-

tions on mathematics performance, as evaluated through experimental or

quasi-experimental designs. Third, articles were published from January,

1997, through December, 2002, in order to extend a previous review paper

on mathematics interventions for students with learning disabilities, which

reviewed studies published prior to December, 1996 (Mastropieri et al.,

1998). However, in some cases, studies from 1996 were included if they

had not been available for the previous review. As the result of the search

procedure, 18 studies from 17 articles were identified which met all selection

criteria. These research reports were subdivided into the following topics:

instruction referenced to NCTM standards, interventions on computation

skills, cognitive strategy instruction, use of manipulatives, and peer medi-

ation, including peer tutoring and cooperative learning.

III. INSTRUCTION REFERENCED TO NCTM
STANDARDS

A. Curriculum Comparisons

Some recent research has examined teaching practices consistent with the

NCTM standards. Some of this research reflects a departure from more

traditional models of instruction in special education, which has emphasized

more behavioral, skills-based approaches. Woodward and Baxter (1997)

conducted an evaluation of instruction in mathematics incorporating the

Everyday Mathematics program (Bell et al., 1993), a program that is com-

patible in many respects with the NCTM standards. Students in inclusive

third grade classrooms in two schools employed the Everyday Mathematics

program while third-graders in another school employed a more traditional

basal approach served in the comparison condition. Since the number of

students with learning disabilities was small in all classrooms, Woodward

and Baxter included academically low-achieving students, so that the total of

low-achieving students and students with learning disabilities was 22.

Everyday Mathematics emphasizes concept acquisition and innovative

problem solving over computation and procedures. Problems are more in-

depth and are taken from either the student’s everyday world or information

from other curriculum areas, such as geography or life science. Few of the

problems appear in the traditional one- or two-step formats that are common

in traditional basal and remedial approaches. Consistent with the NCTM

standards, students spend a great deal of time identifying patterns, estimat-

ing, and developing number sense. In contrast, the traditional basal used
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in the comparison condition employed many fact or procedurally based

examples, and emphasize facts and algorithms, with separate sections de-

voted to problem solving.

Theprogramscontinued throughout the schoolyear,with the studentsbeing

tested in October and May. Posttests administered at the end of the year

revealed that studentsusingEverydayMathematicsoverall statisticallyoutper-

formed traditionalbasal condition studentson the concepts subtestof the Iowa

Test of Basic Skills, but scores of the two conditions were statistically equiva-

lent on computation, problem solving, and total test score. For higher achiev-

ing students, results were more pronounced, with Everyday Mathematics

condition students statistically outperforming traditional basal condition stu-

dents on the concepts and the problem solving subtests. However, for lower-

achieving students and students with learning disabilities, no statistically

meaningful differences were observed on any subtest or total test score. Over-

all, EverydayMathematics condition students scored higher on a test of prob-

lem-solving ability, but the differences were less pronounced for the low-

achieving students. In spite of these results, however, Woodward and Baxter

(1997) did not conclude that the results supported special educators’ concerns

about the NCTM standards. Students with learning disabilities and low-

achieving students performed as well in the Everyday Mathematics program

as did similar students in the traditional basal program. In fact, teachers had

more difficulty reaching the lowest-achieving students in both conditions; and

if one problem in the Everyday Mathematics condition reflected the structure

and content of the curriculum, other problems included limited educational

resources, including personnel, time, and specialized instructional techniques.

Such problems are commonly found in most inclusive classrooms.

B. Videodisc-Based Learning

Bottge and colleagues incorporated several principles of the NCTM stand-

ards in videodisc-based instruction for eighth grade students with learning

disabilities and other low achieving students in math. Bottge et al. (2001)

employed the Kim’s Komet program (Cognition and Technology Group at

Vanderbilt University, 1997) to help students develop informal understand-

ings of prealgebraic concepts, including nonlinear functions, independent

and dependent variables, rate of change expressed as slope, and measure-

ment error. These are all concepts recommended by the NCTM standards.

In the ‘‘anchor’’ from Kim’s Komet, two girls, named Kim and Darlene,

compete in a model soapbox derby. Students are required to help Kim create

a graph to predict where on the derby ramp she should release her car in

order to negotiate successfully several stunts at the end of a straightaway,

including a long jump, a loop, and a banked curve. The video presents

several challenges to students to compute relative rates of speed and to
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construct a graph to predict the speed of Kim’s car. In this investigation, the

teacher built the ramp and track for students to make and test their predic-

tions. In the comparison condition, students practiced a number of problems

involving distance, rate, and time. In this investigation, students in a remed-

ial math and a prealgebra class received the videodisc and enhanced

anchored instruction (EAI), and two prealgebra classes received traditional

problem instruction (TPI). All classes included students with learning dis-

abilities; however, the groups were not comparable overall, since the EAI

condition included a remedial math class that was lower-functioning than

the TPI condition classes.

Results indicated that the students in the remedial math class scored lower

than the prealgebra classes on problem solving at pretest, but did not differ

significantly from the prealgebra classes at posttest. However, students in

the prealgebra EAI class did not score differently from students in the

prealgebra TPI classes. No impact overall of instruction was noted on

the computation test.

Bottge et al. (2002) evaluated the effectiveness of EAI and TPI again, this

time in the context of seventh-grade students with and without disabilities in

inclusive classes. Studentswere assigned at random toEAI orTPI groups. The

sample included seven students with learning disabilities. In this investigation,

the enhanced anchor instruction was named Fraction of the Cost, and in-

volved three students discussing how they can afford to build a skateboard

ramp. They determine the needed material and equipment, and students are

asked to determine how they can afford to build the rampwith themoney they

have. Students then spent six days in the technology education classroom

planning and building wooden benches to be used at a new high school.

Students in the TPI condition covered the same content in a series of single-

and multistep text-based problems. In this investigation, it was found that

students in the EAI condition outperformed students in TPI on a contextual-

ized problem test and a transfer test; however, differences were not observed

on computation and word problem tests. Data were not analyzed separately

for students with disabilities, perhaps because of the small sample size; how-

ever, descriptive analysis suggested the effects were somewhat less

pronounced on the contextualized test for the students with disabilities.

IV. INTERVENTIONS ON COMPUTATION SKILLS

A. Cover–Copy–Compare

Stading and Williams (1996) examined the effects of the Cover–Copy–

Compare procedure for learning multiplication facts in an 8-year-old

girl with learning disability. The procedure was evaluated using a multiple
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baseline procedure across math tables, and was implemented by a parent

at home. After baseline data were collected, the student reviewed flashcards

with math facts, and completed 16 multiplication facts on a sheet. Then the

student was taught to look at the multiplication problem, read it aloud, and

answer the problem as she was copying it onto her paper. Then she covered

the problem and answer, as she wrote them a second time, and compared the

written answer to the example. At the end of the study period, the student

was presented with a probe sheet with 16 multiplication facts. After 5 to 14

days of baseline data over all tables and 5 to 15 days of treatment, it was

found that the student demonstrated improvement during the procedure

across all sets of problems, ranging from 0 to 35% correct in baseline, to

75 to 100% correct during intervention.

B. Training in Cognitive Reflection

Naglieri and colleagues developed training procedures based upon a modern

view of intelligence following the analyses of brain structures by Luria

(e.g., 1966). These structures have been said to involve three functional

units: ‘‘(a) cortical arousal and attention; (b) simultaneous and successive

information processes; and (c) planning, self-monitoring, and structuring

of cognitive activities’’ (Naglieri & Gottling, 1997, p. 513). These units

formed the basis of the PASS theory on which their investigations have

been based.

Naglieri and Gottling (1997), arguing that planning processes ‘‘provide

for the programming, regulation, and verification of behavior and

are responsible for behavior such as asking questions, problem solving,

and self-monitoring’’ (p. 514), hypothesized there would be a differential

effect when instruction designed to facilitate planfulness was implemented

with students rated low and high in planning. This investigation was

intended to replicate an earlier investigation (Naglieri & Gottling, 1995),

but to have instruction delivered by the general classroom teacher and

conducted over a longer period of time. After identifying elementary

grade students with learning disabilities as high or low in planning,

according to the Cognitive Assessment System (CAS; Naglieri & Das,

1997), all students were exposed to 21 intervention sessions in which students

attempted to solve 54 mathematics problems presented in a worksheet within

10 minutes.

Self-reflection sessions were designed to prompt recognition of the stu-

dent’s need to be planful and to use an efficient strategy when completing

math problems. Teachers encouraged students to determine how they com-

pleted their worksheets, discuss their ideas, consider how their methods

worked, and to be self-reflective. To promote self-reflection, teachers asked

questions such as the following:
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Can anyone tell me anything about these problems?

Why did you do it that way?

What could you have done to get more correct?

What did it teach you? (Naglieri & Gottling, 1997, p. 516)

In response, students said such things as,

When I get distracted, I’ll move my seat.

I’ll do the easy ones first.

I have to remember to add the numbers after multiplying.

I have to keep the columns straight.

Be sure to get them right, not just get them done. (Naglieri &

Gottling, 1997, p. 516)

Naglieri and Gottling identified four students low in planning and

four students high in planning. After the instructional intervention, data

analysis revealed that all students gained in performance; however,

students low in planning appeared to make differential gains as a result of

training.

More recently, Naglieri and Johnson (2000) conducted a similar inves-

tigation intended to determine whether instruction to facilitate planning

would have differential effects depending on the specific cognitive char-

acteristics of each student, including planning, attention, simultaneous,

and successive (PASS) characteristics. Nineteen students, 12 to 14 years

of age, who had been placed in special education settings for math

instruction, were provided with assessments on the CAS which identified

students as low in planning (target condition), or low in attention,

simultaneous, or successive processing, or not low on any PASS score.

All students were provided with baseline assessments, then provided with

an intervention in which they completed worksheets, engaged in discus-

sions about the strategies they found to be most effective, and completed

another worksheet. After the intervention was completed, student per-

formance was evaluated with respect to their PASS scores. It was found

that students with low planning scores improved from 63 to 338% over

baseline. Overall, this group improved 167% over baseline. However,

students with cognitive weaknesses in other areas, or no weaknesses as

assessed on the PASS (e.g., low in attention, simultaneous, or successive

processing), improved much less from the intervention; students with

lower scores in simultaneous processing deteriorated slightly (�10%).

Results provided support for instructional strategies tailored to students’

cognitive characteristics.
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V. COGNITIVE STRATEGY INSTRUCTION

A. Schema-Based Instruction

Jitendra and Hoff (1996) investigated the effectiveness of a schema-based

direct instruction strategy on word problem-solving performance of three

third- and fourth-grade students with learning disabilities, based on an earlier

report by Jitendra and Hoff (1995). After assessing baseline performance on

simple story problems, students were taught a strategy for solving the prob-

lems. First, students were taught to recognize features of the semantic rela-

tions in the problem, and to identify different problem types, including

‘‘change,’’ ‘‘group,’’ and ‘‘compare’’ problems. For example, change prob-

lems could involve an individual who has a beginning amount of some objects

(e.g., marbles) and a different amount of the same objects at the end. Group

problems refer to those in whichmore than one individual has a set of objects.

Compare problems identify individuals who have different quantities of the

same objects. After being taught to identify types of problems, students were

taught to create schematic representations of the problem. For example, for a

change problem, a diagram could be created to represent a beginning amount,

a change amount, and an ending amount. Next, students were taught to map

critical problem elements onto the schemata diagrams and to highlight the

missing element with a question mark. Students were then taught to identify

from the verbal text the specific change word that indicated whether the

beginning amount became more or less. If the change caused the ending

amount to be more, the word total was written under the ending amount in

the schema diagram. Otherwise, the word total would be written under the

beginning amount. Students were then taught a simple rule to determine

whether to add or subtract: When the total was unknown, the other numbers

were added; when the total and one of the other numbers were known, the

problem required subtraction. Results suggested that the intervention suc-

cessfully promoted accuracy in solving word problems. In addition, the

problem-solving skills were seen to maintain for 2 to 3 weeks after the study

was completed. Interviews administered after the final probe suggested that

students found the strategy useful in helping them solve word problems.

Potential shortcomings with the Jitendra and Hoff (1996) investigation

include the small number of participants and the lack of an alternative

treatment condition. Jitendra et al. (1998) compared the effectiveness of

the explicit schema-based strategy with a traditional-basal strategy on the

acquisition, maintenance, and generalization of mathematical word problem

solving. Twenty-five students from grades 2 through 5 with mild learning,

developmental, or emotional disabilities and 9 students of the same age at
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risk for mathematics failure were randomly assigned to schema-based or

traditional-basal instruction. Students in the traditional-basal condition

received instruction on problem solving using a 5-step checklist procedure

taken from a mathematics basal program. Students in both conditions

received instruction in all three problem types. After 17–20 days of instruc-

tion, it was reported that the performance of both groups increased after

treatment. Additionally, according to generalization and maintenance tests,

students were able to maintain their use of word problem-solving skills and

generalized the strategy effects to novel word problems. However, differ-

ences between groups on the posttest, delayed posttest, and generalization

test favored students in the schema condition. Students in the schema

condition scored similarly to an additional normally achieving peer group

on the immediate and delayed posttest. Finally, student interviews suggested

that students in the schema condition appreciated the usefulness of the

procedures in solving word problems and rated their condition more highly

than did those in the traditional-basal condition.

B. Strategies for Algebra Learning

STAR Strategy

In two studies, Maccini and colleagues (Maccini & Hughes, 2000; Maccini

& Ruhl, 2000) implemented similar procedures to teach algebra problem

solving to secondary students with learning disabilities. Both studies

employed single-subject designs in which three and six students participated

in the studies. Both studies taught students a cognitive strategy—STAR—

and used a teaching sequence based on concrete to semiconcrete to abstract

in instruction. Concrete applications employed algebra tiles, and semicon-

crete applications employed two-dimensional representations of algebra tiles

on paper. STAR represented steps, including Search the problem, Translate

the problem into words or pictures, Answer the problem, and Review the

problem. In the Maccini and Hughes (2000) investigation, six students with

learning disabilities learned the strategy, which was evaluated by means of a

single-subject multiple baseline research design. Students received training

for 40 minutes each day for one to two months, depending on the time

needed to obtain 80% accuracy on each assessment. All students had scored

below 80% prior to training. Students were taught using the Strategic Math

Series (STAR), which consisted of the following elements:

1. Provide an advance organizer (identify new skills and provide rationale

for teaching it);

2. Describe and model think-aloud protocols involving the STAR proced-

ure: (a) Search the word problem (read the problem, ask what facts are

known and unknown, write down the facts), (b) Translate the words into
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an equation in picture form (choose a variable, identify the operation,

represent the problem, draw a picture, and write an algebraic equation),

(c) Answer the problem, and (d) Review the solution (reread the problem,

ask the question, ‘‘Does the answer make sense and why?’’ and then check

the answer).

Students were also provided with guided practice and independent practice.

They then received a posttest and positive and corrective feedback on their

performance.

When students reached mastery, they were given 10 more complex word

problems. Results suggested that five of the six participants improved in (a)

percent of correct problem representation, (b) percent correct on solution

and answer, and (c) percent of strategy usage from baseline to instructional

phase. The sixth student was frequently absent and could not complete many

of the objectives. The participants improved percent of accuracy on problem

representation from baseline to maintenance. Results of the Maccini and

Ruhl (2000) investigation were similar, although only one of the three

students in that study demonstrated successful transfer performance.

Self-Instruction Training

Lang et al. (in press) conducted an investigation intended to determine the

effects of self-instructional training on the algebra problem solving perform-

ance of students with learning disabilities, students for whom English is a

second language, and students who were at risk of failing algebra. Four

classes of 74 students, including 17 with learning disabilities, 37 who spoke

English as a second language, and 20 who were considered at-risk for math

failure, were assigned randomly to either a self-instructional training condi-

tion or a traditional instructional condition. All students were administered

pretests, immediate posttests, and delayed posttests of algebra problem

solving, as well as pre- and post-strategy usage questionnaires and attitude

measures. Students were trained daily over a two-week period.

Traditional instruction condition students were provided with procedures

for problem solution typically represented in algebra textbooks. Students

were not provided with any specific self-instruction strategy training. In the

strategy condition, students were given two worksheets containing the self-

instruction strategy steps. On the first worksheet, students wrote out each

step of the strategy. This worksheet was used during the first four days of

training. The second worksheet was a simple checklist that was given to

students as they became more comfortable with the strategy steps. The steps

included the following:

(a) if I use this strategy, I will be successful,

(b) read the problem,
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(c) what is known?

(d) what is not known?

(e) represent the knowns,

(f) represent the unknowns,

(g) do I need more than one equation?

(h) what is the equation?

(i) substitute the knowns into the equation,

(j) solve the equation, and

(k) have I checked my answer? (Lang et al., in press, Appendix A).

Analysis of results revealed that the performance of both groups increased

significantly from pretest to immediate posttest and delayed posttest, but no

statistically significant difference was found between groups. However, the

self-instruction group significantly outperformed the traditional instruction

group on reported independent strategy use. Moreover, strategy usage and

immediate and delayed posttest scores were found to be significantly correl-

ated, indicating that students who successfully learned the strategy had better

performance on the math problem solving tests. No significant differences

were found across groups in attitude change.

VI. USE OF MANIPULATIVES

Cass et al. (2002) investigated the effect of manipulative instruction on the

acquisition and maintenance of problem solving involving perimeter and

area by students with learning disabilities in math. Three secondary-level

students were provided with instruction using geoboards as an aid to prob-

lem solution. The teacher first defined perimeter and demonstrated

with concrete examples on the geoboard. The teacher demonstrated how

to create shapes on the geoboard and determine their perimeters. Problems

from the math text were also given, first with prompts, then with no

prompts. For problem solving involving area, the teacher first defined

area, then used the geoboard to determine the area of different shapes.

Students were then given problems from the math text to solve, first with

teacher prompts as necessary to assist students with problem solving, and

then with no teacher prompts. Daily tests were provided, followed by

maintenance checks, administered twice a week in each of three consecutive

weeks following treatment. A multiple baseline design across students and

across behaviors (perimeter and area) was employed. Results revealed that

none of the students were able to solve any of the area or perimeter problems

during baseline; however, all three students reached criterion (80% or greater

problems solved correctly on three consecutive days) within 7 days of

intervention. Maintenance checks revealed that the behavior maintained
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over three weeks. The authors concluded that concrete manipulatives facili-

tated acquisition of math skills.

VII. STUDIES INVOLVING PEER MEDIATION

A. Peer Tutoring

Task-Focused Goals

Fuchs et al. (1997) investigated the effects of incorporating task-focused

goals (TFG) with low-achieving students and students with learning disabil-

ities on math performance in third-grade general education classrooms. The

design employed a control classroom, which incorporated basal math in-

struction on the same topics, and two experimental conditions. Both experi-

mental conditions incorporated peer-assisted learning strategies (PALS),

employed twice a week, and curriculum-based measurement (CBM) to

monitor student progress. Both experimental conditions received biweekly

computerized feedback on their progress. In the task-focused goals treat-

ment, however, students maintained their own charts and set goals for the

next two weeks. After approximately 20 weeks of instruction, students took

posttests. Results suggested that low-achieving students had benefited dif-

ferentially from the TFG condition, while students with learning disabilities

benefited approximately equally in all conditions. All students in the TFG

condition made a greater change in effort than in the other conditions;

however, for students with learning disabilities, this change of effort did

not translate into higher performance. No effects were found for condition

on student motivation. Students in the TFG condition reported enjoying

and benefiting from the task-focused goals.

Peer Tutoring and Math Strategies

Owen and Fuchs (2002) examined the effectiveness of strategy instruction on

the problem-solving skills of third grade students with learning disabilities.

Twenty-four students participated, whose teachers were assigned at random

to one of four conditions: control, acquisition (of the strategy), low-dose

acquisition plus transfer, and full-dose acquisition plus transfer. In the three

experimental conditions, students were explicitly taught a strategy for solv-

ing word problems involving the skill of finding half. Students were taught a

six-step strategy, similar to the previously described schema-based strategy

employed by Jitendra and colleagues, which included the following steps:

(a) read the problem;

(b) draw small circles to represent the number of which the student will find

half;
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(c) draw a rectangle, then divide in half;

(d) cross out circles one at a time, as each circle is crossed out, place it in

alternating boxes;

(e) check by counting to determine there are the same number of circles in

each box;

(f) count the circles in one box and write this number with the correct word

label as the answer to the problem.

The acquisition condition students received four lessons that provided in-

struction, modeling, and feedback on use of the strategy. The low-dose

acquisition plus transfer condition students received training on transferring

the skill to related problems for the third and fourth lessons. The high-dose

acquisition plus transfer condition students received four acquisition and

two transfer lessons. Students received instruction in general education

classrooms of about 20 students. All experimental condition students with

learning disabilities were paired with higher-achieving peers to practice the

skills during the course of the lessons. The control condition students

received basal mathematics instruction on problems involving halves.

Results indicated that students in the full-dose acquisition plus transfer

condition outscored students in the low-dose acquisition plus transfer and

the control conditions. For amount of work showing steps taught in the

treatment, the two transfer conditions outperformed the control condition

students. Student and teacher attitudes were positive toward working with

partners and using the strategy. The authors concluded that strategy instruc-

tion can be productively incorporated in peer tutoring configurations to

increase math skills for students with learning disabilities.

Teaching for Transfer Using Tutoring and Computers

Fuchs et al. (2002) investigated the effectiveness of problem-solving tutoring,

which integrated explicit teaching of problem-solving rules and transfer, in

improving math problem solving for fourth grade students with mathemat-

ics disabilities. Students were randomly assigned to problem-solving tutoring

or not, and then to computer-assisted practice, or not. This resulted in four

conditions: problem-solving tutoring, computer-assisted practice, problem-

solving tutoring plus computer-assisted practice, or a control condition.

All conditions received the same curriculum. In conditions incorporating

problem-solving tutoring, students were taught the underlying concepts

within, and concepts for solving, each of four problem structures: problems

involving shopping lists, problems involving halves (see Owen & Fuchs,

2002), ‘‘bag’’ problems in which a quantity of items is included in a single

bag, and pictograph problems in which each picture represents a specific

quantity. Students practiced solving these problems in tutoring pairs.

Students in these conditions also received explicit teaching for transfer, in
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which transfer was explained, and students were shown how a problem

could be represented differently but still retain its structure or solution.

Students practiced these problems in tutoring pairs. Students receiving

computer-assisted practice were given practice in real-life problem situations

that nevertheless mirrored the four problem structures taught within the

tutoring conditions. The computer read the text, showed a video that

depicted the problem-solving solution, and provided an item bank of

words, numbers, and symbols, along with space and tools for building

students responses. Students could also create responses on the keyboard.

Tutoring condition students and computer condition students received two

lessons per week over 12 weeks; tutoring plus computer condition students

received four lessons per week over 12 weeks. After the training, all students

were tested on story problems, transfer story problems, and real-world

problem solving. For story problems and transfer story problems, the

tutoring and tutoring plus computer condition students outgained students

in the computer and control conditions. Also for the transfer story problems,

computer condition students outgained control condition students. Condi-

tion-specific differences were not observed on the transfer to real-world

problem solving tests. Additionally, it was observed that students in the

computer-assisted instruction did descriptively outperform control condi-

tion students by a substantial amount; however, the results were not found

to be statistically significant.

Peer Tutoring in Algebra

Alsopp (1997) compared classwide peer tutoring with independent practice

on algebra learning. In this investigation, 262 eighth grade students in 14

different general mathematics classes participated either in a classwide peer-

tutoring condition or a condition in which students completed independent

practice activities after instruction on algebra content. Participants included

99 students considered ‘‘at risk,’’ including a small number (n ¼ 10) of

students with disabilities. The nature of disability was not specified, but

presumably many of these were students with learning disabilities. Classes

were assigned at random to instructional condition. After 5 weeks of inter-

vention, it was found that tutoring and independent study groups did not

differ in academic achievement. Students at risk were not seen to benefit

differentially from the experimental treatment, nor were students with dis-

abilities, who were not evaluated separately.

Cooperative Learning

Xin (1996) investigated the effects of cooperative learning including com-

puter-assisted instruction in mathematics in inclusive classrooms. In the first

study, 118 third grade students, 25 of whom had learning disabilities,

were randomly assigned to either a cooperative learning or a whole-class
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instructional condition. In the cooperative learning condition, students were

grouped in teams of four, and two pairs in each team worked at computers

using commercially produced computer software covering math computa-

tion and application at the third grade level. When the pairs completed a

worksheet at the computer, they met as a team to check the answers, where

other team members offered help to those having difficulty. After the session

was completed, students took a quiz. Students with learning disabilities took

quizzes at their appropriate level. At the end of the week, teams received

team certificates based upon their quiz scores, identifying them as a ‘‘Super

Team,’’ ‘‘Great Team,’’ or ‘‘Good Team’’ based on their scores. In the

whole-class condition, the teacher provided whole-class instruction on

the same content. Students worked at the computer and completed work-

sheets individually. The amount of time spent in instructional activities and

the curriculum materials used were the same in both conditions. Analysis of

results revealed that students in the cooperative learning condition statistic-

ally outperformed students in the whole-class condition. However, no dif-

ferences were observed on a measure of attitude toward math or on a

measure of general education students’ acceptance of students with disabil-

ities. Interviews with students with learning disabilities revealed that stu-

dents provided more positive responses to the inclusive classroom than did

students with learning disabilities in the whole-class condition.

In the second study, 92 fourth grade students, 16 of whom had learning

disabilities, were randomly assigned to cooperative or individual learning

conditions. The cooperative learning classrooms employed the same proced-

ures as those of the first study, while the individual learning condition

employed small group or whole-class teaching in addition to individual

work on computers and worksheets. In this study, however, significant

differences were not observed between conditions on the achievement meas-

ure and, in fact, greater descriptive gains were observed in the individual

learning condition. Few meaningful differences were observed on the meas-

ures of attitude or social acceptance. Interviews of special education students

revealed negative responses toward their inclusion in the regular classrooms

in both conditions.

Xin offered few explanations for the lack of a positive finding for coopera-

tive learning in the second study. One possibility given was that the students

in the second study were older (fourth grade) than students in the first study

(third grade), but exactly why this difference could be expected to explain the

differential outcomes was not stated. Another possibility given was the fact

that a smaller sample size was used in the second investigation. However, the

sample size seemed sufficient for this investigation, and in any case, observed

descriptive differences favored the individual condition, suggesting that the

lack of results had little to do with statistical power. Further research could

help clarify such inconsistent outcomes.
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VIII. DISCUSSION

In 1998, Mastropieri et al. reviewed recent research in mathematics instruc-

tion for students with learning disabilities. They concluded that, overall,

behavioral, cognitive, and metacognitive interventions had been effective.

They noted some novel uses of peer mediation (for example, incorporating

goal setting and homework completion) and computer-assisted instruction.

However, 65% of the studies from that period focused on basic computa-

tion skills. A variety of treatments was examined, including reinforcement,

teacher presentation variables, peer tutoring, self-monitoring, academic

strategies, and computer-assisted instruction. This focus contrasted sharply

with the recommendations of the NCTM, who have deemphasized compu-

tation in favor of applications on real-world problem solving. Further, when

problem solving strategies interventions were conducted, they often tended

to involve relatively simple and straightforward problems of the sort typic-

ally found in math workbooks. Such problems did not generally correspond

to the NCTM (1989) emphasis on ‘‘word problems of varying structures’’

(p. 20), such as problems that require analysis of the unknown, problems

that provide insufficient or incorrect data, and problems that can be solved in

more than one way or that have more than one correct answer. Mastropieri

et al. (1998) concluded that additional research in solving different types

of problems, perhaps using calculators to assist in calculations, would be

helpful in the future, particularly as students with learning disabilities are

included more in regular class instruction.

The results of the present review are different in several ways from those

of the Mastropieri et al. (1998) review. First, even though the earlier review

covered a similar period of research, the number of reports identified was

considerably smaller. Although the reasons for this are unknown, one possi-

bility is the increased emphasis on reading and phonological processes in

identification and treatment of learning disabilities that has been seen

in recent years (e.g., Bradley et al., 2002; Snow et al., 1998). If true, this is

unfortunate, since a very substantial number of students with learning

disabilities exhibit substantial difficulties in mathematics, and it seems un-

likely that the source of these difficulties in all cases is the consequence of

deficits in reading subskills (see Scruggs & Mastropieri, 2003). At any rate,

additional research is urgently needed on all aspects of mathematics learning

of students with learning disabilities.

Another significant difference from the previous review is the emphasis of

the research topics. Very few studies identified for this review focused

exclusively on computation, and those that did were more likely to employ

higher-order strategies, such as self-reflective thinking, rather than drill and

practice or reinforcement. A number of more recent studies involved algebra
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learning of students with learning disabilities—an area nearly entirely omit-

ted until recently. Several of the problem solving investigations incorporated

manipulative materials, while other investigations focused on approaches to

mathematics learning that were directly compatible with NCTM standards.

The fact that these latter investigations—employing compatible curriculum

or technological components—did not produce differentially positive out-

comes for students with learning disabilities suggests that further research is

needed in this area. Since many special educators are wary of ‘‘discovery’’ or

constructivist approaches for their students (e.g., Mastropieri et al., 1997),

additional empirical evidence would be of great benefit.

Compared with previous years, the research reviewed here is also notable

for its complexity. In fact, it was difficult to combine separate research

reports into simple categories, as, for example, peer tutoring interventions

also included goal setting or strategy instruction. Cooperative learning

interventions included computer-assisted instruction, and more constructiv-

ist procedures also included videodisc technology. Interventions on compu-

tation included self-reflective strategy training, and training of algebra skills

and concepts was undertaken with manipulative materials and strategy

training. Such investigations demonstrate an interest in evaluating more

broadly based procedures, incorporating computers, manipulatives, and

strategy training within instructional formats.

Finally, many of the investigations in this review are notable for the

equivocal findings realized in the research (see also Gersten et al., in press).

Specific learning strategies, such as cover–copy–compare or schema-based

strategies, produced positive results, much as in previous reviews. However,

contemporary NCTM-based math curriculum or ‘‘Enhanced Anchored In-

struction’’ failed to produce outcomes greater than traditional instructional

conditions did. Tutoring involving task-focused goals failed to outperform

comparison conditions, and students who participated in interventions

involving peer tutoring and/or computer-assisted instruction did not outper-

form control condition students on tests of ‘‘real-world’’ learning. Neverthe-

less, target experimental conditions always performed at least as well as

controls, and all investigations provided information of interest.

With respect to algebra learning, some interesting contrasts were

observed. In two single-subject investigations with small numbers of

students, interventions on algebra skills were successful. However, in two

group design studies with larger numbers of students, strategy training and

classwide peer tutoring did not reliably increase performance over controls.

One possible explanation is that single-subject investigations can describe

more intensive individualized instruction, and are more likely to realize

benefits compared with pre-intervention baseline instruction. Another

possibility is that the group design studies compared target interventions

with alternative treatments, rather than pre-intervention baseline data, and
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therefore the test on interventions is much more rigorous. At any rate, the

outcomes of all studies are promising and provide implications for future

research.

Overall, it can be stated that research in mathematics education for

students with learning disabilities is progressing steadily, although much

important research still remains to be conducted. The research from this

review demonstrates more sophisticated, more complex treatments, often

undertaken with contemporary considerations of general education initia-

tives in inclusive settings. Future researchers and practitioners will be able to

benefit greatly from the insights gained from the present research, in plan-

ning future research investigations that can help resolve important issues

involving constructivist learning, inclusive classrooms, and instructional

delivery systems such as computers, videodiscs, and peer mediation. These

insights can produce positive gains in mathematics learning for students with

learning disabilities.
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I. SCOPE AND OBJECTIVES

Students with learning disabilities (LD), by definition, experience learning

problems that interfere with their academic success in the classroom.

Many students with LD, however, exhibit substantial difficulties in social

competence as well (Gresham et al., 2001). A number of professionals have

addressed the importance of social competence difficulties of students with

LD (Gresham, 1992; Gresham & Elliott, 1989, 1990; La Greca & Stone,

1990).

This chapter provides an overview of social competence and focuses on

instructional methods for enhancing the social competence of students with

LD. Specific interventions developed for and evaluated with students

with LD are described, as are social skills interventions that can be used with

students of other populations. Also, findings from syntheses of research on

social interventions for preschoolers with disabilities are presented. The

chapter further addresses issues that are relevant to teaching children and

adolescents with LD social skills. Finally, directions for future research in

Learning about Learning Disabilities, Third Edition

Copyright � 2004 by Academic Press. All rights of reproduction in any form reserved.

341



the area of social skills intervention for students with LD and other disabil-

ities are discussed.

After reading this chapter, the reader will be able to meet each of the

following objectives:

1. Define ‘‘social competence’’ and ‘‘social skills.’’

2. Explain why many students with LD need to be taught social skills and

why teachers may not emphasize teaching social skills in their curricula

for students with LD.

3. Summarize the procedures and critical comments concerning empirically

substantiated social skills interventions for students with LD. These

interventions include a social skills program for adolescents (ASSET),

an interpersonal problem solving intervention, cooperative learning, and

mutual interest discovery.

4. Summarize the findings from a meta-analysis of school-based interven-

tions to enhance the self-concepts of students with LD.

5. Summarize procedures and critical comments regarding empirically sub-

stantiated social skills interventions with other populations. These inter-

ventions include structured learning, social decision making, and peer

social initiations.

6. Summarize the findings from syntheses of research on social interventions

for preschoolers with disabilities, including (a) social skills interven-

tions and (b) toys and group composition.

7. Explain several key issues related to teaching social skills to students with

LD.

8. Discuss future directions for research related to social competence of

students with LD and other disabilities.

II. OVERVIEW OF SOCIAL COMPETENCE/SOCIAL
SKILLS

A. What are Social Competence and Social Skills?

Defining social competence and social skills has been approached by many

researchers and proven to be an enigmatic task. As a result, various models

to conceptualizing social competence have been proposed. Vaughn and

Hogan (1990) proposed that the construct of social competence is multifa-

ceted, encompassing several individual components. Although these com-

ponents are described separately, social competence is best understood as a

combination of these components. The four components included in Vaughn

and Hogan’s (1990) model are: (a) social skills (e.g., the ability to initiate and

respond appropriately to others), (b) relationships with others (e.g., friend-
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ships, peer acceptance), (c) age-appropriate social cognition (e.g., the ability

to problem solve and to recognize and monitor social situations), and (d) the

absence of behaviors associated with social maladjustment (e.g., absence of

aggressive behavior, attention problems, acting out, withdrawal). In this

model, Vaughn and Hogan (1990) stressed the need to look at social skills

as part of a higher-order construct—social competence.

Another model for conceptualizing social competence, a social validity

model, differentiates social competence, a trait, from social skill, a behavior

(Bruck, 1986; Curran, 1979; Gresham, 1983, 1998; Wolf, 1978). Social com-

petence as a trait represents an evaluation of individual social behavior based

on the competent performance of social tasks in a given situation (McFall,

1982). In contrast, social skills as behaviors are viewed as specific, observable

behaviors that an individual demonstrates in order to perform competently

on specific social tasks (McFall, 1982). Social skills are viewed as specific

behaviors, and social competence is a judgment about those behaviors.

Lastly, social competence is conceptualized as a function of the student’s

processing social environmental clues in a social exchange model (Dodge,

1986; Dodge et al., 1986). In this model, the construct of social competence

consists of three components: (a) perceiving, decoding, and interpreting

environmental clues; (b) selecting an appropriate response; and (c) appro-

priately implementing the social response.

In sum, although there has not been a complete conceptualization of

social competence, most researchers agree that conceptually social compe-

tence has changed from a global concept referring to the overall adequacy of

a person’s social performance (Kratochwill & French, 1984) to a multidi-

mensional construct composed of several interacting components (e.g., social

skills, self-concept; Vaughn & Hogan, 1990).

B. Why Teach Social Skills to Students with LD?

Traditionally, the rationale has been that social skills are a means to enhan-

cing the social and academic success of students. Many researchers have

recognized the importance of social competence in the academic and social

development of all students. A meta-analysis by Kavale and Forness (1996)

revealed that 75% of students with LD manifested social incompetence that

differentiated them from normal developing students. Due, at least in part,

to social incompetence, students with LD are less accepted and more fre-

quently rejected by their classmates than are their non-LD peers (NLD; i.e.,

average- and high-achieving students) (Haager & Vaughn, 1995; Stone & La

Greca, 1990; Swanson & Malone, 1992; Vaughn et al., 1998, 1993a; Wiener,

1987; Wiener & Harris, 1997).

Although there is a positive correlation between academic underachieve-

ment and peer rejection (Vaughn et al., 1991), rejection of students with LD
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is not solely a function of their academic difficulties, as illustrated in the

following studies. In the studies by Bryan and colleagues (1979, 1980),

strangers observed students on videotape for only a few minutes. Despite

being kept unaware of which students were LD and which were NLD, the

strangers were more likely to perceive the students with LD more negatively

than the NLD students. In another study, the social skills, peer acceptance,

and self-perceptions of students with LD prior to identification were com-

pared with their NLD peers (Vaughn et al., 1990). Results revealed that as

early as 8 weeks after entering kindergarten, students at risk for LD who

were later identified as LD differed significantly from their NLD peers on

social variables and behavior problems (e.g., social skills, self-perceptions of

social acceptance, peers’ ratings of acceptance, teacher ratings of behavior

problems).

Addressing social incompetence of students with LD is critical because

students who experience peer rejection are at greater risk for a myriad of

negative outcomes, including later adjustment difficulties, school dropout,

loneliness, and juvenile delinquency (for review, see Kupersmidt et al., 1990;

Parker & Asher, 1987; Roff et al., 1972). Although many students with LD

exhibit social incompetence that manifests as low peer acceptance and

low popularity, social skills instruction often is not a high priority in the

curricula (Baum et al., 1988). Similarly, although teachers believe that many

students are in need of social skills instruction, they often do not address this

need in the goals or objectives of students’ IEPs (Baum et al., 1988).

Since peer relationships are highly valued by our society and associated

with many positive outcomes, why is it that so few teachers teach interper-

sonal skills? The answer to this question may be that teachers are aware that

students with LD have social incompetence, but do not value social skills as

an important element of the curricula. In other words, educators may view

the teaching of social skills as ‘‘taking away’’ from a student’s academic

program. Conversely, some teachers may highly value the importance of

teaching social skills but perceive that social skills are not valued by the

school system and/or parents; thus, they do not teach them.

Perhaps too, some teachers believe social skills are important and wish

that their students demonstrated more prosocial behaviors but do not be-

lieve it is the school’s responsibility to teach social skills. These teachers

believe that positive social behaviors should be learned at home, and it is the

family’s duty to ensure the acquisition and mastery of these behaviors. Also,

some educators consider social skills something that is acquired incidentally

through the ‘‘growing up’’ process. They think of social skills more as a

‘‘characteristic’’ of the youngster rather than as behaviors that are amenable

to change. Fortunately, many youngsters learn appropriate social behaviors

without direct, systematic instruction. Social skills, however, are best

strengthened through structured intervention programs.
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Finally, the rationale to which the greatest number of educators subscribe

may be that social skills are not taught because teachers do not know how to

teach them. Teachers take courses that focus on teaching language arts, math,

reading, and the academic subjects for which they are responsible and may

even take courses on how to structure andmanage behaviors in the classroom.

Very few teachers, however, take courses that provide opportunities for

learning how to teach social skills to their students. Teaching social behaviors

requires that the teacher understand the development and acquisition of

social behavior. Few teachers have confidence in their understanding of the

‘‘scope and sequence’’ of social development or their ability to identify and

teach necessary social skills to their students. A first step, then, to providing

appropriate social skills instruction for students with LD is to adequately

equip teachers with the knowledge and skills of research-based instructional

methods to promote social competence/social skills of students with LD.

III. INSTRUCTIONAL METHOD

Students with LD are disproportionately overrepresented as rejected and

underrepresented as popular (Vaughn et al., 1990; Wiener & Harris, 1997).

The number of students with LD who are rejected by their peers is consider-

ably greater than the number of NLD students who are rejected. In fact,

approximately 50% of students with LD are identified as poorly accepted

(Stone & La Greca, 1990; Vaughn et al., 1991). Similarly, Vaughn et al.,

(1990) found that 60% of students with LD were rejected by peers.

Increasing positive peer interaction and peer acceptance for students with

LD requires careful planning of the interventions that provide systematic

instruction in appropriate social skills, or provide opportunities for students

with LD and their NLD classmates to spend structured time together and

get to know each other better. Efforts involving merely grouping youngsters

with LD with their NLD classmates failed to improve peer acceptance

ratings, In fact, in some cases, the peer acceptance ratings of the students

with LD actually decreased after the grouping effort (for review, see McIn-

tosh et al., 1991). This chapter describes empirically substantiated interven-

tions that have demonstrated increased peer ratings for participating

students.

A. Empirically Substantiated Interventions with Students
with LD

Three interventions will be discussed in this section: (a) a social skills

program for adolescents, (b) an interpersonal problem-solving intervention,

and (c) cooperative learning. An introduction to each intervention will be
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provided as well as procedures for implementing each intervention and

evaluative comments.

1. A Social Skills Program for Adolescents (ASSET)

A Social Skills Program for Adolescents (ASSET) is designed to teach

adolescents the social skills they need to interact successfully with peers

and adults. Research has documented ASSET’s positive effects for adoles-

cents with LD and adjudicated youth (Hazel et al., 1981). ASSET is based

on eight social skills considered fundamental to creating and maintaining

relationships with others: (a) giving positive feedback, (b) giving negative

feedback, (c) accepting negative feedback, (d) resisting peer pressure,

(e) problem solving, (f) negotiation, (g) following instructions, and (h) starting

and maintaining conversation. The focus on these skills derives from the

belief that many adolescents do not exhibit desirable behaviors because they

do not know how to perform desirable behaviors, not because they are not

motivated to do so. The program’s teaching procedures are based on success,

successive approximations, mastery, and multiple exemplars. Materials

include videotapes of eight teaching sessions, skill sheets, home notes, and

criterion checklists.

Each ASSET lesson is taught in a small group and involves nine basic

steps. Step one focuses on the review of previously learned skills, including

reviewing homework. Step two focuses on explaining the skill on which the

lesson focuses. This is either a description of the skill being taught or an

overview of a new skill. Step three focuses on ‘‘hooking’’ the student into

learning the skill by providing a convincing rationale for its importance. Step

four focuses on discussing example situations in which the target skill can be

used. The situations must be specific and believable and be related to

adolescent life. Students can also volunteer their own examples. Step five

focuses on examining the steps or subskills necessary to carry out the target

skill. A skill sheet provides the step-by-step sequence of subskills needed to

effectively implement each target skill. Step six focuses on modeling the skill

itself. Videotapes model how a student can implement particular skills.

Activities for students to demonstrate and model specific skills are also

provided. Step seven focuses on verbal rehearsal that familiarizes students

with the sequence of steps associated with the target skill and provides a

procedure for memorizing these steps. Step eight focuses on behavioral

rehearsal and criterion performance that provides an opportunity for the

students to practice the skills and demonstrate that the criterion for exhibit-

ing each of the delineated skills is met. Step nine focuses on assigning

homework. It may include a home note for recording how a student prac-

tices and uses skills outside of the instructional setting, particularly at home.

Through the implementation of these nine steps, each of the eight skills is

taught.
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Comments. In a study by Hazel et al. (1982), eight students with LD were

taught six of the eight skills delineated in the ASSET program: giving positive

feedback, giving negative feedback, accepting negative feedback, resisting

peer pressure, negotiation, and personal problem solving. Following pro-

gram implementation, the students were tested using behavioral role-play

situations on each of the six skills. Students with LD who participated in the

intervention demonstrated increases in the use of social skills during role-

play situations. When compared with two other groups, however, NLD and

court-adjudicated youth, the students with LD made only slight gains on

cognitive problem solving.

Due to ASSET’s delineation of subskills within each target skill, it is

useful for teachers who seek a structured curriculum for teaching social

skills. When teaching social skills to adolescents with LD, teachers are

advised to ‘‘apply the same careful systematic procedures used in teaching

academic skills’’ (Zigmond & Brownlee, 1980, p. 82). ASSET provides the

guidelines and curriculum for applying such systematic procedures.

Further research with the ASSET program, however, is needed to deter-

mine the extent to which skill acquisition demonstrated during structured

situations (e.g., role plays) generalizes to nonstructured situations. For

example, do students who display increased social skills in a role-play

‘‘testing’’ situation apply those same social skills in real-life settings? Also

needed is further information on how target students perceive ASSET

instruction. For instance, it is likely that students who believe the interven-

tion is effective are more likely to apply and generalize the learned skills.

2. An Interpersonal Problem-Solving Intervention

Social skills need to be considered in light of multiple contexts, including

family, school, and peer contexts. Fundamental to this perspective is the

belief that teaching social skills in isolation is unlikely to provide significant

and long-lasting change. A social strategy training program based on this

belief and emphasizing a problem-solving approach has been developed and

evaluated by Vaughn and colleagues (McIntosh et al., 1995; Vaughn &

Lancelotta, 1990; Vaughn et al., 1988, 1991). The following procedures

outline this model:

1. The training program begins with a school-wide sociometric assessment

in which each student rates her or his same-sex classmates on the extent to

which he or she would like to be friends with them.

2. Students who receive few ‘‘friendship’’ votes and many ‘‘no friendship’’

votes form the ‘‘rejected group’’ (i.e., students who need support to make

friends); students with many ‘‘friendship’’ and few ‘‘no friendship’’ votes

comprise the ‘‘popular group’’ (i.e., students who need less support to

make friends).
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3. ‘‘Social skills trainers’’ for each participating class consist of a rejected

student with LD and a highly popular NLD classmate.

4. Social skills trainers from each participating class are removed from

their classrooms several times (e.g., 2–3 times) each week for ap-

proximately 30 minutes each session to learn specific social skills

strategies.

5. The first social skills strategy taught is the FAST strategy (McIntosh et

al., 1995). The four steps associated with FAST are:

a. FREEZE AND THINK! Do not act too quickly. Stop and think:

What is the problem?

b. ALTERNATIVES? What are all of the possible solutions?

c. SOLUTION EVALUATION. What are the likely consequences of

each solution? What would happen next if I do . . . ? Select the best

solution(s) for the long run as well as the short run.

d. TRY IT! What do I need to do to implement the solution? If it does

not work, what else can I try?

6. In addition to the FAST strategy, social skills trainers are taught to

address solutions in terms of long-run and short-run consequences, and

to accept negative feedback by learning the SLAM strategy (McIntosh

et al., 1995). This strategy uses coaching and role-playing to promote the

understanding of lessons and to practice skills. The four components of

the SLAM strategy are:

a. STOP! Stop whatever you’re doing.

b. LOOK! Look the person in the eye.

c. ASK! Ask the person a question to clarify what she or he means.

d. MAKE! Make an appropriate response to the person.

7. Each classroom is given its own problem-solving box (e.g., a decorated

shoebox) and the teacher and social skills trainers explain the purpose of

the problem-solving box to the class. While social skills trainers are

learning the social strategies, other students begin to write problems

that they have with other children, at home or on the playground, and

store these problems in the box. Problems submitted by students are used

by the social skills trainers and the entire class to practice their social

problem-solving skills and for discussion.

8. After the social skills trainers have learned a particular strategy

(e.g., FAST) and rehearsed it using real-life problems, they present the

strategy to their classmates with backup and support from the researcher

and classroom teacher.

9. In subsequent weeks, the social skills trainers leave the classroom for only

one session per week, and review the skill strategy (e.g., FAST) with

classmates at least once per week. These reviews include large-group

explanations and small-group problem-solving exercises using the prob-

lems from the problem-solving box.
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10. At the end of the training program, social skills trainers are recognized

by the principal in front of their classes or schools. Social skills trainers

wear special buttons while at school that indicate they are social

skills trainers for that school. Other students in the school are asked

to consult these social skills trainers when they have interpersonal

difficulties.

Comments. This social strategy training program proposed by Vaughn

and colleagues has been conducted successfully with a female student

with LD in a case study design (Vaughn et al., 1988) as well as with a

group of students with LD who were identified by their peers as socially

rejected (Vaughn et al., 1991). Many of the students who participated in

these studies demonstrated increases in peer acceptance following the inter-

vention. In the case study, the female student with LD, who was identified as

‘‘rejected’’ at pretest, was identified as ‘‘popular’’ at the posttest. In the

group intervention, all 10 students with LD were identified as ‘‘rejected’’ at

pretest but only 5 were identified as ‘‘rejected’’ at posttest and follow-up.

Students who participated in the intervention received significantly more

positive nominations at posttest than at pretest. Future work needs

to examine the characteristics of students for whom this intervention is

successful and those for whom it is not so successful. An additional line of

future research could entail extending this model to be used with older

children because, as yet, it has only been used with elementary-aged students

with LD.

3. Cooperative Learning

Cooperative learning is an instructional approach in which students

of different ability levels work together in small groups, using a variety of

learning activities to improve their understanding of a subject (Cohen, 1994).

Since students in cooperative groups have interdependent goals, each

member of the group is responsible not only for completing the task assigned

to him or her but also for helping other members complete their assignments

(Cohen, 1994; Johnson & Johnson, 1989). There are four key elements

of cooperative learning: (a) heterogeneous groups (Slavin, 1990), (b)

positive interdependence through shared goals and group rewards (Johnson

& Johnson, 1989; Slavin, 1983), (c) accountability for one’s own learning

(Mainzer et al., 1993), and (d) collaborative and interpersonal skills (Bryant

& Bryant, 1998).

While the primary purpose of this intervention is to improve academic

skills, cooperative learning has also been used to integrate students with

and without disabilities and to increase the social acceptance of children

in a group. The cooperative atmosphere, as well as the increased exposure

of students to each other in the classroom, is expected to increase peer
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acceptance. Johnson and Johnson (1986) suggest that classrooms can be

organized so students work together in small groups or pairs with an

emphasis on helping each other to accomplish goals and learn material.

Cooperative learning involves the following procedures:

1. High-, average-, and low-achieving students are assigned to four- or five-

member teams. Students who are identified as receiving special education

or resource help are assigned randomly to these teams.

2. Students are pretested in the academic area of focus and placed in an

individualized program based on their test performance.

3. Students complete the following steps to finish their individualized aca-

demic work.

a. Students bring their skill sheets and answer sheets into pairs or triads

within their teams.

b. Students exchange answer sheets with partners.

c. Students read the instructions and begin working on their own skill

sheet.

d. When a students completes the first four problems, they check each

other’s work against answer sheets and help each other with any

problem. If the first four problems are answered correctly, he or she

goes on to the next skill sheet. If any items are wrong, he or she

continues with the next problems.

e. When the student completes the final skill sheet, he or she takes an

exam, which is later scored by a teammate. If the student passes the

exam, he or she goes to the next more difficult set of problems. If the

student does not pass, the teacher will provide instruction.

4. Teams who meet criteria are rewarded with certificates at the end of the

week.

5. During this whole process, the teacher works on specific skills with

individuals or small groups of students.

Comments. While the positive effects of cooperative learning on

academic and social outcomes for students without disabilities have been

well-documented (Newmann & Thompson, 1987; Sharan, 1980; Slavin,

1991), the effects of cooperative learning on the social competence of stu-

dents with LD has not been as thoroughly examined. Although further

research examining these effects for social outcomes for students with LD

is needed, some researchers have conducted such research and found positive

effects for cooperative learning on social outcomes for students with LD.

Johnson et al. (1986) examined how different levels of cooperation affected

interactions among intermediate grade students, including students with LD.

Results revealed that pure cooperation promoted more frequent interaction

than did a mixture of cooperation and competition, and it also promoted
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more constructive interaction than did an individualistic approach. Prater

et al. (1998) compared three teaching approaches to teach social sills

(i.e., teacher-directed instruction, structured natural approach, student-

generated cooperative group rule) to teach social skills to students with

disabilities, including LD, who also participated in cooperative learning.

While students in the teacher-directed instruction group improved their

social skills on all three measures used, students in the structured natural

approach and the student-generated cooperative group rule groups made

minimal gain or no gain, respectively. These results imply that students with

disabilities may need social skills instruction that teaches necessary social

skills for successful integration prior to being placed in cooperative learning

groups. Goodwin (1999) also argued that students need to be taught

prerequisite social skills in order to work together successfully in cooperative

groups.

B. School-Wide Interventions to Promote Self-Concept for
Students with LD

Self-concept can be viewed as a component of social competence (Vaughn &

Hogan, 1990). The terms ‘‘self-concept,’’ ‘‘self-perception,’’ and ‘‘self-

esteem’’ refer to how an individual judges and perceives him- or herself

(Elbaum & Vaughn, 2001). Two widely used models for conceptualizing

self-concept are: (a) Harter’s model (Harter, 1985; 1996) and (b) Marsh’s

model (Marsh, 1992; Marsh & Hattie, 1996). In Harter’s model, self-concept

is conceptualized as encompassing specific domains such as academic com-

petence, social acceptance, physical appearance, and behavioral conduct,

and a global domain. In Marsh’s model, self-concept is conceptualized as

comprising academic competence (divided into specific content areas) and

nonacademic competence (including social, personal/emotional, and phys-

ical self-concepts).

How students feel about themselves is important not only for their aca-

demic/social development but also for their psychological well-being (Bednar

et al., 1989; Harter, 1993; Parker & Asher, 1993; Swann, 1996). Students

with negative self-concepts are vulnerable to a host of emotional, social,

behavioral, and learning problems (Brendtro et al., 1990). Furthermore, a

negative self-concept is resistant to change (Swann, 1996). Unfortunately,

students with LD are especially at-risk for having negative self-concepts,

particularly in the academic domain (Chapman, 1988; Kavale & Forness,

1996; Prout et al., 1992; Serafica & Harway, 1979; Thurlow, 1980).

Considering the importance of developing a positive self-concept during

the school years and the difficulties that students with LD have in this

regard, validated interventions that enhance self-concept for this population

need to be designed and provided to these students.
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Elbaum and Vaughn (2001) conducted a meta-analysis of 64 interven-

tion research studies focusing on school-age students with LD (i.e.,

elementary, middle, high school students) and measuring self-concept

as an outcome. Each school-based intervention included in this meta-

analysis was categorized as: (a) a counseling intervention, (b) an aca-

demic intervention, (c) a mediated intervention (in which teachers or

parents of students received the intervention), (d) a physical intervention

(e.g., fitness program, physical recreation), (e) a sensory–perceptual inter-

vention (e.g., sensory integration, perceptual–motor therapy), or (f) an

‘‘other’’ intervention, one that did not fit any of the other categories.

The self-concept domains assessed by these intervention studies included:

(a) general (e.g., general global, overall), (b) academic (e.g., academic,

scholastic, intellectual, school), (c) social (e.g., affiliation, parents, peers,

popularity, social maturity), (d) personal/emotional (e.g., affective, anx-

iety, happiness, behavior, competence), and (e) physical (e.g., athletic,

appearance).

Across 82 samples of students with LD included in this meta-analysis, the

mean weighted effect size was 0.19. Although the mean weighted effect size

was relatively small, it was reliably different from 0. This finding suggests

that school-based interventions can enhance the self-concept of students

with LD. Additionally, this meta-analysis revealed that intervention effects

were moderated by several variables. First, a student’s grade level was an

important moderator of intervention outcomes—middle school students

benefited more from interventions than did elementary or high school stu-

dents. Additionally, the type of intervention that was most effective varied

by grade level for students with LD. Whereas counseling interventions were

most effective for middle and high school students with LD, the most

effective interventions for elementary school students with LD focused on

improving students’ academic skills. This finding encourages secondary

schools to have counseling services available to students. Elementary educa-

tors can improve students’ self-concept by providing the students

with appropriate instruction and helping them experience genuine academic

success.

Second, the domain of self-concept was another important moderator of

intervention outcomes—interventions had a greater effect on students’ aca-

demic self-concepts (d ¼ 0.28) than on other self-concept domains. It may

suggest that academic self-concept is more easily changeable than other

domains of self-concept. Third, there was evidence of an alignment of

intervention types and intervention outcomes. For instance, physical inter-

ventions influenced physical self-concept and academic interventions had a

significant effect on academic self-concept. This finding supports Marsh’s

argument (Marsh & Yeung, 1998) for tailoring outcomes measures to the

goals of an intervention.
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C. Empirically Substantiated Interventions with Other
Populations

1. Structured Learning

Structured learning, also referred to as skillstreaming, is one of the first social

skill training approaches to teaching prosocial skills to children (McGinnis

& Goldstein, 1990, 2000) and adolescents (Goldstein & McGinnis, 1997).

Teachers, social workers, psychologists, or school counselors can use this

approach to help students with and without disabilities who have not learned

to interact with others in socially appropriate ways.

The psychoeducational, behavioral format of structured learning contains

four components: (a) modeling, (b) role-playing, (c) performance feedback,

and (d) transfer of learning (Goldstein, 1993). Each of the components is

necessary but not sufficient for teaching prosocial skills; therefore, the

combination of these components will lead to improved prosocial skills

(Goldstein et al., 1994). Each component is described here.

1. Modeling. The trainer describes the skill, provides a behavioral descrip-

tion of the steps that compose the skill, and role-plays these steps. Later

modeling provides a portrayal of the complete skill’s implementation.

2. Role-playing. The trainer encourages the students to relate the skill mod-

eled in the first component to their own lives. Use of the skill in specific

situations both present and future are discussed. Students then partici-

pate in role-plays while being coached and cued by the trainer. Observers

(e.g., other students) are also encouraged to look for specific behaviors.

3. Feedback. Feedback after each role-play provides specific responses to the

role-play. The trainer provides encouragement and feedback on the ef-

fective aspects of the role-play while also modeling and role-playing skills

that were not role-played as effectively.

4. Transfer of learning. During this component, students have opportunities

to practice the steps and skills in real-life settings. One way to promote

transfer is the Homework Report, which requests detailed information

about the implementation of a skill sequence outside the instructional

setting.

The structured learning program designed for elementary students con-

tains 60 prosocial skills arranged into five groups: (a) classroom survival

skills, (b) friendship-making skills, (c) skills for dealing with feelings, (d) skill

alternatives to aggression, and (e) skills for dealing with stress. The

structured learning skills for adolescents include 60 skills arranged into

six groups: (a) beginning social skills (e.g., listening, saying ‘‘thank you,’’

giving a compliment); (b) advanced social skills (e.g., asking for help,

following instructions, convincing others); (c) skills for dealing with feelings
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(e.g., knowing your feelings, dealing with someone’s anger, dealing with

fear); (d) skill alternatives to aggression (e.g., asking permission, negotiating,

using self-control, keeping out of fights); (e) skills for dealing with stress

(e.g., making a complaint, standing up for a friend, responding to failure or

persuasion, getting ready for a difficult conversation); and (f) planning

skills (e.g., deciding on something to do, setting a goal, making a decision,

concentrating on a task).

Steps for teaching each of the 60 skills are provided within a lesson format

that includes the steps for performing the skill, notes for discussing each step

in the skill, suggested situations for role-playing the skill, and comments

about the skill. The lesson format for each social skill can easily be used by

teachers and other professionals interested in teaching social skills.

Comments. Positive effects of structured learning on social outcomes

have been demonstrated for students with behavior disorders (Sasso et al.,

1990; Miller et al., 1992), mental retardation (Fleming & Fleming, 1982;

Kiburz et al., 1984), and students without disabilities (Farmer-Dougan et al.,

1999). In the studies, participants generally increased their prosocial behav-

iors and reduced their negative behaviors. Furthermore, the acquired social

skills often were maintained and generalized to other settings (Kiburz et al.,

1984; Sasso et al., 1990). In the late 1990s, Farmer-Dougan et al. (1999)

examined how different approaches to consulting with teachers can influence

the effectiveness of a skillstreaming approach. They compared two types of

teacher consultation: (a) directed and specific consultation regarding the use

of skillstreaming approach and (b) consultation not specifically addressing

the skillstreaming approach and only providing materials for the approach.

Results demonstrated that when a teacher was provided direct and specific

support regarding the use of the skillstreaming approach, students increased

using prosocial behaviors more than when a teacher was merely provided

materials for the approach. This finding suggests how important explicit

teacher training and ongoing classroom support are for successful imple-

mentation of the skillstreaming approach (i.e., increasing students’ use

of prosocial behaviors). Given its success with students with behavior

disorders, mental retardation, and normally achieving students, further

research examining the efficacy of using structured learning with students

with LD is warranted.

2. Social Decision-Making

The social decision-making approach is a classroom-based interven-

tion developed for children and adolescents to teach decision-making and

interpersonal problem-solving skills (Elias & Clabby, 1989, 1992; Elias

& Kress, 1994). The intervention focuses on three ‘‘readiness areas’’ (i.e.,

self-control, group participation, and social awareness) and eight steps for
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social decision-making and problem solving. The basic structure of the social

decision-making approach is outlined in Figure 10–1. This approach guide

contains sample worksheets, directions for teaching students to role-play,

and many other helpful teaching tips.

Comments. The social decision-making approach has been used in elem-

entary and middle schools, and the associated skills have also been taught to

parents (Churney, 2001; Clabby & Elias, 1986; Elias et al., 1986; Elias &

Kress, 1994). Overall, the social decision-making approach was associated

with positive social outcomes for participating students. For instance, stu-

dents entering middle school who did not participate in the problem-solving

instruction identified school stressors such as peer pressure, academic

demands, coping with authority figures, and becoming involved in substance

abuse as significantly greater problems than did students who participated in

the problem-solving instruction (Elias et al., 1986). Recently, Churney

(2001) revealed that a social decision-making group demonstrated greater

assertiveness skills and more coping and problem-solving strategies com-

pared to a comparison group. While research evidence supports using the

When children or adolescents use their social decision-making skills, they are

A. Using self-control skills:

1. Listening carefully and accurately,

2. Following directions,

3. Calming themselves down when upset or under stress, and

4. Approaching and talking to others in a socially appropriate manner.

B. Using social awareness and group participation skills:

1. Recognizing and eliciting trust, help, and praise from others,

2. Understanding others’ perspectives,

3. Choosing friends wisely,

4. Participating appropriately in groups, and

5. Giving and receiving help and criticism.

C. Using critical thinking skills for decision-making and problem solving:

1. Noticing signs of feelings,

2. Identifying issues or problems,

3. Determining and selecting goals,

4. Generating alternative solutions,

5. Envisioning possible consequences,

6. Selecting the best solution,

7. Planning and making a final check for obstacles, and

8. Noticing what happened and using the information for future decision-making and

problem solving.

Figure 10–1 Basic Structure of the Social Decision-Making Approacha. Note: From Elias,

M. J., & Kress, J. S. (1994) Social decision-making and life skills development: A critical

thinking approach to health promotion in the middle school. Journal of School Health, 64(2),

62–66. Reprinted with permission.
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social decision-making approach with students without disabilities, little

evidence exists regarding its effects for students with LD.

3. Peer Social Initiations

Peer social initiations is an empirically validated approach to teaching social

skills to young children with disabilities (for review, see Odom et al., 1992;

Strain & Odom, 1986). The Early Childhood Social Skills Program uses the

principles and procedures of peer social initiations to facilitate the develop-

ment of positive interaction skills in preschoolers with and without social

delays (Kohler & Strain, 1993). The successful implementation of peer social

initiations involves four components:

1. Selecting specific peer initiations that are most likely to yield a positive

response from the student. For instance, sharing, showing affection, and

giving assistance are likely to receive positive responses from peers

(Strain, 1983).

2. Arranging the physical environment to promote interaction requires that

materials be available to facilitate interaction. For example, with

preschoolers some materials such as toy wagons, toy cars, and blocks

are likely to promote peer interactions, whereas materials like puzzles,

crayons, and paints are more likely to produce solitary play.

3. Selecting students (i.e., confederates) who are desirable playmates

as well as willing participants and instructing them to implement the

intervention. Prior to implementing the initiation skills with a target

peer, confederates practice and rehearse the skills through multiple

role-plays in order to know how to encourage student response as

well as how to handle students who do not respond. Figure 10–2

provides a sample script for training confederates over a portion of the

intervention.

4. Structuring the interactions between the target student and the confeder-

ate through the step-by-step process of daily intervention sessions. In a

small group that includes a confederate and a target peer, the teacher

describes the activity and materials to be used. The target peer initiates

the activity while the teacher takes the confederate aside and prompts her

or him as to which social initiations she or he should implement during

the activity with the target student. The teacher continues to prompt and

reinforce the confederate’s and target child’s interactions as the activity

continues.

Comments. The peer social initiations intervention has been systematic-

ally implemented across numerous settings and populations. Positive

impacts on both confederates and target students have been demonstrated.

Populations who have successfully participated in the intervention include
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Adult: ‘‘Today you are going to learn how to be a good teacher. Sometimes your friends in your

class do not know how to play with other children. You are going to learn how to teach

them to play. What are you going to do?’’

Child: ‘‘Teach them to play.’’

Adult: ‘‘One way you can get your friend to play with you is to share. How do you get your friend

to play with you?’’

Child: ‘‘Share.’’

Adult: ‘‘Right! You share. When you share, you look at your friend and say, ‘Here,’ and put a

toy in his/her hand. What do you do?’’ [Repeat this exercise until the child can repeat these

three steps.]

Child: ‘‘Look at your friend and say, ‘Here,’ and put the toy in his/her hand.’’

Adult: ‘‘Now, watch me. I am going to share with _______. Tell me if I do it right.’’ [Demonstrate

sharing.] ‘‘Did I share with _______? What did I do?’’

Child: ‘‘Yea! _______ looked at _______, and said ‘here _______’ and put a toy in his hand.’’

Adult: ‘‘Right. I looked at _______ and said, ‘here _______’ and put a toy in his hand. Now

watch me. See if I share with _______.’’ [Move to the next activity in the classroom. This

time provide a negative example of sharing by leaving out the ‘‘put in hand’’ component.

Put the toy beside the role player.] ‘‘Did I share?’’ [Correct if necessary and repeat this

example if child got it wrong.] ‘‘Why not?’’

Child: ‘‘No. You did not put the toy in _______’s hand.’’

Adult: ‘‘That’s right. I did not put the toy in _______’s hand. I have to look at _______ and say,

‘here _______’ and put the toy in his hand.’’ [Give the child two more positive and two

more negative examples of sharing. When the child answers incorrectly about sharing,

repeat the example. Vary the negative examples by leaving out different components:

looking, saying ‘here,’ putting in hand.]

Adult: ‘‘Now _______, I want you to get _______ to share with you. What do you do when you

share?’’

Child: ‘‘Look at _______ and say, ‘here _______,’ and put a toy in his hand.’’

Adult: ‘‘Now, go get ___ to play with.’’ [For these practice examples, the role playing should be

responsive to the child’s sharing.] (To the other confederates:) ‘‘Did _______ share with

_______? What did he/she do?’’

Child: ‘‘Yes/No. Looked at ___, and said, ‘here’ _______, and put a toy in his hand.’’

Adult: [Move to the next activity.] ‘‘Now, _______, I want you to share with _______.’’ Introduce

persistence

Adult: ‘‘Sometimes when I play with a friend, he/she does not want to play back, and I have to

keep on trying. What do I have to do?’’

Child: ‘‘Keep on trying.’’

Adult: ‘‘Right, I have to keep on trying. Watch me. I am going to share with ___. Now I want to

see if I keep on trying.’’ [Role player will be initially unresponsive. Teacher should be

persistent until child finally responds.] ‘‘Did I get _______ to play with me?’’

Child: ‘‘Yes.’’

Adult: ‘‘Did he want to play?’’

Child: ‘‘No.’’

Adult: ‘‘What did I do?’’

Child: ‘‘Keep on trying.’’

Adult: ‘‘Right, I kept on trying. Watch. See if I can get _______ to play with me this time.’’

[Again, the role player should be unresponsive at first. Repeat above questions and correct

if necessary. Repeat the example until the child responds correctly.]

Figure 10–2 Session 1: Introduction to System-Share Initiation-Persistence. Note: From

Strain, P. S., & Odom, S. L. (1986). Peer social initiations: Effective intervention for skills

development of exceptional children. Exceptional Children, 52, 543–551. Copyright (1986) by

The Council for Exceptional Children. Reprinted with permission.
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preschool-aged youngsters with disabilities and elementary-aged students

with mental retardation, behavior disorders, or visual impairments. Positive

outcomes include increases in positive social responses, increases in re-

sponses to initiations, increased length of social exchanges, and cross-setting

generalization of responses (Odom et al., 1992; Strain & Odom, 1986).

One concern about this intervention, however, is the limited generaliza-

tion and maintenance of treatment effects. A likely explanation for this

limited generalization and maintenance of treatment effects is that the

environments to which students returned did not have socially responsive

peers with whom to initiate and maintain the target behaviors. When re-

sponsive peers were present, greater generalization and maintenance effects

have been documented (Shafer et al., 1984).

In general, this intervention has been effective and applicable in a wide

range of settings. Furthermore, it does not require a special curriculum or a

teacher’s guide. Yet, because this intervention has not been systematically

tested with students with LD, further research is needed before its efficacy

with this population is known. More information regarding social skills

interventions for preschoolers with disabilities is provided in the next

section.

D. Syntheses of Interventions to Enhance Social Competence
for Preschoolers with Disabilities

1. Social Skills Interventions for Preschoolers with Disabilities

Over the past two decades, interest in the social competence of students with

disabilities has increased. Deriving from accumulated research addressing

the social functioning of students with disabilities, several reviews have

summarized the results of social skills interventions for students with dis-

abilities; however, these reviews primarily focused on social skills inter-

ventions for school-age students. Because social functioning manifests

differently across developmental periods (Guralnick & Neville, 1997),

effective social skills interventions for school-age students may not be

effective for preschoolers. Thus, Vaughn and her colleagues (Vaughn et al.,

2003) conducted a synthesis of research studies that address the social

competence of preschoolers (i.e., 3- to 5-year-old children) with any identi-

fied disabilities.

An extensive search of the professional literature yielded a total of 23

group design intervention studies that met the criteria for inclusion in the

synthesis (see Vaughn et al., 2003). Social skills interventions for preschool

children are often delivered in intervention packages, with each package

containing a combination of various intervention features considered effect-

358 Vaughn et al.



ive for enhancing specific behaviors. The synthesis revealed that the

following intervention features were commonly included in social interven-

tion packages for preschool children with disabilities:

1. prompting, when a teacher either verbally or physically reminded chil-

dren to use the social skills they had learned;

2. rehearsal or practice, in which children practiced the taught social skills;

3. play-related activities or play-related centers, which were designed to

elicit delayed or absent social behaviors;

4. free play generalization, in which children played with untrained peers or

new toys during a posttest or follow-up session, in order to determine

whether learned social behaviors generalized to other settings;

5. reinforcement of appropriate social skills, which provided a positive

response, such as a hug, smile, kind words, stickers, or a cookie,

provided by a teacher to a child who showed appropriate use of social

behaviors;

6. modeling of social skills, when a teacher demonstrated appropriate social

skills, such as sharing or greeting;

7. social skills-related storytelling, in which the person implementing

the treatment read or presented stories on social functioning to chil-

dren;

8. direct instruction, in which a teacher taught appropriate social skills such

as sharing, or understanding of emotional expression;

9. imitation, when a mother or peer engaged in exactly the same behavior

as the target child or vice versa;

10. time-out, in which a child who engaged in an inappropriate behavior was

placed in a time-out chair for one minute.

Based on analysis of effect size outcomes in relation to the primary

studies’ critical features, positive outcomes were associated with a range

of interventions, including modeling, play-related activities, rehearsal and

practice, and/or prompting (Antia et al., 1993; Dawson & Galpert, 1990;

Ferentino, 1991; Fewell & Vadasy, 1989; Jenkins et al., 1989; Koenigs &

Oppenheimer, 1985; LeBlanc & Matson, 1995; Matson et al., 1991; Rogers

et al., 1986). The large range of interventions including these features

provides insight into the various ways that the social competence of

preschoolers with disabilities could be improved. This range included: (a)

teachers’ using social skills programs embedded in their general education

programs (Antia et al., 1993; Ferentino, 1991; Fewell & Vadasy, 1989;

Jenkins et al., 1989; Koenigs & Oppenheimer, 1985); (b) interventions

that combined instruction in social skills with behavioral contingencies

(LeBlanc & Matson, 1995; Matson et al., 1991); (c) programs that provided
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integrated/social interaction groups for children with and without disabilities

(Jenkins et al., 1989), (d) interventions that trained parents or peers

as models to promote appropriate social behaviors (Dawson & Galpert,

1990; Strain, 1985); and (e) an intensive social skills program (Rogers

et al., 1986).

2. Manipulation of Toys and/or Group Composition Effects on Social

Competence of Preschoolers with Disabilities

Preschool children often manifest social competence through play activities

that facilitate the development of social, cognitive, affective, physical, and

language abilities (McCabe et al., 1999; Torrey, 1987); however, the play

of children with disabilities differs from that of typically developing peers.

Children with disabilities engage in more solitary and less cooperative play

and nonplay behaviors when compared to their typically developing peers.

Also, they have more difficulty spontaneously interacting with other children

(Devoney et al., 1974; Federlein, 1979; Guralnick & Groom, 1987; Mindes,

1982). Furthermore, relative to typically developing children, children with

disabilities are more likely to engage in lower cognitive levels of plays (i.e.,

functional play) than higher cognitive levels of plays (i.e., constructive and

dramatic play; Guralnick et al., 1995; Johnson & Ershler, 1985). These

differences in social behaviors may be significant enough to deter typically

developing peers from choosing a child with a disability as a play partner

(Dunn, 1991; Peck & Cooke, 1983).

In response to these results demonstrating the inappropriate play behav-

iors of preschool children with disabilities, attention, in recent years, has

been focused on identifying factors that enhance their play behaviors. Most

research related to play as a means of promoting social competence of

children with disabilities has revolved around their social interactions and

cognitive levels of play (Beckman & Kohl, 1984; Dunn, 1991; McCabe et al.,

1999; Torrey, 1987; Villarruel, 1990). Because children with disabilities often

have difficulties with spontaneous social interaction and engage in lower

levels of cognitive play, efforts have been made to design strategies to help

them circumvent these difficulties. One way to promote more appropriate

play behaviors in this population is manipulating environmental variables

(e.g., manipulating of toys and/or group composition). In order to draw

some conclusions from the literature, Kim and her colleague (Kim et al.,

2003) conducted a synthesis regarding the manipulation effects of two

environmental variables (i.e., toys and/or group composition) on play and

social behaviors of preschoolers with disabilities.

An extensive search of the professional literature published between 1975

and 1999 (June) yielded a total of 13 intervention studies that met the

inclusion criteria for the synthesis (see Kim et al., 2003). An analysis of
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study outcomes is provided for three effects: (a) toy effect, (b) group com-

position effect, and (c) toy effect combined with group composition effect.

1. Toy effect. Studies included in this analysis compared: (a) the effects of

playing with ‘‘social’’ toys (e.g., blocks, balls) vs playing with ‘‘isolate’’

toys (e.g., books, art) on social outcomes (Kallam & Rettig, 1991; Rettig

et al., 1993); and (b) the effects of playing with different types of toys

(i.e., computer programs, puzzles, free blocks, model blocks) on social

outcomes (Villarruel, 1990).

2. Group composition effect. Studies included in this analysis compared: (a)

the effects of unmixed groups (i.e., groups consisting of children with

disabilities) with mixed groups (i.e., groups consisting of children

with and without disabilities) on social outcomes (Guralnick, 1981;

Guarlnick & Groom, 1988); and (b) the effects of pairing chronologically

age-matched children without disabilities with pairing children with

disabilities on social outcomes (Guralnick & Groom, 1987).

3. Toy effect combined with group composition effect. Studies included in this

analysis compared: (a) the effects of playing with ‘‘social’’ toys and

‘‘isolate’’ toys in mixed and unmixed groups on social outcomes (Beck-

man & Kohl, 1984; Martin et al., 1991); (b) the effects of playing

with ‘‘social’’ toys and ‘‘isolate’’ toys in balanced (i.e., equal number of

children with and without disabilities) and unbalanced groups (i.e., one

child with and three children without disabilities) on social outcomes

(Dunn, 1991); and (c) the effects of playing with three different types of

toys (i.e., functional, constructive, dramatic) in mixed and unmixed

groups on social outcomes (McCabe et al., 1999).

Overall, findings from this synthesis revealed: (a) playing with social toys

increased positive social outcomes more than playing with isolate toys for

children with disabilities, and (b) play groups in which children with and

without disabilities were mixed resulted in positive social outcomes for

children with disabilities.

Although playing with social toys and in mixed groups positively

affected the social behaviors of children with disabilities, these environmen-

tal variables were associated still with moderate amounts of isolated/parallel

play (Dunn, 1991), and playing with isolate toys and in unmixed groups

resulted in moderate amounts of social interaction (Beckman & Kohl, 1984;

Martin et al., 1991). These findings suggest that manipulating toys and

group composition may not be sufficient to promote positive social behav-

iors for all children with disabilities. Thus, it is reasonable to expect that

other interventions may be needed to improve the social skills of some

children with disabilities, especially children who have severe delays.
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IV. ISSUES

The most effective programs are tailored to the specific needs of the
identified population (Coie, 1985). The notion of fitting the intervention to

the population’s needs should be further explored with students with LD

whose social competence, for example, is associated with several areas that
on the surface may appear to be unrelated to social competence (e.g.,

academic performance). If the goal is to increase the social acceptance of
students, a model that solely emphasizes teaching social skills to the student

in isolation is likely to be insufficient. Rather, models that include academic

tutoring, peer involvement, social skills instruction, and perhaps even
teacher training are needed. In addition, it may be necessary to develop

specific interventions for youngsters with social skills difficulties based on
whether they exhibit behavior problems. For example, youngsters with

externalizing behavior problems (e.g., aggression) may need interventions

that include prohibitions as well as social skills instruction.

An important issue in social skills interventions with students with LD

is the inclusion of peers without LD in the intervention. Sancilio (1987)

reviewed the literature on peer interaction as a method of therapeutic
intervention with children and concluded that peers can serve as effective

change agents with other peers. However, merely increasing opportunities

for peer interaction without efforts to improve the target child’s social skills
are less likely to be successful (Sancilio, 1987). The interventions need to be

highly structured and focused on improving the target child’s social skills.
Structured peer interactions usually take one of two forms: peers as social

reinforcers or peers as trained initiators. As social reinforcers, peers may

provide positive reinforcement such as ‘‘good,’’ and ‘‘I like playing with you
when you share’’ to target children. Peers can be trained to ignore negative

behaviors while still reinforcing positive behaviors (Solomon & Wahler,
1973). As trained initiators, peers may try to get target children to play

with them and initiate social interactions with them.

A second issue relates to the need for social skills interventions to be part
of the curriculum rather than brief, one-shot lessons. In a discussion of their

research involving a 6-week intervention with students with LD who had

poor social skills, La Greca and Mesibov (1981) caution,

It is not reasonable to expect that longstanding social problems can

be entirely remediated within the span of six weeks, although defin-

ite inroads can be made. Thus, it is suggested that future investi-
gators consider issues such as examining the effects of longer and

more comprehensive intervention programs, as well as exploring
the possibility of including social-skills instruction in the school

curriculum, so that instruction can be accomplished on a regular,

ongoing basis. (p. 238)
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V. FUTURE DIRECTIONS FOR SOCIAL SKILLS
INTERVENTION RESEARCH

Overall, social skills interventions for students require further empirical

evidence of their effectiveness for enhancing the social competence of stu-

dents with LD as well as the acceptance and positive perceptions of these

youngsters by significant others (e.g., peers, teachers, parents). Meta-

analysis studies have revealed that overall effect sizes associated with social

skills interventions for students with LD were small to medium (Elbaum &

Vaughn, 2001; Forness & Kavale, 1996). Researchers have attempted to

provide probable explanations for these relatively small overall effect sizes.

For example, small effect sizes may stem from the fact that there are several

different types of social skills difficulties—social skills acquisition difficulties,

social skills performance difficulties, and social skills fluency difficulties

(Gresham, 1981a, b)—and that each of these difficulties may require specific

intervention strategies. Social skills acquisition difficulties refer either to the

absence of knowledge for executing an appropriate social skill under an

optimal condition or to a failure in recognizing an appropriate social skill

for a specific situation. Social skills performance difficulties refer to knowing

the appropriate social skills but failing to perform the skills in a specific

situation. Social skills fluency difficulties refer to the awkward performance

of social skills. Gresham (1998) argued that interventions to promote social

skills acquisition should differ from interventions to help with performance

or fluency difficulties; however, many social skills interventions to date have

not considered the students’ specific social skills difficulties (Gresham et al.,

2001). Thus, mismatches between students’ specific difficulties and the social

skills interventions may result in the small to medium effect sizes demon-

strated by the intervention research.

A second reason for these effect sizes may be related to many of the

intervention studies failing to report fidelity of implementation data. Fidelity

of implementation data is concerned with the accuracy and consistency with

which interventions are implemented as planned. Without fidelity of imple-

mentation data, it is not clear whether the interventions are ineffective

because of poor implementation or poor interventions. The absence of

fidelity of implementation data makes it difficult to draw conclusions

regarding the intervention effects on social competence for students with

LD. Also, few valid and reliable assessments exist that can measure ad-

equately the social competence of students with LD (Gresham et al., 2001;

Vaughn & Sinagub, 1997).

Another reason for these effect sizes may be that most of the social

skills interventions in the studies focused on developing isolated, discrete

social skills without considering students’ social systems/environments
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(e.g., interactions between the student and other individuals, classroom

contexts, task-related variables; Gresham et al., 2001). To support this

reasoning, Smith and Travis (2001) argued that the lack of conclusive

evidence across studies in this area may result from social skills interventions

being developed from an incomplete conceptual framework devoid of con-

text. For students with LD, especially those with significant social difficul-

ties, teaching isolated social skills may not be sufficient to improve their

social competence, which requires comprehensive interventions that take

into consideration their social systems/environments. In addition, given

that the social skills difficulties of students with LD generally persist for

relatively long periods of time, and that these difficulties are resistant to

change, the intensity and duration of most social skills interventions may not

be sufficient to help students with LD deal with these difficulties.

These probable explanations provide insights for future social skills

intervention research. First, further research should match social skills inter-

ventions with students’ specific social skills difficulties. Second, intervention

studies should carefully monitor and report fidelity of implementation.

Third, efforts should be made to develop more adequate measures for

assessing the social competence (e.g., self-concept, peer acceptance, social

skills, behavior adjustment) of students with LD. Fourth, interventions

should take into consideration students’ social systems and their efficacy

with students with LD needs to be investigated. Fifth, future research should

systematically investigate the effects of different duration and intensity levels

in social skills interventions on social competence for students with LD.

Finally, these interventions’ long-term effects on social competence and their

efficacy in natural settings (i.e., outside of the classroom or clinic) need to be

evaluated.

VI. SUMMARY

This chapter has provided an overview of interventions designed to enhance

the social competence of students with LD (e.g., social skills, peer accept-

ance, self-concept). Definitions of social competence and social skills were

presented, and background was provided on why students with LD need

social skills interventions and what barriers exist to discourage or prevent

the teaching of social skills.

We then described several intervention studies conducted specifically with

students with LD. These descriptions provided procedures for implementing

the interventions as well as comments to assist trainers or others using the

programs in knowing when and with whom to use the interventions. We also

presented findings for school-based interventions created to enhance the
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self-concept of students with LD. In addition, social interventions evaluated

with other populations were presented. Our discussion also led to an

evaluation of social interventions specifically designed for preschoolers

with disabilities. Finally, this chapter provided an overview of issues relevant

to teaching social skills to students with LD and future directions for social

skills intervention research.
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CHAPTER 11

Strategic Academic
Interventions for Adolescents
with Learning Disabilities

Martha J. Larkin* and Edwin S. Ellis
*State University of West Georgia

University of Alabama

I. INTRODUCTION

The ultimate goal of working with adolescents with learning disabilities (LD)

is to ensure that they become self-reliant, confident, competent, well-

adjusted adults who generally are happy and productive citizens. The pro-

cess of attaining such a quality of life often is a considerable journey, both

for the individuals with LD and for those who are attempting to facilitate

this success. For the individuals with LD, the journey began long before the

onset of adolescence, and these individuals tend to change a great deal as

they travel the path from early childhood to adolescence and eventually to

adulthood. Since LD usually is a chronic condition, most young children

with this disability eventually become adults with LD. Having LD, however,

does not preclude attaining self-reliance and some degree of independence,

though it certainly can make the journey arduous.

A body of research focuses upon highly successful adults with LD with

particular emphasis on the characteristics that have helped them to be

successful (see Gerber et al., 1992; Kershner et al., 1995; Reiff et al., 1996;

Spekman et al., 1992). An examination of these characteristics may

provide substantial guidance for what educators should be doing to prepare
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adolescents with LD to attain similar success (Polloway et al., 1992; Reiff et

al., 1995). Gerber et al. (1992) interviewed 46 highly successful and 25

moderately successful adults with LD in the United States and Canada to

determine how vocational success was achieved. The study noted that many

adults with LD experienced years of failure until theymade conscious decisions

to take control of their lives (i.e., internal decisions) and adapted and shaped

themselves tomove ahead (i.e., externalmanifestations) (see Table I). Youmay

want to read the autobiographies of some of the many successful adults with

LD, such as Christopher Lee (Lee & Jackson, 1992) and Rob Langston

(Langston, 2002), who describe their journeys from failure to success.

As would be expected, the ideal characteristics of successful adults with

LD vs adolescents with LD often are very different. In order to provide

effective interventions for adolescents with LD, it is important to understand

who they are and the environments in which they must function while, at the

same time, keeping in mind the long term goals for self-reliance and inde-

pendence. Larkin and Ellis (1998) used a framework in the academic, cogni-

tive, motivational, and social areas to illustrate the characteristics of

adolescents with LD and the corresponding school setting expectations.

Such a framework shows how the characteristics of adolescents with LD

contrast greatly with what is expected of all students in traditional school

settings (see Table II). This chapter focuses on the academic and cognitive

areas with some mention of motivation. The purpose of showing all four

areas in Table II is to convey the complexity of being an adolescent with LD.

In order to provide successful strategic academic interventions for adoles-

cents with LD, educators must consider both the characteristics of these

individuals and their environments. Adolescents with LD may be considered

successful in their environment outside of school. Peers may see these

adolescents as talented athletes, musicians, or even gang members. Parents

Table I

Characteristics of Highly Successful Adults with Learning Disabilities

Internal decisions

1. Have the desire to excel in order to excel.

2. Consciously set explicit goals for themselves.

3. Reframe or reinterpret the LD experience in a more positive or productive manner.

External manifestations—Adaptability

1. Persist or work hard because it is a way of life.

2. Try to fit to environments in which their skills and abilities can be optimized.

3. Display learned creativity (i.e., strategies, techniques) to enhance their ability to perform.

4. Surround themselves with supportive and helpful people and upgrade skills by designing

personal improvement programs.

Adapted from Gerber et al. (1992).
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or guardians may see these adolescents as functioning well at home where

reading and academics are not emphasized. When these individuals with LD

enter school where the focus is on academics, then the cycle of failure begins.

You may have encountered some elementary school students who, based on

their past history in school, do not believe they can be successful. If individ-

uals with LD are not given instruction and interventions that take into

consideration both their characteristics and their environment, then the

cycle of failure likely will continue into adolescence and adulthood. Thus,

the key to successful instruction and intervention for adolescents with LD is

contained in the following formula:

Table II

Characteristics of Adolescents with LD and School Expectations

Areas Characteristics of LD School Expectations

Academic & Lack basic academic skills (e.g.,

read, listen and take notes, write,

take tests, solve problems)

& Fail to use skills systematically

& Use ineffective/inefficient learning

strategies

& Lack prerequisite knowledge

& Do not use learning enhancers

& Read to gain information

& Listen and take notes

& Write

& Take tests

& Solve problems

& Apply effective/efficient learning

strategies

& Possess content knowledge

& Use learning enhancers

Cognitive & Have poor language skills & Use background knowledge

& Lack knowledge of thinking

strategies

& Apply effective/efficient thinking

strategies

& Are prone to memory problems & Remember information

& Are not aware of their own thinking & Be aware of own thinking and use

higher-order thinking

Motivational & Experience great stress & Expend effort needed for success

& Fail to see relationship of

appropriate effort and success

& Value effort & performance

& Have difficulty in making a

commitment to learn or perform

& Have independent work habits

& May avoid challenging tasks & give

up easily after initial setbacks

& Create effective and efficient work

plans

Social & May lack basic social skills & Respect authority & follow rules

& Misinterpret nonverbal

communication

& Participate in social activities less

than peers

& Lack understanding of culture’s

moral principles

& Are poor social problem solvers

& Accept criticism & assistance

& Work collaboratively with others

& Participate in social activities &

conversations

& Resist inappropriate peer pressure

& Maintain a pleasant social manner

& Actively participate in class

Adapted from Larkin and Ellis (1998).
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Success f Individual � Environment

(S f I � E)

This formula, ‘‘Success (S) is a function (f ) of the individual (I) times (�) the

environment (E),’’ provides a powerful message. Educators should keep in

mind that they might not be able to change the characteristics of the

individuals (i.e., students) with whom they work, but they can consider

those characteristics and modify the environment or make adaptations in

order to help their students be successful in academics.

II. EMPOWERMENT STRATEGIES FOR ACADEMIC
SUCCESS AND INDEPENDENCE

One of the highest priorities of the teacher of students with LD should be

creating an academic environment that reinforces in these students the idea

of taking responsibility for their lives, gaining independence, and being in

control of their own destinies. Specific strategies for creating such an envir-

onment include: (a) clarify who is in control, (b) facilitate goal setting and

self-reinforcement, (c) communicate and teach confidence, and (d) empha-

size personal effort and application of effective and efficient strategies.

A. Clarify Who is in Control and Self-Monitoring

Many students with LD perceive themselves as passive recipients of ‘‘what-

ever life dishes out’’ and as having little control over their own destinies. To

address these debilitating beliefs, effective teachers invest considerable time

counseling their students about who is in control of their lives in order to

help them realize that they already are making adult decisions in their lives

and to capitalize on this power to take control more actively. This concept of

who is in control permeates the instructional atmosphere on a daily basis.

The language used by effective teachers of students with LD consistently

communicates this concept, and the manner of instructional delivery re-

inforces it.

Students with LD often become dependent on their teachers to mediate

their success. They expect their teachers to keep track of their assignments

and to ‘‘spoon feed’’ them the information needed for the assignments, and

to evaluate whether the assignments have been completed successfully in a

timely manner. Such beliefs are counterproductive to facilitating student

goal setting and independence. To change these beliefs, effective teachers

frequently reiterate the role of special education in relation to facilitating

independence (see Field, 1996) over the long term (e.g., teaching skills that
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can be used widely now and in the future), as opposed to assuring short-lived

success (e.g., tutoring a student so that she passes a test), and always relate

what is being learned to how it will help students with LD become more

independent.

One way of helping students to become more independent is facilitating

the use of self-monitoring behaviors in the classroom and encouraging

students to generalize such behaviors to other settings and situations. Self-

monitoring helps students to determine whether or not a particular behavior

has occurred and then to record the results. This especially is useful for

adolescents with LD to reinforce the idea that they are in control of their

own behaviors (King-Sears & Cummings, 1996) and that the positive behav-

ior can lead to positive outcomes (Rankin & Reid, 1995). King-Sears and

Cummings advocated the use of self-management techniques such as self-

monitoring for the following reasons: (a) to alleviate problem behaviors in

general education classrooms as a prereferral intervention, (b) to precede

or follow more intrusive behavior management systems, (c) to assist students

in focusing attention on specific academic and social behaviors, (d) to

promote students’ responsibility for and control of their behavior, and

(e) to provide natural consequences and opportunities for generalization of

appropriate behaviors.

Self-monitoring procedures especially are appropriate for secondary

students (Carter, 1993) due to increased student–teacher ratios and increased

demands on student productivity (Prater et al., 1991). If students in second-

ary special education placements are taught to self-monitor their behavior,

then their chances of being mainstreamed into the general education setting

are increased. Prater et al., in five single-subject studies of adolescents with

LD, concluded that these youth can implement self-monitoring procedures

successfully in both special and regular education settings to improve their

on-task behavior. These researchers also found that self-monitoring works

well in settings where much time is spent in independent seatwork.

Reinforcement was teamed with self-monitoring in some of the studies, but

results indicated that both could be faded effectively and removed without

affecting the students’ on-task behavior.

Reid (1996) reported that research on self-monitoring has shown positive

results not only in on-task behavior, but also in academic productivity

(i.e., the amount or rate of academic responding) and accuracy. Trammel

et al., (1994) found that adolescents with LD in grades 7 through 10 could be

taught how to use self-monitoring procedures to increase the number of

daily homework assignments completed (i.e., academic productivity) and

graph their homework completion data. This helped the students to under-

stand the importance of homework completion and the students began to

receive higher daily grades. Martin and Manno (1995), in a study of middle

school boys with learning and behavior problems, found that students’ story
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compositions were more complete (i.e., accurate) when they were taught how

to use a check-off system to ensure that essential elements were included in

their narratives.

Dunlap et al. (1991) outlined the following steps for self-monitoring

procedures to increase student independence: (a) define target behavior so

that it is understood clearly by the student, (b) identify functional reinforcers

and allow the student to select them, (c) design the self-monitoring method/

device, (d) teach the student to use the device (e.g., through teacher and/or

student modeling), and (e) fade the use of the self-monitoring device. Carter

(1993) suggested the following additional steps in the self-monitoring

procedure once the student has been taught how to use the recording device:

(a) choose a strategy for ensuring accuracy (e.g., student has opportunity to

match his or her record with the teacher’s), (b) teacher and student select

goal and contingencies, and (c) review goal and student performance. Also,

once fading the use of the self-monitoring device begins, there should be a

plan in place for generalization and maintenance.

B. Facilitate Goal Setting and Self-Reinforcement

Luckner (1994) noted that responsible people set goals and determine steps

to achieve them. Teachers can help students learn this essential life skill

by talking about goals and assisting students to set and strive for achievable

personal goals. Spekman et al., (1992) recommended that interventions

focus on goal setting and self-directedness along with the academic

curriculum.

We need to help individuals face their learning disability, accommo-

date their goals accordingly, accept responsibility for their actions,

and prepare for appropriate careers. Experiences need to be mean-

ingful and a safe environment provided to review failures and

setbacks. Perseverance and proactivity can be nurtured in this con-

text. (p. 169)

Bender (1994) noted that students can be trained to attribute their

successes positively. Duchardt et al., (1995) evaluated the BELIEF strategy,

a task-specific strategy designed to teach students with LD how to under-

stand, identify, discuss, and transform ineffective beliefs. They found that

students with LD can be taught to apply the BELIEF strategy effectively. In

other words, students are able to examine the elements of existing beliefs and

alter them independently if the beliefs are perceived to be incompatible with

personal needs and goals.

Adolescents with LD often do not use effective self-motivation strategies

such as making self-coping and affirmation statements, establishing their
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own goals, and providing themselves with reinforcement, and must be

taught these strategies explicitly. The overriding purpose of self-motivation

training is to promote in students a perception of self-efficacy and personal

control (McCombs, 1984). These perceptions underlie the ability of students

to take positive self-control and change negative attitudes and orientations

toward learning.

Many teachers teach goal setting as both a skill and a philosophy. For

example, they teach their students how to set annual goals for learning and

how to present these goals at their Individual Education Planning

(IEP) conferences in such a way that the goals are included in their formal

educational plans (VanReusen et al., 1987; Van Reusen & Bos, 1990).

Considerable time is spent with students discussing goals and teaching

them how to determine long-term (i.e., post-secondary, yearly, and semes-

ter), weekly, and even daily performance goals and how these goals relate to

each other. For example, potential strategies to be taught are presented as

a ‘‘vehicle to realize personal goals’’ (Lenz, 1991, p. 17), and students

subsequently participate in decisions regarding which strategies to learn. If

students express the desire to learn a specific strategy, their subsequent

commitment to the task is stronger and more enduring.

Effective teachers help students write these commitments in the form

of goal statements that reflect intended real-life future applications of the

to-be-learned strategy (Ellis et al., 1993). Moreover, conversations between

teachers and the students with LD constantly reflect a goal-setting orienta-

tion. Students are encouraged to collaborate with teachers in the evaluation

of the effectiveness of the strategy in helping them meet specific tasks in their

settings. Each week specific time is allotted for discussing students’ long-

term goals, how they are being met, and progress toward meeting them. On a

daily basis, students are encouraged to set performance goals and teachers

should provide time at the end of class for students to assess whether their

goals were met. Lenz et al., (1991) suggested that beginning with goal-setting

applications that students face daily may be more appropriate because goal

attainment applied to weekly, monthly, yearly, or longer applications could

be too abstract. They found that training in goal attainment increased the

rate of project completion for adolescents with LD. In short, student goals

permeate the atmosphere of effective LD classrooms (Lenz et al., 1996).

In addition to teaching goal-setting strategies, effective teachers also teach

students with LD to make positive affirmations, and self-coping statements

to motivate themselves as they work though a task, to evaluate their own

performances, to use self-reinforcement and self-correction procedures, and

to monitor progress toward their goals (Seabaugh & Schumaker, 1981).

Thus, the instructional process in highly effective special education

programs is driven by student goals, not teacher goals. For example, Ellis

(1989) taught students prior to the beginning of a content lesson to set

11. Academic Interventions for Adolescents with LD 381



content learning goals by: (a) writing a question about the content that they

hope will be answered in the upcoming lesson and (b) noting goals for

participating in class. At the end of the content lesson, students with LD

were taught to think back and determine whether their question had been

answered and whether they had met their participation goals. Ellis reported

that, as a result, the level of student participation significantly increased

during the class and that teachers perceived that students with LD were

more interested in the subject matter.

C. Communicate and Teach Confidence

Many students with LD who have a history of failure experiences have little

confidence in their own abilities (see Licht & Kistner, 1986). They often

attribute their successes to variables beyond their control (e.g., attribute a

successful outcome to good luck—‘‘The teacher made the test easy this

time’’) and their failures to their own perceived ineptitudes (e.g., ‘‘I failed

because I’m not good at taking tests’’). Many students also crucify them-

selves with negative self-statements (e.g., ‘‘I’m too dumb for this’’). In a

study examining the motivation techniques employed by expert master

teachers, effective teachers of students with LD frequently communicated

confidence in their students, using such statements as ‘‘I know you can do it’’

or ‘‘Now you’re ready for a more difficult problem because you’ll be able to

handle it.’’ Expert teachers also teach students to communicate their confi-

dence to peers. For example, when using cooperative learning techniques

during group practice activities, one student in each group is designated as

the encourager. The role of the encourager is to encourage and reinforce

others, as well as to communicate confidence in others during difficult or

frustrating circumstances.

D. Emphasize Personal Effort and Application of Effective and
Efficient Strategies

Because many adolescents with LD seem to believe that their successes are

due largely to factors beyond their personal control (e.g., ‘‘I did well on the

test because the test was easy’’), the role of personal effort as a key factor in

any formula for success should be emphasized continuously when teaching

these students. Successful problem solving, in the simplest terms, is related to

one’s choosing a strategy that can address the demand of the setting and

making a concerted effort to use the strategy effectively. Ellis and Lenz

(1996) noted that students with LD should be taught that the key elements

in the formula for successful problem solving in an academic setting are the

following:
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Appropriate Chosen Learning Strategy þ Personal Effort ¼
Successful Problem Solving

Referring frequently to this formula when discussing progress and providing

feedback enhances students’ understanding that personal effort must be

exerted to ensure success is enhanced as well as their understanding of the

learning process. Likewise, students are taught to attribute failure experi-

ences to use of less effective and/or efficient strategies. Emphasis is placed on

encouraging students to try harder to use the best strategy (i.e., the most

effective and efficient strategy) for the task.

Scruggs and Mastropieri (1992) and Fulk (1994) noted the importance of

‘‘attribution training’’ or stressing the importance of effort combined with

effective strategies to help students be successful. Although a number of

studies have examined the effects of focusing students’ attention on the

importance of effort and attribution retraining on students with histories

of failure, only a few have focused specifically on students classified as LD

(see Anderson & Jennings, 1980; Licht & Kistner, 1986). Frequently encour-

aging students to make positive attribution and affirmation statements also

can, over time, help students to use more effective motivation strategies.

To facilitate more positive beliefs, teachers can employ a form of attri-

bution retraining by requiring students to acknowledge the positive attribu-

tions (e.g., ‘‘You got a B on the test. One of the reasons you got a B instead

of a lower grade was because you really were trying to use a good strategy

for preparing for the test, right?’’) or to make the positive choice between

negative and positive attributions (e.g., ‘‘You got a B on the test. Was it

because the teacher made the test easy or because your studying hard

made it easy?’’), and then facilitate the student’s selection of the choice

that reflects self-control. Because some students with LD frequently use

counterproductive negative self-talk (e.g., ‘‘I can’t do this, I’m too dumb’’),

teachers can teach students to make positive affirmation statements prior to

and during difficult tasks. For example, students can be taught to write

at the top of the first page of their tests a positive affirmation statement

(e.g., ‘‘I’m going to smoke this test’’) before beginning the test (Hughes

et al., 1993).

III. STRATEGIC INSTRUCTIONAL PRACTICES

Helping students become empowered for academic success and independ-

ence is only one aspect of teaching adolescents with LD. Effective teachers

for these students must consistently employ strategic instructional practices,

such as: (a) connect instruction to assessment, (b) employ a systematic lesson

structure, (c) provide explicit instruction and (d) scaffold instruction.
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A. Connect Instruction to Assessment

Mertler (2003) noted that accurately and consistently assessing and evaluat-

ing the performance of students is essential for classroom teachers. The

assessment process involves collecting, synthesizing, and interpreting infor-

mation to aid in educational decision making (Airasian, 2000). This might

include tests, homework assignments, class activities, group projects, and/or

informal observations (Mertler, 2003). Evaluation involves making value

judgments about students’ capabilities and the merits of their performance.

A great deal of professional decision making required in evaluation has the

potential for important repercussions; therefore, evaluation should occur

only after sufficient assessment information has been collected, analyzed,

and synthesized.

The instructional process is composed of three basic components:

(a) planning instruction, (b) delivering instruction, and (c) assessing instruc-

tion (Airasian, 2000). Mertler (2003) noted that although the steps of this

process may appear circular in nature, in actuality they are integrated

throughout the process. Thus, the effective teacher plans instruction with

not only delivery in mind but also assessment. Likewise, instructional deliv-

ery impacts planning of future lessons as well as current and future lesson

assessment. Also, the effective teacher considers assessment information to

plan and deliver future lessons.

The first author of this chapter (Larkin) found that some novice teachers

of students with LD construct beautiful lesson plans with emphasis on

delivery and little consideration of assessment. ‘‘Oh, I will ask my students

to turn in their worksheets for a grade, or I will give them a test at the end of

the lesson,’’ the novice teacher may say. When Larkin further examined the

novice teacher’s lesson plan, she found that the end-of-lesson test or work-

sheet might not have any connection to the lesson objective(s) stated. There-

fore, it is crucial that all teachers, including those of adolescents with LD,

integrate all components (i.e., planning, delivery, and assessment) of the

instructional process and, in particular, make sure that assessment is tied

closely to instruction.

Essentially, effective teachers determine precisely what students are

expected to know about a topic by examining national, state, and local

standards as well as IEP objectives. Then teachers must assess what their

students already know about the topic. For students who already know the

information, a brief review may be all that is necessary before moving on to

new and/or more difficult information. Students who have limited or no

knowledge of the topic need more intensive instruction and, of course,

assessment tailored to that instruction. Assessment should always follow

the teaching of new information to determine what students now know.

Then future instruction should be based on these assessment results.
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B. Employ a Systematic Lesson Structure

Novice teachers, as well as some more experienced teachers, may have a

tendency to get into the body of a lesson quickly with little or no thought to

preparing students to focus on the lesson. The lesson may end with the bell

signaling time to change classes or with students working independently

on assignments with little or no attempt to bring closure to the lesson.

Although, different educators may use different terminology, essentially a

lesson should have a beginning, middle, and end. This is a good practice to

use with all students, but especially those with LD because they may

need extra assistance to make connections among new information and tie

the main ideas of new information to already known information in a

meaningful and memorable way.

Silbey (2001) suggested that a lesson should have the following four

distinct features: (a) a 5- to 10-minute bridge to connect previous work to

the newly learned information, (b) a 3- to 5-minute goal setting introduction

to introduce the lesson objectives and focus students’ attention on the learn-

ing outcomes, (c) a 30- to 40-minute lesson body that contains the work that

students will do to reach the learning goals, and (d) a 5- to 10-minute closure/

preview that reflects on the day’s learning and previews how the learning will

be used in the future. During the closure, goals posted from the lesson

introduction should be reviewed to determine whether they have been met.

If so, then a previewing bridge for the next lesson can be provided.

Other popular terms for lesson beginnings are ‘‘advance organizers’’ and

for lesson closure, ‘‘post organizers.’’ Deshler et al. (1996) indicated that an

advance organizer consists of verbal or written information (or both) that is

presented to students before the lesson body. The purpose of an advance

organizer is to help students gain some initial understanding of the lesson

content, and to become familiar with the lesson organization and purposes

for learning. According to Lenz et al. (1987), the key components that

should be included in the advance organizer are: (a) information about the

lesson topics and subtopics, (b) background information and concepts to be

learned, and (c) rationale and expected outcomes for learning. Adolescents

with LD typically do not have the store of background knowledge of their

normally achieving peers or they may not recognize when and how to

activate the background knowledge that they do have. Therefore, the use

of advance organizers in the classroom can be beneficial to all students, but

particularly those with LD.

Lesson post organizers also can be helpful to all students, but particularly

those with LD. Middle and high school textbooks for each subject may

contain 500 pages or more. It is an amazing feat for students without

disabilities to remember much of the information in these texts, and likely

to be even more difficult for the students with LD to read, make sense of,
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and remember this information. Post organizers can be brief (5–10 minutes),

but can do a world of good in helping students to focus on and remember

key ideas and their relationships. Also, students can connect the essential

new information (i.e., minus the confusing details) to previously learned

information in order to keep the learning process meaningful. Meaningful

learning can guard against what Ellis (the second author of this chapter)

refers to as ‘‘intellectual bulimia’’ (i.e., study and/or cram for the exam,

purge the information for the exam, and then forget the information within

a short time period). A good post organizer gets students actively involved in

sharing information they have learned and/or their perspectives on what

they have learned. For example, a student’s ‘‘ticket out of class’’ (i.e., required

assignment before leaving class for the day) may be to share one thing he or

she has learned from the lesson or students may construct a web of key ideas

learned. Another possibility to encourage reflection is having students

THINK of a key idea from the day’s lesson, PAIR with a peer, and each

SHARE their selected key ideas (i.e., THINK, PAIR, SHARE).

So far, we have emphasized the lesson beginning through the use of an

advance organizer and the lesson ending through the use of a post organizer.

Although experienced teachers may feel more comfortable planning the

lesson body, there still are a few important principles to keep in mind. The

concept of the lesson planning pyramid developed by Schumm et al. (1994)

employs a graphic of a pyramid cut into three sections. The bottom or

largest section contains what all students should learn. The middle section

is smaller than the bottom section and contains what most students will

learn. The top section of the pyramid is the smallest section and contains

what some students will learn. Students with LD have average to above

average intelligence, but struggle with their learning. Therefore, their learn-

ing likely will fit best in the bottom to middle section of the pyramid. In

other words, the focus of the lesson body for students with LD should be on

what all, or perhaps most, students will learn.

The Lesson Planning Routine developed at the University of Kansas

Center for Research on Learning assists teachers in planning lessons for

diverse groups of learners including those with disabilities (Lenz et al., 1993).

This routine uses a graphic device called the Lesson Organizer which helps

teachers to share with students: (a) the lesson content, (b) student expect-

ations, (c) the relationship of the current lesson to the unit lesson, (d) the

lesson parts and their relationships, (e) useful background knowledge or

vocabulary, and (f) self-test questions for review.

C. Provide Explicit Instruction

Although there are a number of instructional models with growing popular-

ity that might be effective when teaching adolescents with LD (e.g., whole
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language or holistic instruction, discovery learning, thematic instruction,

reciprocal teaching), those that focus on making instruction as explicit as

possible have received the most research scrutiny and have, by far, the

greatest empirical support as a means of effectively teaching adolescents

with LD. Although the relative effectiveness of less explicit instructional

models is unknown due to limited research in this area, the effectiveness

of using explicit instruction is well documented. Deciding to employ less

explicit instructional techniques should be carefully deliberated in light of

insufficient evidence to warrant their use. Teachers who choose to provide a

less explicit approach to teaching their students should monitor and measure

carefully the degree to which students are actually learning what it is they

need to learn. Less explicit approaches to instruction often create an illusion

that students are learning when, in fact, they may not be.

Explicit instruction means that the teacher ensures that students are well

informed about what is expected, what is being learned, why it is being

learned, and how it can be used. Students also are informed about the

instructional techniques that will be used to help them learn and why these

techniques are useful in helping them master what is being taught. For

example, if the teacher was teaching a textbook reading strategy to students,

the purpose for learning the strategy, when and where the strategy can be

used, the rationale and function for each strategy step as well as the behaviors

that are expected to result from performing the step are explained explicitly to

students. Clear explanations of the mental actions that are to take place when

performing each of the strategy steps are provided. Students are taught not

only how to perform the strategy, but also how to be in control of key

cognitive processes when using the strategy. To explicitly model how the

strategy is used, teachers think aloud while performing the strategy so

that students can witness effective use of self-regulation processes. In add-

ition, students are informed about what they will be doing during each stage

of the learning process and how these activities will help them master the

strategy and use it in their regular classes to be more successful.

1. Making Covert Processing More Explicit

In order to meet specific task demands (e.g., writing an essay, reading

a textbook chapter), students systematically must apply problem-solving

processes. Although the results of performing some of these processes are

readily observable, the processes themselves often are covert, and thus

not readily observable. For example, many processes involve the use of

cognitive strategies, such as visual imagery, prioritizing, hypothesis generat-

ing, relating new information to prior knowledge or paraphrasing; and

metacognitive strategies such as problem analysis, decision making, goal

setting, task analysis, and self-monitoring (Ellis & Lenz, 1996). An aspect

of teaching that tends to be the least explicit is instruction in the covert
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processes that take place when performing tasks. For example, teachers may

model and remodel the overt processes associated with writing a short essay

and then prompt students to write their own essays. Often, students are

required to infer the mental processes that take place when performing the

task. They must infer what must be thought (a) prior to the beginning

the task (e.g., the thinking processes associated with analyzing the task

requirements, reflecting on prior experiences with similar tasks, considering

how best to approach the task, using self-motivation strategies), (b) while

performing the task (monitoring the effectiveness of the strategy they are

using, monitoring stress levels, etc.), as well as (c) after the task has been

completed (reflecting on the effectiveness of the strategy employed, using

self-reinforcement, etc.). Research has demonstrated that making covert

processes more explicit for adolescents with LD greatly increases effective-

ness of instruction (Ellis et al., 1993). For example, when teaching a reading

comprehension strategy that involves paraphrasing the main ideas of a

paragraph, an effective teacher will explain and demonstrate the cognitive

processes one might use to find and state the main idea. This teacher also

would coach students to enable them to perform these cognitive processes

effectively and efficiently. Roehler and Duffy (1984) called instruction that

emphasizes covert processing ‘‘direct explanation’’ (p. 265). In short, they

argue that effective teachers focus not only on the mechanical aspects of

learning and performing, but also on directly teaching students to under-

stand and use the covert processes used in the task. A less effective teacher,

on the other hand, might simply instruct the student to perform the covert

behavior while providing no explanation or demonstration of the covert

behaviors and then the teacher would provide feedback with regard to

whether the desired outcome was attained. In sum, adolescents with LD

seem to learn best when instruction is explicit. Therefore, the covert

processes they are expected to master must be explained explicitly.

2. Modeling Procedures and Processes

Modeling important procedures and processes should be considered the

‘‘heart of instruction’’ (Schumaker, 1989). Unfortunately, teachers tend

to model more overt procedures and tell students what they are doing

(e.g., ‘‘Now I’m going to find the main idea of this paragraph. Let’s

see . . . the main idea is . . . traveling light—it’s important to travel light

when backpacking.’’), as opposed to ‘‘thinking aloud’’ during the overt

procedures to model more covert processes (Brown, 1978; Duffy & Bursuck,

1994; Fulk, 1994; Palincsar & Brown, 1984).

The result of modeling the covert processes is that students with LD can

witness how effective problem solvers think. Thus, effective teachers not

only need to thoroughly explain covert processes to adolescents with LD,

they also need to explicitly model them. Schumaker (1989) identified three
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major phases of instruction involving modeling. In Phase I, teachers provide

an organizer for the lesson that, among other things, alerts students to

the fact that modeling will be provided and cues students to attend to the

covert processes being modeled as they think aloud and ask students to

imitate them. In Phase II, the teacher demonstrates the procedures and

processes while thinking aloud and emphasizing the cognitive processes

involved. The teacher demonstrates self-instruction and self-monitoring pro-

cesses while performing the task. In Phase III, students are prompted to

gradually perform more and more of the required thought processes and

physical acts themselves; that is, they become the demonstrators. Initially,

students can be prompted to name the next step of the task. Once mastered,

they should be prompted to say what they would say as they: (a) check

their progress, (b) evaluate their performance, (c) make adjustments, and

(d) problem-solve. By involving students, the teacher can check their under-

standing of the procedures and processes involved in performing their tasks.

Ellis et al. (1993) noted that forcing students to think aloud before they are

ready could bog instruction down and make the task difficult. Students

should participate in the modeling at a level that will prompt maximum

involvement but still assure success.

D. Scaffold Instruction

Scaffolding or mediated scaffolding is ‘‘temporary support for students to

learn new material’’ (Kame’ enui et al., 2002). It optimizes learning by

providing ‘‘the systematic sequencing of prompted content, materials,

tasks, and teacher and peer support . . . ’’ (Dickson et al., 1993, p. 12). The

scaffolding concept (Bruner, 1975) stems from Vygotsky’s work in which he

found that children who received adult assistance could perform tasks that

they ordinarily could not accomplish independently. In an academic setting,

support is given to students until they can apply independently new skills

and strategies that they learn (Rosenshine & Meister, 1992). Students need

more assistance when they are learning new or difficult tasks or information.

Scaffolding requires the ‘‘routine application of ‘calibrated assistance’ ’’

(Wong, 1998, p. 340), in which students receive the amounts and kinds of

support needed. The key to successful scaffolding is removing gradually the

support as students begin to demonstrate task mastery in order to move the

responsibility for learning from the teacher to the students (Larkin, 2002).

1. Scaffolding Model

Several researchers described models of scaffolded instruction in which

students gradually are moved from more assistance to less assistance in

order to achieve independence (see Beed et al., 1991; Ellis, 1993, 2000;

Kameenui & Carnine, 1998; Mercer et al., 1996). Essentially, the process is
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the same for these models; the difference lies in the terminology used and the

number of steps required to move from teacher assistance to student inde-

pendence. The four-stage scaffolding process based on the work of Ellis

(1993, 2000) works well for adolescents with learning disabilities in academic

settings (See Figure 11–1).

During the initial Teacher stage of the scaffolding process, the teacher

introduces and models the task for students (work through the steps of a

learning strategy, use a graphic organizer, tune a small engine carburetor,

etc.). For example, the teacher may have a partially completed graphic

organizer on an overhead transparency; as completion of the graphic organ-

izer is being modeled by the teacher, he or she ‘‘thinks aloud,’’ describing the

information and how the relationships among the items of information are

illustrated on the graphic organizer.

In the second stage, Class, the teacher and the class co-construct or

co-perform the task because the task is still too new or difficult and the

teacher anticipates that the students will need a great deal of assistance. To

continue with the graphic organizer example, the teacher may display a

partially completed organizer on an overhead transparency while students

have paper copies of the same organizer at their desks. The teacher facilitates

a discussion of the information and guides the students. They fill in the

blanks on their organizers while the teacher simultaneously completes the

organizer on the transparency. To guide students’ thinking and mediate

connections to background knowledge, the teacher may ask many questions

of the students and encourage them to become less dependent on the teacher

to supply the answers.

The third stage, Group, gives students an opportunity to work with a

partner or in a small cooperative group (i.e., 4–6 students) to complete a

different version of the same task completed in stage 2. For example, the

teacher gives the student groups a partially completed or totally blank

graphic organizer on a different topic than that used in stage 2 and provides

directions for the task. During this in-class activity, the teacher moves

around the room to monitor students’ progress and provide assistance

or feedback when needed. Both the Class and Group stages are forms of

guided practice, although the former is teacher-mediated and the latter is

peer-mediated practice. Peer-mediated practice is just as important as

teacher-mediated practice. Because students with LD may learn as much

Teacher Class Group Individual

Figure 11–1 Four-stage process for scaffolding instruction (from Ellis 1993, 2000).
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from their peers as they do from teachers about how a procedure is per-

formed, it is important to provide opportunities for students to interact and

dialogue among themselves about various aspects of performing the task.

Students participating in peer-mediated practice activities should need less

teacher mediation and feedback, but more opportunities to practice the task

to build fluency.

The last stage, Individual, refers to students working independently on the

task. This form of student-mediated practice gives students the opportunities

to practice the task to build fluency, so that both the overt and covert

behaviors associated with the task can be performed automatically and

quickly. This may be done as an in-class activity where students can still

receive teacher assistance or feedback if needed. Therefore, students in the

graphic organizer example individually would practice completing graphic

organizers similar to those used in the previous three stages. Later, these

students may be given a homework assignment in which they are to complete

independently another similar graphic organizer.

2. Scaffolding Guidelines and Tools

Individual student needs can be accommodated through scaffolding

(Kame’enui et al., 2002). In a literature summary, Hogan and Pressley

(1997) described the following eight essential elements of scaffolded instruc-

tion that teachers can use as a guide. These elements do not have to occur in

this order.

. Become pre-engaged with the student and the curriculum by considering

curriculum goals and student needs to select tasks.

. Establish shared goals with the student to promote motivation and

investment in learning.

. Actively diagnose student needs and understandings to plan appropriate

instruction.

. Provide tailored assistance to meet student needs.

. Help the student to maintain pursuit of his or her goals.

. Give feedback to help the student learn to monitor progress and recog-

nize behaviors that contribute to success.

. Control for frustration and risk by creating an environment in which the

student is comfortable taking risks with learning.

. Assist the student to generalize learning and to become an independent

learner by practicing tasks in a variety of contexts.

Larkin (1999, 2001) noted the following guidelines for successful scaffolding:

. Begin with what students can do because they need to know their

strengths and feel positive about what they can do independently.
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. Help students achieve success quickly, so that they do not become too

frustrated and shut down.

. Help students to exhibit academic and social characteristics similar to

those of their peers in order to promote their self-esteem and foster their

motivation for learning.

. Know when it is time to stop because students with LD become discour-

aged and may make more errors during extremely long practice sessions.

. Help students to be independent when they have command of the task,

because they may receive less assistance as they move from elementary to

middle and secondary school and then into the postsecondary or voca-

tional world.

Also, Larkin (1999, 2001) found that all of the teachers participating in

her study used a variety of scaffolding tools (see Figure 11–2) during their

instruction and attempted to select tools to meet individual student needs.

IV. TEACHING HIGH-IMPACT STRATEGIES

Ultimately, the ideal educational programming for students with LD results

in both confidence and competence necessary for autonomous functioning in

the adult world and fosters a sense of belonging. There is no typical student

with LD (Mercer, 1997; Reiff et al., 1996), which means that no one method

of addressing particular learning styles or needs will be appropriate for many

or all of these students. Although adolescents with LD comprise a heteroge-

neous group, a great deal has been learned in the last few decades about how

to improve the effectiveness of interventions for these students.

As noted earlier in this chapter, success is a function of the individual

interacting with the environment. In order for their students (i.e., individuals)

to be successful in the academic environment, effective teachers must not only

Scaffolding Tools

& Model and think aloud

& Invite student participation

& Maximize frequency of correct responses

& Cue and prompt

& Analyze critical features

& Question

& Explain and elaborate

& Verify and clarify understanding

& Summarize and synthesize

Figure 11–2 Scaffolding tools (from Larkin, 1999, 2001).
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be familiar with individual student needs but also with environmental or

setting demands. This information helps teachers to plan effective learning

strategy instruction for their students. A strategy is ‘‘an individual’s approach

to a task . . . when it includes how a person thinks and acts when planning,

executing, and evaluating performances on a task and its outcomes.’’ (Lenz

et al., 1996, p. 5). Both skills and strategies consist of a set of steps or

procedures, but only strategies take into account how individuals plan,

think about their observable and nonobservable behaviors, or evaluate their

processes.

It is important to distinguish between teaching strategies and learning

strategies. As a teacher, you use many strategies to perform your job of

teaching. You have certain approaches to planning, executing, and evaluat-

ing your teaching performance on various tasks. You use teaching strategies

to help you perform your job. In comparison, learning strategies are

what you teach your students to help them learn to perform particular

tasks. You hope that your students will learn the strategies well enough

and find them useful enough to remember and use them at other times and in

other settings.

The intent of learning strategy instruction is to teach strategies effectively

(i.e., the student learns and generalizes the strategy) and efficiently (i.e., the

student learns the strategy to an optimal level with minimal effort by both

the teacher and student) (Lenz et al., 1996). Students who are struggling need

to learn strategies to help them improve their task performance. If a student

already knows how to perform a task effectively and efficiently, then there is

no need for the student to learn a strategy for that task. On the other hand,

the student who spends a great deal of time trying to perform a task with

unsuccessful results could benefit from a strategy to meet his or her needs in

performing that task. Although strategy instruction will not harm students,

teaching the same strategy to all students does not guarantee that an indi-

vidual student’s needs are met. In other words, strategy instruction should

not be assumed to be one strategy fits all, but should instead be differenti-

ated. Gregory and Chapman (2002) stated that differentiated instruction is a

philosophy that teachers embrace to reach each learner’s unique needs. It

assists learners at their level, but still offers challenging, appropriate options

to help them be successful.

A number of research-validated learning strategies appropriate for ado-

lescents with LD have been developed at the University of Kansas Center for

Research on Learning. A few of their strategies will be highlighted in this

chapter, but you may wish to visit their web site at http://www.ku-crl.org to

obtain more information about these and other learning strategies. Some

of the Kansas Strategies require that you participate in training prior to

purchasing the manuals, while others require no training. In this section, you

will be introduced to a few learning strategies in the following areas:
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(a) reading comprehension, (b) remembering, (c) written expression, (d)

competence, and (e) mathematics.

A. Reading Comprehension

In order to comprehend, an individual must relate actively what is being read

to his or her background knowledge about the topic. The National Reading

Panel noted that teaching reading strategies helps struggling readers to

‘‘reason strategically’’ when they encounter barriers to their understanding

(NICHD, 2000, p. 14). Middle and high school students are bombarded

with so much information that it is difficult for adolescents with LD to learn

and remember what they have read. Paraphrasing, summarizing, question

answering, and self-questioning are beneficial strategies to teach these

students if they do not currently perform them.

1. Paraphrasing and Summarizing

The Paraphrasing Strategy (Schumaker et al., 1993) was developed and

validated at the University of Kansas Center for Research on Learning to

help students recall the main ideas and important details of what they have

read. The strategy is based on the first-letter mnemonic RAP:

Read a paragraph

Ask a question to identify the main idea and details

Put the main idea and details into your own words.

During the first step, students read the paragraph silently (Bos & Vaughn,

2002). In the second step, they ask themselves a question to identify the main

idea and important details of what they have read. Finally, they put the

main idea and details into their own words to help them remember the infor-

mation. You may want to encourage your students to provide at least two

details related to each main idea. Schumaker et al. indicated that good

paraphrases must: (a) contain a complete thought with a subject and verb,

(b) be accurate, (c) make sense, (d) contain useful information, and (e) be in

the student’s own words. Students with LD who learned and used

the Paraphrasing Strategy increased their comprehension on grade-level

materials from 48 to 84% (Schumaker et al., 1984).

Similar to the Paraphrasing Strategy, gist summaries help students to

summarize information contained in a single paragraph. The challenge of

gist summaries is to use a single sentence for the summary (Swanson

& DeLaPaz, 1998). Teacher modeling shows students how to restate infor-

mation read using the fewest number of words possible. At first, students
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may summarize two sentences of a paragraph in 15 words or less. Then you

can challenge them to summarize the entire paragraph in 15 words or less.

Adolescents with LD will need teacher feedback to determine the most

crucial information to report. Gist summaries also can give students practice

with their goal setting (e.g., maximum number of words to use in one

sentence to summarize a paragraph).

2. Question Answering and Self-Questioning

When students are asked questions about what they have read, they need to

recognize where and how they will find the information necessary to answer

the questions. Raphael (1982) identified the following questioning strategies:

(a) right there, (b) think and search, (c) author and you, and (d) on my own

(p. 378). Casteel et al. (2000) adapted these strategies by adding a statement

to further assist students in locating the appropriate information to answer

the questions:

Right There—I can find the answer in one place in the book.

Think and Search—I can find the answer in the book, but all of the

answer won’t be in the same place.

Author and Me—I have to use what the author wrote and what I

know to answer the question. I have to ‘‘read between the lines.’’

On My Own—I can answer the questions by using what I already

know about the topic.

Another important comprehension strategy is that of self-questioning.

Vacca and Vacca (2002) noted that ReQuest originally was designed for

one-on-one instruction, but can be adapted easily for a class to help students

think while they read. In ReQuest, teacher and students silently read

the same text passage. Note that you may want to select short passages,

particularly for students who struggle with comprehension. Second, the

students question the teacher after the teacher closes the book. The teacher

may ask students for clarification of their questions and the teacher may

model how he or she may not always know the answer. Also, the students

may take turns asking the teacher questions or may work in teams to ask the

teacher questions. In the third step, the teacher and students exchange roles.

In other words, the teacher asks the students about the text passage read.

Students can indicate that they do not know an answer to a question, but

must explain why they do not know the answer. During this step, the teacher

can model asking a variety of kinds of questions to help students learn to ask

good questions. These three steps can be repeated for each section of text

read. Then students make predictions about the remainder of material to be

read and justify why they made the predictions that they did. This is a

time for you to encourage students to take a risk with their predictions.
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After making predictions, the students silently read the remainder of reading

material followed by a teacher-facilitated class discussion (Vacca & Vacca).

The ReQuest strategy is a good way to introduce students to the notion of

self-questioning. Then they can be encouraged and shown how to self-

question as they read selections (see McKenna & Robinson, 2002).

B. Remembering

Secondary school demands require that students know the meaning and

spelling of numerous vocabulary words. In addition, students often are

asked to show that they understand the meaning of the vocabulary words

through essay writing, worksheet exercises, experiments, projects, and so on.

This can be a most difficult task for some adolescents with LD. Students

may be able to put the vocabulary meanings into short-term memory (i.e.,

about 20 seconds), but too often the information is quickly forgotten

(Hughes, 1996), partly because many students use less efficient and effective

learning strategies, such as repetition or verbal rehearsal (i.e., saying infor-

mation over and over) in an attempt to remember the words. Verbal

rehearsal may be appropriate for remembering briefly a telephone number

to call a friend, but the approach is usually a very poor long-term memory

strategy.

Many adolescents with LD greatly benefit from instruction in a more

efficient and effective strategy for learning vocabulary. In other words,

they need to be able to use the vocabulary information in working memory

(i.e., ‘‘held in mind’’) and file away the information in long-term memory for

retrieval later (Hughes, 1996). For many adolescents with LD, retrieving the

information from long-term memory can be just as difficult as learning

the information in the first place. Therefore, an appropriate vocabulary

strategy will aid not only the students in learning the information, but also

in retrieving it.

Mnemonics are remembering devices that help to make meaningful con-

nections from seemingly unconnected information. Such connections aid in

memory storage and later retrieval (Hughes, 1996). Although there are

several kinds of mnemonics, keyword is one variety that is often used for

learning vocabulary. Keywords are familiar concrete words that visually or

acoustically resemble an obvious portion of the unfamiliar word (Bulgren

& Lenz, 1996). Brigham, et al. (1995) found that students with LD recalled

significantly more feature locations of American Revolutionary War battles

using keyword and pictorial mnemonics than students who were given only

drawing of actual features pertaining to battle sites. They further noted that

positive effects occur for students with LD because concreteness is enhanced.

Mastropieri et al. (1997) stated that mnemonic instruction for students with
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LD produced positive effects on learning information about U.S. presidents.

Bulgren et al. (1995) found that students with LD instructed in a paired

associates strategy involving mnemonics made substantial improvement in

the creation of study cards and in test performance. (See Greene [1994] for a

discussion of how mnemonics can be applied to various content areas.) Evers

and Bursuck (1995) suggested mnemonics as a way for students with LD in

technical classes to remember machine parts, the steps to complete a task, or

shop procedures.

1. LINCS Vocabulary

The LINCS Vocabulary Strategy (Ellis, 1995) is one of the University of

Kansas strategies that provides powerful memory enhancement techniques

to help students learn the meaning of new vocabulary words. In LINCS, the

strategy steps cue students to focus on the critical concept elements, employ

visual imagery, make connections with prior knowledge, and try keyword

mnemonic devices to create a study card. Then students are given instruc-

tions on how to study the card to improve their comprehension and concept

recall.

LINCS (Ellis, 1995) is based on the keyword mnemonic method (Figure

11–3). Each letter of the word ‘‘LINCS’’ cues students to perform a step to

aid in learning vocabulary. For example, to perform the first step, List the

parts, students determine important words and information to record on an

index card. The word is written and circled on the front of the card, and a

short definition is written on the back. For example, this may be done for the

vocabulary word, fief and its definition, land given by a king for fighting in

his army.

For the second step, Imagine a picture, students begin to use memory-

enhancing devices and create a mental image of the term and its meaning.

They describe that image to themselves or to someone else. For example, a

student’s mental image may be of a king giving a knight a piece of land in

return for the knight’s agreeing to serve in the king’s army.

To perform the third step, Note a familiar reminding word, students

identify from their background knowledge a common word that is similar

acoustically to the new vocabulary word. In the example, life (a familiar

word from the student’s background knowledge sounds like fief ). Therefore,

the rhyming word life is written on the lower one-half of the front of the

index card.

The fourth step, Construct a ‘‘LINCing’’ story, requires that the student

make an association between the vocabulary word fief and the rhyming or

LINCing word life. For example, the student might think, ‘‘For life refers to

the period of time someone exists. When the knight returns from fighting, he

will be in charge of his land for life.’’
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The fifth and final step in LINCS is Self-test, in which the student uses

forward (i.e., vocabulary word to LINCing word to LINCing story to

definition) and backward (i.e., definition to LINCing story to LINCing

word to vocabulary word) retrieval methods. Students are reminded of the

A Close-up of the LINCS Strategy

Step 1: List the parts
. List the word on a study card.

. List the most important parts of the definition on the back of the study card.

Step 2: Imagine a picture
. Create an image in your mind of what the word is about.

. Describe the image.

Step 3: Note a ‘‘Reminding Word’’
. Think of a familiar word that sounds like the new word or part of the new word.

Step 4: Construct a LINCing story
. Make up a short story about the meaning of the new word that includes the

Reminding Word.

. Change your image to include your story.

Step 5: Self-test
. Self-test ‘‘forward’’:

1. Say the new word.

2. Say the Reminding Word.

3. Think of the LINCing Story.

4. Think of the image.

5. Say the meaning of the new word.

6. Check to see if you’re correct.

. Self-test ‘‘backwards’’:

1. Say the new word.

2. Say the Reminding Word.

3. Think of the LINCing Story.

4. Think of the image.

5. Say the meaning of the new word.

6. Check to see if you’re correct.

Figure 11–3 LINCS: a vocabulary-learning strategy (from Ellis, 1995).
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chain analogy and encouraged to make strong LINCS. In other words, a

chain is only as strong as its weakest link. Good LINCing words and stories

are what make this vocabulary strategy successful.

The LINCS vocabulary strategy was used with students with LD in a sixth

grade social studies class. The students with LD gained 24% after learning

the strategy (Wedel et al., 1992). Results indicate that students with LD are

capable of learning a vocabulary memory strategy, and some are able to

generalize its use to other subjects and settings. This study indicated that

teacher-created mnemonics seemed to be more effective and efficient than

those that were student-generated, for unknown reasons. More research

needs to be conducted as to how to instruct students to consistently and

proficiently generalize this technique (Hughes, 1996).

2. FIRST-Letter Mnemonics

The FIRST-Letter Mnemonic Strategy (Nagel et al., 1994) is another Uni-

versity of Kansas learning strategy whose purpose is to help students to

memorize lists of information. In this strategy, students are taught to design

mnemonics or memorization aids while finding and making lists of import-

ant information. The strategy consists of LISTS, which is an overall strategy,

and the substrategy FIRST that is used for making the mnemonic device.

The steps in LISTS include:

Look for clues.

Investigate the items.

Select a mnemonic device, using FIRST.

Transfer the information to a card.

Self-test.

In the first step of LISTS, students look for clues in class notes and

textbooks to find important lists of information. Then they think of a

heading that is appropriate for each list. When students investigate the

items (i.e., step two), they determine which items should be included in the

list. In step three, students select a mnemonic device using the FIRST

substrategy (which will be explained) to construct a mnemonic. For step

four of LISTS, students transfer the information to a card; that is, they write

the mnemonic and list on the back side of the card and the heading on the

front side. Finally, students self-test, which means that they study by looking

at the heading and try to use their mnemonic to recall the list items without

looking at the list.
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The substrategy, FIRST, consists of:

Form a word.

Insert a letter(s).

Rearrange the letters.

Shape a sentence.

Try combinations.

In the first step of the substrategy, students use uppercase letters and write

the first letter of each word in the list. They try to see if an acronym or a

recognizablewordor anonsenseword canbemade. In step two, students insert

letter(s) to determine whether adding letters helps to form a word. Lowercase

letters are added to indicate that these letters donot represent an itemon the list

(e.g., CaRT). For step three, students rearrange the letters to determine if a

word can bemade. In the next step, students shape a sentence by using the first

letter of each list word to construct a sentence (i.e., an acrostic). Finally,

students try combinations of the aforementioned steps to create themnemonic.

C. Written Expression

Wong et al. (1989) found that adolescents with LD performed similar to

younger students rather than same-age classmateswith regard to essaywriting.

The essays of studentswithLDwere less interesting and shorter, contained less

clarity in communication of written goals, used inferior word choices, and

exhibitedmore spelling errors.Many studentswithmildLDproduce as little as

possible tomeet the demands of the task. Studentswhosewriting demonstrates

a disorganized flow of ideas and poor paragraph structure can benefit from

explicit instruction in paragraph and essay writing. Writing strategy instruc-

tion enables students ‘‘to use an efficient, effective approach to expository

writing and to facilitate students’ use of self-regulation—self-motivation, self-

reinforcement, and goal-directed self-speech—during the prewriting produc-

tion process, and revising’’ (Ellis & Colvert, 1996, p. 173). Writing is thinking

on paper, so students must use logical methods of organization in order for

their writing to make sense to others.

Zipprich (1995) indicated that teaching students with LD a strategy to

assist with the planning and organization of writing was beneficial. She

found that students who lacked a strategy for planning produced stories

that were more poorly written and often were not aware of the component

parts of a story. Wong et al. (1997) found that adolescents with LD who
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were taught a writing strategy for compare-and-contrast essays improved the

quality of their essays substantially after the training. Particular areas of

improvement noted were clarity, appropriateness, and organization of ideas.

Hallenbeck (1996) affirmed the value of a writing approach for adolescents

with LD that incorporates cognitive strategy instruction within process

writing. He found that junior high and high school students with LD

improved in the areas of paragraph structure, inclusion of introductions

and conclusions, and development of author voice after writing strategy

training and practice for a year.

Modeling of process writing to adolescents with LD helped them to be

more willing to share their written work with others (Milem & Garcia, 1996),

and goal setting could be combined with a strategy to improve students’

writing (Voth & Graham, 1993). MacArthur (1994) noted that writing

strategies, word processing, and peers were powerful in helping students to

revise their writing. Bergen (1994) found that electronic spelling devices were

useful for younger students to determine the correct spelling of a word

during the editing stage of writing. One writing area that seemed to be

more problematic was for students with LD to develop adequate metacogni-

tion about their audience’s needs. Wong et al. (1991) found that interactive

teaching (i.e., instructional dialogues with the teacher) improved the clarity

and thematic salience of students’ expository essays, but the students still

had much to learn about adequate revision.

1. Sentence Writing and Paragraph Writing

The University of Kansas Sentence Writing Strategy (Schumaker & Sheldon,

1985) helps students to learn the basic principles of sentence construction and

expression. The Fundamentals in the Sentence Writing Strategy starts with

concepts of subject, verb, infinitive, and preposition. The Proficiency in the

Sentence Writing Strategy teaches students to recognize and generate four

sentence types: simple, compound, complex, and compound–complex.

The mnemonic PENS helps students remember the steps for writing

sentences:

Pick a sentence type and formula.

Explore words to fit the formula.

Note the words.

Search for verbs and subjects and check.

PENS also is used in the University of Kansas ParagraphWriting Strategy

(Schumaker & Lyerla, 1991) to assist students in writing a topic sentence,
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detail sentences, and a clincher sentence to form a paragraph. In this strat-

egy, students learn how to write well-organized, complete paragraphs by

making an outline of ideas, selecting a perspective and tense, sequencing

ideas, and checking their paragraph. Students learn to write various kinds of

paragraphs including sequential, descriptive, expository, and compare–con-

trast.

2. Error Monitoring

The Error Monitoring Strategy (Schumaker et al., 1994) also was developed

at the University of Kansas Center for Research on Learning. This strategy

was designed to teach students a process for detecting and correcting

writing errors and helps them to produce a neater written product. This

strategy teaches students how to locate errors in paragraph organization,

sentence structure, capitalization, overall editing and appearance, punctu-

ation, and spelling. Error finding is accomplished by having students ask

themselves a series of questions. Then students correct their errors and

rewrite their passage. The Error Monitory Strategy uses the mnemonic

COPS:

C Have I Capitalized the first word and proper nouns?

O How is the Overall appearance? (spacing, legibility, paragraph

indents, neatness, and complete sentences)

P Have I put in commas, semicolons, and end Punctuation?

S Have I Spelled all the words correctly?

Mercer (1997) suggested that the teacher review COPS periodically and

encourage students to use it daily so that its use will become a habit. Also,

the teacher may require students to use COPS on all of their papers prior to

turning them in for a grade.

D. Competence

Adolescents with LD often become discouraged with themselves and have

their teachers look unfavorably on them because they often do not complete

assignments and perform poorly on tests. When the truth is known, these

students may not know how to approach an assignment and complete it in a

timely manner. Also, they may do poorly on tests because they have test

anxiety based on previous failures on exams. Therefore, these adolescents

can benefit from being taught competence strategies such as assignment

completion and test-taking.
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1. Assignment Completion

The Assignment Completion Strategy (Hughes et al., 1995) from the

University of Kansas Center for Research on Learning teaches students to

monitor their assignments from the time they are assigned until they are

completed and submitted to the teacher. In this strategy, students learn to

write down and analyze assignments, schedule and complete subtasks, and

submit the completed assignment.

Hughes et al. (2002) used a multiple-probe across-students design to

evaluate the effects of teaching students with LD a comprehensive, inde-

pendent assignment completion strategy. They wanted to determine if the

students could master the strategy and improve their assignment completion

rate, quality of assignment products, grades, and teacher satisfaction with

their work in general education classrooms. The researchers also wanted to

study whether the changes would be maintained over time. Nine middle

school students were taught an assignment completion strategy, called the

PROJECT Strategy. The steps in this mnemonic device included:

Prepare your forms

Record and ask (i.e., record assignments and ask questions about

unclear aspects)

Organize

Break the assignment into parts

Estimate the number of study sessions

Schedule the sessions

Take your materials home

Jump to it

Engage in the work

Check your work

Turn in your work (Hughes et al., 2002, p. 4).

Hughes et al. found that eight of the nine participants in the study mastered

the use of the strategy. Their homework completion rates and the quality of

products completed as part of their assignments given in the general educa-

tion classroom improved. Also, the students’ grades increased and teacher

ratings of the quality of their assignments improved. The researchers con-

cluded that students must be given appropriate assignments and be motiv-

ated to complete them and students must be able to master the required

skills.

2. Test Taking

Students with LD may not perform well in testing situations because they do

not know how to take tests effectively. Often, they may think that ‘‘studying

hard’’ is the only thing they have to do get a good grade. A history of poor
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test performance naturally leads to test anxiety and an ‘‘I don’t care’’ coping

attitude. Test-taking strategies can be taught to students to assist them in

performing better on tests and reducing anxiety. Students must be cautioned

that learning a test-preparation strategy does not mean that they are free

from studying (Hughes, 1996). Rather, it is a test-taking strategy in combin-

ation with good study habits that provide a formula for success in testing

situations.

PIRATES (Hughes, Schumaker et al., 1993) is a University of Kansas

strategy (Figure 11–4) that helps students to allocate time and carefully read

test instructions and questions. Students learn to either answer a question or

abandon it for later consideration. The strategy teaches eliminating answers

that are obviously wrong and making reasonable guesses from the remaining

choices. Students are taught to make sure that they survey the entire test for

unanswered questions.

Adolescents with LD and those with behavior problems have used the

strategy successfully (Hughes, Ruhl et al., 1993; Hughes & Schumaker

1991a,b). The first step, Prepare to succeed, helps to establish a proactive

frame of mind (Hughes, 1996). Students who put their name and PIRATES

on the test determine the order in which they wish to work test items and the

Prepare to succeed

Put name on test.

Allot time & order sections.

Say something positive.

Start within 2 minutes.

Inspect instructions
Read whole questions.

Underline how and where to respond.

Notice special requirements.

Read, remember, reduce

Read whole questions.

Remember with memory strategies.

Reduce choices.

Answer or abandon

Turn back

Estimate

Avoid absolutes.

Choose longest or most detailed answer.

Eliminate choices.

Survey to ensure all questions are answered

Figure 11–4 PIRATES: A test-taking strategy (from Hughes, Schumaker et al., 1993)
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time that should be allotted to each, as well as saying some affirmations, and

begin the test within 2 minutes (Hughes, 1996). Order of items is a matter of

preference. Some students choose the harder items first while others choose

the easy ones.

The second step, Inspect the instructions, cues students with LD to focus

on directions, something they otherwise may fail to do (Hughes, 1996). This

step has a substep RUN, which stands for Read instructions carefully,

Underline what to do and where to respond, and Notice special requirements.

Students are taught the importance of reading directions and how to read

them. Then students are to notice whether letters are to be circled or

underlined and whether they are to indicate the correct answer or one that

is not correct.

Step three, Read, remember, and reduce, encourages students to read the

question in its entirety before answering rather than acting like eager game

show contestants who blurt out an answer before the question is finished.

Students also are taught to read all possible choices before answering.Remem-

ber cues students to remember what they have learned and studied that would

help them to answer the item. The students reduce the number of possible

choices by eliminating obviously incorrect ones and crossing them out.

Step four, Answer or abandon, reminds students to answer the question if

they are relatively sure of the answer or abandon the item if they are unsure.

Abandoned items should be marked in a way that they cannot be mistaken

for answers, but will be easily recognized later. Steps 2, 3, and 4 are repeated

for each section of the test until all sections have been attempted.

In step five, Turn back, students return to abandoned items to see whether

they can remember anything that would help them to answer the questions.

Relevant knowledge may have been found in another item. If they still do

not know the answer and will not be penalized for guessing, then they can

apply three guessing strategies, as cued by the mnemonic ACE, in the sixth

step (Estimate): (a) A stands for avoid absolutes (specific determiners); (b) C

means choose the longest, most detailed option; and (c) E or eliminate (cross

off) similar options.

The seventh step, Survey, ensures that students have responded to all

items and that they have responded to all items in the way in which they

intended. Students are taught that changing answers is appropriate only if

they are sure that the choice is correct. If they are unsure, it is better to

remain with the original choice (Hughes, 1996).

E. Mathematics

Students who struggle with mathematics may dislike math and find the

processes laborious because they do not understand the concepts involved.

Therefore, it may not be unusual to find middle school and high school
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adolescents with LD who do not know their math facts or how to solve word

problems. Bos and Vaughn (2002) stated that teachers cannot assume that if

students learn basic math facts, they will no longer have difficulty with other

math operations and problems. Learning math facts does not help students

to analyze or understand the application of math operations, but may aid in

the fluency and accuracy of performing math operations. Students who do

not know their math facts spend so much time computing a small segment of

the problem that they likely will be much slower and less accurate than their

peers who know their math facts. Although learning math facts is important,

teaching students with LD problem solving may be the most important skill,

according to Bos and Vaughn. Students with LD lack the metacognitive

knowledge about math problem solving strategies, whereas other students

can apply math operations to real-world problems.

1. Math Facts

The Strategic Math Series is a component of the Strategic Instruction Model

(SIM) developed by the University of Kansas Center for Research on

Learning. Mercer and Miller (1998) noted that this series helps students to

understand math concepts by using the concrete–representational–abstract

teaching sequence systematically and explicitly. Concrete-level lessons use

manipulative devices (i.e., three-dimensional objects) such as blocks, coun-

ters, etc. Representational-level lessons use drawings and tally marks to

represent quantities. Abstract-level lessons use number symbols without

objects or drawings. Mnemonic devices such as FIND (for place value),

DRAW (for computation), and FAST DRAW (for word problems) cue

students how to approach difficult problems and solve word problems.

The steps in DRAW (Mercer & Miller, 1992) include:

Discover the sign

Read the problem

Answer, or draw and check

Write the answer

In the first step, Discover the sign, the student looks at the operation sign and

determines whether to add, subtract, multiply, or divide. For the second

step, the student says the problem (e.g., ‘‘three times four equals___.’’). In

step three, the student answers the problem if he or she knows it. If the

student does not know the answer, then he or she can draw three horizontal

lines to represent groups and four vertical tallies to represent the objects in

each group. Then all the tallies are counted and recounted for accuracy.

406 Larkin and Ellis



1___1___1___1

1___1___1___1

1___1___1___1

In the fourth step, the student writes the answer to the problem in the answer

space (e.g., 3 � 4 ¼ 12).

2. Word Problem-Solving

The FAST DRAW word problem-solving strategy also is part of the Stra-

tegic Math Series from the University of Kansas. The steps in FAST DRAW

(Mercer & Miller, 1992) are:

Find what you’re solving for.

Ask yourself, ‘‘What are the parts of the problem?’’

Set up the numbers.

Tie down the sign.

Discover the sign.

Read the problem.

Answer, or draw and check.

Write the answer.

In the first step of FAST DRAW, the student looks for questions in

the problem. Next, the student asks a question to find out the parts of the

problem.

Sample Problem: Ted has 4 cans of tennis balls with 3 tennis balls in each

can.

Sandy has 2 tennis racquets. How many total tennis balls are there?

The student would need to identify cans as the ‘‘group’’ because they have

something in common. Then the student would identify the tennis balls as

‘‘objects per group’’ because there are 3 in each can or group. The student

then would multiply ‘‘group’’ (i.e., 4) by ‘‘objects per group (i.e., 3) to

determine the total (i.e., 12). In step three, the student writes the numbers:

4 cans

of 3 tennis balls

tennis balls
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In step four, the student writes the problem with the operation sign:

4 cans

� 3 tennis balls

tennis balls

Then the student is ready to solve the problem from memory or by using the

DRAW strategy described earlier.

V. CONCLUSION

Concluding this chapter is bittersweet. It is bitter in the sense that we have

only just begun to convey the wealth of research-validated strategic academic

interventions that have been shown to be successful for adolescents with LD.

There is so much more that we would have liked to mention, but limited time

and space prohibit that. For example, there is another body of literature on

graphic organizers, many of which are nice complements to some learning

strategies. Graphic organizers help students to summarize and synthesize the

important information by recognizing the relationships among concepts or

ideas. These graphic organizers assist students in recognizing new concepts

and sequence as well as text structures such as hierarchical (e.g., main

idea[s] and details), compare–contrast, etc. Conducting an internet search

on graphic organizers can provide several good web sites with reproducible

graphic organizer forms and examples. Ellis has information regarding

graphic organizers and a number of additional learning strategies not men-

tioned in this chapter at his website www.graphicorganizers.com. The sweet

part of concluding this chapter is that in the past few decades we have learned

so much about what works for students with LD in order to help them

become successful in academic settings. There are so many strategies that

can be used and have been shown to be effective with adolescents with LD.

The beauty of these strategies is that many can be tailored to individual needs

and are strategies that teachers can implement relatively easily.
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CHAPTER 12

Social Competence of
Adolescents with Learning
Disabilities: Interventions
and Issues

Nancy, L. Hutchinson, John G. Freeman,

and Derek H. Berg
Queen’s University

I. INTRODUCTION

During the past 30 years, there has been growing interest in enhancing the

social competence of children and adolescents with learning disabilities

(LD). In adolescence especially, social competence is complex and multifa-

ceted and involves much more than social skills. As we show in this chapter,

social competence encompasses several related components central to full

participation in and enjoyment of life. These components include (a) positive

relations with peers, (b) age-appropriate social cognition, and (c) effective

social skills (Vaughn & Hogan, 1990; Wong & Donahue, 2002). Research

suggests that many adolescents with LD would benefit from interventions

that were tailored to their needs and effective in enhancing specific compon-

ents of social competence (e.g., Hutchinson et al., 2002).

Lacking social competence can cause adolescents to feel isolated and to be

denied opportunities to grow socially, cognitively, and physically through

‘‘hanging out’’ with friends, working in collaborative learning groups,

and engaging in their interests with peers. The developmental challenges
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of adolescence are considerable (Buhrmester, 1996), and it is becoming ap-

parent that social interventions for adolescents must embrace, rather than

ignore, these developmental issues (Inderbitzen-Pisaruk & Foster, 1990).

Social competence is highly context-dependent and most often used in situ-

ations where interests are shared (Prenzel, 1992). Socially competent

adolescents recognize and exploit the affordances for appropriate social

participation in these contexts (Hartup & Stevens, 1997). This suggests that

a contextualist perspective may be essential for developing effective interven-

tions to enhance the social competence of adolescents with LD. This chapter

reviews research that informs the development of such interventions and

makes recommendations for teachers and researchers.

A. Historical Perspective

We have recognized for some time that social factors influence events in the

classroom and in the home because we have understood that teaching,

learning, and living are essentially social processes. Pioneers like Orton

(1937), Kirk (1963), and Johnson and Myklebust (1967) acknowledged

that social competence was a challenge for many individuals with LD.

However, the publication of two groundbreaking studies in 1974 put social

competence on the LD research agenda. Bryan (1974a) reported classroom

observations that showed the classroom was a less positive and less respon-

sive environment for children with LD than for their nondisabled peers. In

the same year, Bryan (1974b) found that children with LD received fewer

peer nominations for positive social characteristics and more peer nomin-

ations for negative social characteristics than their classmates without LD.

She compared peer ratings on sociometric measures for 84 children with LD

in 62 classrooms, grades 4 to 6, to ratings for nondisabled children matched

on gender, race, and classroom. These findings were replicated in a study the

following year, with the same children with LD in different classrooms

(Bryan, 1976). Bryan suggested that ‘‘whatever factors lead a child to have

a learning disability might also affect a child’s social learning’’ and ‘‘might

hinder the child in detecting critical cues or making inferences about people’’

(1974b, p. 311). In 1976, Bryan was the first person to advocate that

interventions for students with LD focus on social and affective competence

as well as cognitive and achievement goals. At the Chicago Institute of

Research on Learning Disabilities, Bryan led a growing group of researchers

who focused on many facets of social competence in children and adoles-

cents with LD. They developed an interactional framework which assumed

that ‘‘characteristics of children interact in significant ways with characteris-

tics of teachers, classrooms, and families’’ (Bryan, 1983, p. 1). Although the

pioneering research on social competence and LD was carried out with

children (Bryan, 1974a,b), developmental studies of normally developing

416 Hutchinson et al.



adolescents and of adolescents with LD have shown that social competence

is even more critical during adolescence (Buhrmester, 1996; Cosden et al.,

2002).

Since 1974, most published studies about the social competence of chil-

dren and adolescents with LD have been quantitative studies that report

ratings of social status or social skills by teachers, peers, or the students

themselves (Chan, 2000). However, these ratings of social status have left us

little closer than Bryan was in 1974 to understanding the social competence

of youth with LD or to having a library of interventions we can rely on to

consistently enhance the social competence of adolescents with LD (Vaughn

& Sinagub, 1998). This chapter addresses the issues about the social compe-

tence of adolescents with LD that have been raised in this section.

B. Organization of the Chapter

The remainder of this chapter is organized in five sections. Section II reviews

research that describes the social competence of adolescents with LD. This is

followed in the third section by a description and critical review of selected

interventions intended to enhance the social competence of adolescents with

LD. We argue that, while many have suggested that research move from a

deficit perspective and an interactional framework to a contextualist per-

spective, this shift is not apparent even in recent intervention research. In

Section IV, our search for alternatives to the current approach to under-

standing and enhancing the social competence of adolescents with LD shows

the complexity of this endeavor. We describe a population of cases about the

social competence of adolescents with LD emerging from our program of

qualitative research. Theoretical and empirical work on interest, on the

social competence of adolescents in the general population, and on context-

ualist frameworks is also reviewed. Issues emerge in this discussion that

inform the design of research on the nature of social competence and the

development of interventions to enhance the social competence of adoles-

cents with LD. These implications form Section V, followed by a brief

summary and conclusion.

II. REVIEW OF DESCRIPTIVE STUDIES OF SOCIAL
COMPETENCE OF ADOLESCENTS WITH LD

Within this section, we review studies that report on the social competence of

adolescents with LD. These descriptive studies are organized under headings

that reflect three of the components within social competence: (a) relations

with peers, (b) social cognition, and (c) social skills.
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A. Relations with Peers

The research on the peer relations of adolescents with LD focuses on two

distinct issues. The first issue is their social status or popularity, ‘‘a unilateral

construct in that it refers to the view of the group toward the individual’’

(Bukowski et al., 1993, p. 25). The second issue is their friendships. Friend-

ship is ‘‘a bilateral construct in that it refers to the relationship between two

persons’’ (Bukowski et al., 1993, p. 25), to reciprocal relationships where

there is mutual valuing of companionship.

1. Social Status of Adolescents with Learning Disabilities

Many studies have reported that children with LD experience lower levels of

acceptance by peers than their normally achieving classmates (e.g., LaGreca

& Stone, 1990; Wiener et al., 1990). It is often assumed that the same is true

of adolescents with LD. However, much less research has been conducted on

adolescents with LD and the findings are not consistent. For example, four

of the most frequently cited studies that report on the social status of

adolescents with LD suggest that the social status of these adolescents varies

greatly. Two of these studies reported lower status (Conderman, 1995;

Perlmutter et al., 1983), and two showed no group differences from peers

without LD (Sabornie & Kauffman, 1986; Vaughn et al., 1993).

Conderman (1995) used sociograms completed by 905 classmates to com-

pare 74 adolescents with LD with 74 peers without LD randomly chosen

from the same grade 6 and 7 social studies classes. The sociogram included

nominations for which boys and which girls (a) one would most like to work

with on a school project, (b) one would least like to work with on a school

project, (c) one would consider most physically attractive, and (d) one would

consider best in sports. Students with LD received fewer positive votes, a

greater number of negative votes, and fewer attractive and athletic votes.

This pattern was especially evident in the sample of girls with LD, who

received the fewest number of positive votes and the greatest number of

negative votes. The researchers derived categories (Asher & Wheeler, 1985;

Coie & Kupersmidt, 1983) which showed that about 60% of the boys with

LD and over 50% of the girls with LD ranked either in the accepted or

popular social status classifications. The results of this study suggest that, as

a group, adolescents with LD have lower social status, but at least half

experience acceptable social standing.

In an earlier study, Perlmutter and his colleagues (1983) reported similar

findings when they compared 55 adolescents with LD to 107 adolescents

without LD on a sociometric measure on which individuals rated the extent

to which they liked or disliked each classmate on a 5-point scale. All were in

grade 10 at the time. Peers without LD reported liking classmates without

LD more than peers with LD. Again, a subgroup of adolescents with LD
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was as well liked as the most popular students without LD. Other peer-

referenced assessment conducted at the same time suggested that the

well-liked students with LD were judged to be subdued and reserved, while

those who were less popular were judged to be loud and boisterous.

In another early study, Sabornie and Kauffman (1986) found no differ-

ences when they compared the sociometric ratings of 46 adolescents with LD

to those of 46 matched classmates without LD on a 5-point scale from ‘‘very,

very best friends’’ to ‘‘dislike them.’’ They also recorded the extent to which

the subjects were rated ‘‘not known’’ by their peers. The two groups did not

differ significantly on either measure. The adolescents were in grades 9 to 12,

and all data were collected in physical education classes. Similarly, in a

widely cited study, Vaughn and her colleagues (1993) reported liking and

knowing on a 4-point scale for 202 students from grade 3 to grade 10.

Students with LD did not differ on knowing or liking from their classmates

without LD (high achieving, average achieving, and low achieving). How-

ever, only 18 of the 202 students had LD and of those only 10 were in middle

school and high school.

A number of literature reviews and meta-analyses have concluded that

students with LD have lower social status on peer ratings than their class-

mates without LD (e.g., Kavale & Forness, 1996; Ochoa & Olivarez, 1995).

However, Kavale and Forness (1996) reviewed only studies of children’s

social status, and their reference list did not include any of the four studies of

adolescents described here. Similarly, only 2 of the 17 studies in Ochoa and

Olivarez’s (1995) meta-analysis were on adolescents (Perlmutter et al., 1983;

Sabornie & Kauffman, 1986). Thus, we must conclude that there is consider-

able variation—some adolescents with LD are ascribed low social status by

their peers and as many as half are accepted.

2. Friendships of Adolescents with Learning Disabilities

Friendships are an integral part of social development for adolescents

and can be distinguished conceptually and empirically from social status

or peer acceptance (Asher et al., 1996). Friendships reflect reciprocated

companionship and liking (Furman & Buhrmester, 1985). There are

few studies of the friendships of adolescents with LD. In the 1993 study

already described, which included only 18 students with LD (10 in middle

school or high school), Vaughn et al. reported that students with LD did

not differ significantly from other achievement groups on the number of

reciprocal friendships reported. Vaughn and Elbaum (1999) reported on the

friendships of more than 4000 students with LD, from elementary school

through high school. Across all ages, 96% of students with LD listed at

least one best friend, with about 67% listing six or more friends. In a study

of friendship in children with LD, having even one friend (reciprocal

positive nomination) served as a buffer against the status ascribed by others
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and was associated with high self-perceptions of social acceptance (Bear

et al., 1993).

While it appears that many adolescents with LD have friends, what is

unknown is the quality of those friendships. Berndt (1999) has argued

persuasively that friendship quality is critical. Zetlin and Murtaugh (1988)

conducted observations and interviews of 32 mildly learning handicapped

adolescents (most had LD) and 32 adolescents without disabilities in high

schools, using field notes but no tape recordings. They focused on the degree

of intimacy, empathy, and stability in the relationships. The adolescents with

disabilities had fewer friendships and spent less time with their friends

outside of school, although they talked on the telephone to a comparable

extent. The researchers concluded that their relationships showed less intim-

acy, empathy, and stability and more conflict than did the relationships of

nondisabled adolescents. Also, 38% of those with disabilities nominated

cousins or siblings as their best friends whereas relations were never nomin-

ated by adolescents without disabilities. Vaughn and Elbaum (1999)

reported that the perceived quality of friendships for students with LD

remained the same throughout the years from elementary into high school,

while it tended to improve with age for students without LD, and was higher

at every age for the nondisabled students.

Wiener and Sunohara (1995) interviewed children and adolescents (10

to 14 years of age) to obtain self-reports on friendship quality and reported

that the 16 youth with LD frequently chose other exceptional students,

younger students, and people who did not attend their school as friends.

They also reported lower friendship quality than the comparison group

without LD, especially on intimacy and conflict resolution. In 1998, Wiener

and Sunohara published a qualitative study based on interviews with the

parents of these 16 youth with LD about their perceptions of the quality

of friendship of their 10- to 14-year- old offspring. Parents reported that 7 of

the 16 had a close stable mutual friend of approximately the same age in

their classes or neighborhoods, 7 had relationships that were not mutual, not

stable, or involved little companionship (sometimes with much younger

children). Two were described as having idiosyncratic relationships with

people with whom they had little in common. The parents characterized

many of the relationships as acquaintanceships rather than friendships.

While there are few studies of friendship in either children or adolescents

with LD, the small extant literature suggests that friendship quality may be

low, especially for adolescents with LD.

B. Social Cognition

A second aspect of social competence is described as social cognition. This

includes social perception (e.g., Stiliadis & Wiener, 1989), social problem
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solving (e.g., Larson & Gerber, 1987), and other aspects of processing social

information, verbal and nonverbal.

Social perception involves reading and interpreting verbal and nonverbal

social cues in interactions with others. For example, in an early study,

Axelrod (1982) showed that grade 8 and 9 students with LD were signifi-

cantly lower in nonverbal social perception than a comparison group with-

out LD of the emotions communicated in film clips. A developmental study

using the same measures (Profile of Nonverbal Sensitivity (PONS) and Four

Factor Test of Social Intelligence) found that both LD and non-LD students

improved with age (11, 14, and 17 years). However, at every age, the

adolescents with LD were lower than the comparison group (Jackson et al.,

1987). Using only the PONS with adolescents of 14, 16, and 18 years of age,

Sisterhen and Gerber (1989) confirmed previous findings that adolescents

with LD were not as adept at understanding nonverbal social information

regardless of whether the information was visual or multisensory in nature.

In another study, students with and without LD (junior high, senior high,

and college students) were assessed in 30-minute interviews for their accur-

acy in interpreting the thoughts and feelings of actors in tape-recorded

stories depicting adults in happy, angry, anxious, and sad interactions

(Jarvis & Justice, 1992). The data showed that students with LD at all ages

were significantly less accurate at interpreting social situations than their

nondisabled peers.

A series of more contextualized descriptive studies extends the validity and

relevance of these findings about social perception. A 1980s paper (Bryan

et al., 1981) and a later replication (Bryan et al., 1989) showed that when

junior high students with LD were pressured to conform in prosocial and

antisocial actions, they indicated more willingness than their nondisabled

classmates to engage in antisocial actions. Although these studies assessed

only expressed dispositions and not actual behavior, they suggest poor social

judgment and vulnerability to peer pressure in adolescents with LD. Other

indicators of poor social judgment include the lower likelihood of adoles-

cents with LD recognizing when someone was deliberately deceptive in

audiotaped stories (Pearl et al., 1991), and their expectation that invitations

to engage in misconduct would be straightforward (Pearl & Bryan, 1992).

When interviewed about scenarios, and faced with accepting or evading

consequences for misconduct, adolescents with LD were more likely to

suggest evading responsibility and less likely to propose accepting responsi-

bility than nondisabled peers (Pearl & Bryan, 1994). The researchers sug-

gested that when faced with real situations analogous to those simulated in

this series of studies, with little time to reflect, such social–cognitive deficits

may render adolescents with LD more susceptible to poor social decisions.

Social problem solving has been the focus of a number of descriptive

studies of adolescents with LD. For example, Schneider and Yoshida
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(1988) found that grade 7 and 8 adolescents with LD performed at a

significantly lower level than peers without LD in recognizing a social

problem, generating alternative solutions to interpersonal problems,

means–end problem solving of scenarios, and suggesting causes of social

problems. All measures came from the Interpersonal Cognitive Problem-

Solving Skills measure (Platt & Spivack, 1977) and were administered in

individual interviews. In a later study, Hartas and Donahue (1997) audio-

taped adolescents as they role-played an advisor and a caller in simulated

telephone conversations. Dyads consisted of two adolescents (grades 7 and 8)

with LD, two adolescents without LD, and mixed dyads. Discourse analysis

revealed that adolescents with LD (in both types of dyads) experienced

difficulties generating solutions to interpersonal problems, although they

were as likely as nondisabled peers to produce ignore/avoid and third-person

advice statements, which are considered less assertive than advising direct

action. While there were no observed differences between the girls’ groups,

boys with LD produced fewer statements reflective of antisocial intervention

(e.g., ‘‘Get him in trouble’’) and mediation intervention (e.g., ‘‘Talk to your

friends’’) than boys without LD.

Whatever the measure—paper and pencil, hypothetical scenarios, or

simulations of authentic tasks—the research on social cognition finds that

whenever there are differences between adolescents with and without LD,

the differences favor adolescents without LD. And every study reports

differences on most measures. Unlike the research on social status, there

are consistent findings of lower social competence in this aspect, social

cognition.

C. Social Skills

It is thought that social interactions become more complex and intense

through adolescence into adulthood (Harter, 1993). We use social skills to

refer to the behaviors required to be effective in these complex and intense

interactions. However, in spite of the conceptual work of Vaughn and Hogan

(1990) and many others (e.g., Bukowski et al., 1993), papers about adoles-

cents with LD continue to use social skills to refer to all aspects of social

competence (e.g., Kavale and Forness, 1996; Swanson & Malone, 1992).

Individuals who lack interactive skills may be restricted in many ways in

their day-to-day life with peers and others. Some studies have focused on

conversational skills. For example, in a study already described, Hartas and

Donahue (1997) used discourse analysis to report on the conversational

skills of adolescents (grades 7 and 8). They found that adolescents with

and without LD were equally skilled at requesting advice on a simulated

telephone hotline. Tur-Kaspa and Bryan (1994), however, reported that both

children and adolescents with LD (up to grade 9) showed less competent
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solutions to social problems in conversational format. Other studies suggest

that adolescents with LD were less likely to talk to others about their

problems and more often sought assistance from individuals who were not

judged as good sources of information (e.g., Morrison et al., 1992). Junior

high students with LD, when confronted with academic or interpersonal

problems, typically had a smaller group of peers to enlist for social support

compared to their peers without LD, and more often used avoidance strat-

egies to cope with academic stress. In a study of middle school students,

Wenz-Gross and Siperstein (1997) showed the significance of social support.

The 40 middle school students with mild handicaps (LD or mild mental

handicaps), who were compared to 396 students without learning problems,

experienced more stress, less peer support, more adult support, and poorer

adjustment. Deficits in social skills, such as difficulties in conversing with

peers, may mean that adolescents with LD are less able to seek or find the

social support from peers which can enhance adjustment and reduce stress.

D. Summary of Descriptive Studies

The descriptive studies suggest that many adolescents with LD are not as

adept at social competence as their classmates. While some do not experi-

ence social status difficulties, many have lower friendship quality, most show

lower social cognition, and many demonstrate lower social skills, especially

in conversation. In an interview study of parents of exceptional adolescents

(mainly adolescents with LD), Kolb and Hanley-Maxwell (2003) found that

parents wanted schools to help exceptional adolescents develop social com-

petence. The parental interviews included references to the need for schools

to intervene and enhance all of social status, peer relations, social cognition,

and social skills. The parents were aware of the challenges their adolescents

with LD faced in all aspects of social competence, and they advanced many

recommendations for how schools could intervene effectively by modifying

curriculum, addressing individual needs, and involving parents. The research

on social competence interventions is the topic of the next section.

III. REVIEW OF INTERVENTION RESEARCH TO
ENHANCE SOCIAL COMPETENCE OF
ADOLESCENTS WITH LD

A. Introduction

Given the recognition that social competence represents an area of difficulty

for a number of young people with LD (Wong & Donahue, 2002), there have

been increasing calls for interventions that target social competence (Bryan,
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1999; Omizo et al., 1986). However, despite these calls, there has been

limited systematic research into what such interventions should include.

An extensive research program conducted by Sharon Vaughn and her

colleagues has examined the social competence, primarily social skills, of

children with LD and possible interventions (e.g., McIntosh et al., 1995;

Vaughn et al., 1991; Vaughn & Sinagub, 1998). In general, these interven-

tions involved pairing children with LD with popular peers without LD.

Both students were taught mnemonic strategies for dealing with social

situations in a pull-out context over an extended period, and then the two

students acted as trainers for other students (thereby giving the student with

LD increased status). Success of the intervention was measured in terms of

greater peer acceptance of the children with LD.

While these interventions have been effective for children with LD, they

have limited applicability for enhancing the social competence of adolescents

with LD. Programs designed for children do not suit adolescents in at least

four ways. First, the social skills taught do not match the developmental

needs of adolescents. Adolescents increasingly rely on social cognition to

understand people around them and need to develop mechanisms for inter-

preting subtle social cues (McDevitt & Ormrod, 2002). Second, while the

contextual factors of a secondary school might allow the withdrawal of

adolescents with LD for an extended period, they certainly would not

permit the continued absence from class of a nonidentified peer for the

same length of time. Third, the ‘‘informant’’ status of the students as they

teach strategies to their classmates would not be valued in the adolescent

subculture, where a degree of anonymity is preferred, particularly in early

adolescence (McDevitt & Ormrod, 2002). Finally, increased peer acceptance

is not as valuable an outcome for adolescents as the related, but different,

concept—friendship (Bukowski et al., 1987).

Beginning with the premise that the most comprehensive program of

research on social interventions for students with LD has limited applicabil-

ity for adolescents, we sought interventions specifically designed to meet the

social needs of this group and the contextual demands of secondary schools.

An extensive search of relevant databases (most prominently, ERIC and

PSYCINFO) revealed few readily accessible interventions. Among this small

group of studies, we discovered little empirically substantiated information

on how to intervene to enhance the social competence of adolescents

with LD.

For example, in a preliminary report, Stevens and Shenker (1991)

described individualized intervention programs for adolescents with LD.

Each student’s intervention was customized based on a file of needs, as

determined by extensive pretesting. Posttesting gauged effectiveness on

measures of academic and cognitive functioning, and social and personal

adjustment. Compared to controls, the treatment group improved across a
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range of indicators. However, this preliminary report (at the end of the

second year of a three-year study) has not been subsequently updated in

the research literature. In addition, the published material gave few details

about the nature of the interventions.

Kish (1991), in an article primarily addressed to counselors, detailed the

necessary components of a successful intervention for LD adolescents

coping with emotional and social development. His primary recommenda-

tion was that goal-setting should be a prominent feature of social interven-

tions with these adolescents. However, this recommendation was based on a

literature review and his experiences as a special education teacher, rather

than on empirical research he had conducted.

In a 2000 article, Anderson explained how social cognition might become

a component of instruction within a high school English classroom. The

centerpiece of the instruction was a structured worksheet on which students

interpret the events of a selected literature passage (e.g., a scene in a Shake-

spearean play), interpret feelings and signals, and develop alternate out-

comes. There was also a space on the worksheet for students to have their

ideas cross-checked by the teacher or a peer. Although Anderson did not

provide any evidence for the effectiveness of the program, she did indicate

how it might be implemented when teaching ‘‘Romeo and Juliet’’.

B. Social Interventions for Adolescents with Learning
Disabilities

Despite the general lack of research on the topic, we found three research

programs focusing on social interventions for adolescents with LD which we

feel are worth highlighting within this chapter. These three interventions

represent possibilities for the future. Each program, as we note, has strengths

and weaknesses.

1. A Social Skills Program for Adolescents (ASSET)

a. Description of program. The earliest comprehensive program we

located was A Social Skills Program for Adolescents (ASSET; Hazel et al.,

1981, 1982, 1996). Their program trained six social skills: giving positive

feedback, giving and accepting negative feedback, resisting peer pressure,

negotiating, and solving of personal problems (Schumaker & Hazel, 1984),

although two additional skills (following instructions and making/maintain-

ing conversation) were in the original model (Vaughn & Sinagub, 1998). For

each social skill, the teacher first described appropriate behavior by explain-

ing the skill, providing a rationale for the skill, giving examples, examining

the steps within the skill, and finally providing a model of the behavior. Then

the teacher gave the students an opportunity to rehearse the behavior, first

verbally and then through role-playing, and finally provided opportunities
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outside the classroom for students to practice the new skills (Schumaker &

Hazel, 1984).

One study (Hazel et al., 1982) has reported ASSET’s effectiveness. In this

study, students with LDwho had participated in the intervention were able to

demonstrate the taught skills in novel role-play situations. On the posttest,

their role-play behavior was indistinguishable from that of nontrained peers

without LD. A later study by Prater et al. (1999) used three skills based on

ASSET (giving positive feedback, accepting negative feedback, and contrib-

uting to discussions) in combination with a peer tutoring model. Sustained

gains were obtained for positive feedback and contributing to discussions.

b. Strengths/weaknesses. The major strength of the program is in its

isolation and understanding of vital components of social competence.

These basic skills are fundamental for adolescents to master if they are to

be successful in social interactions. Through using a variety of teaching and

learning mechanisms, including videotaping, the program provides re-

inforcement for adolescent skill development. In addition, the procedures

described are comprehensive and include a feedback loop of adolescents

practicing the skills in contexts outside school. Therefore, the program

explicitly recognizes the necessity of generalizability.

However, the isolation of social skills, which is the program’s greatest

strength, is also arguably its greatest weakness. In real-life contexts, adoles-

cents are not able to separate social skills so discretely but need to employ

them in conjunction with each other and use social cognition to understand

situations when such skills would be applied. In addition, explicit attempts to

convince adolescents of the value of the social skills would not be necessary if

the intervention began with the interests of the adolescents themselves.

Finally, given that the program has been readily available for over 20 years,

it seems to have had a relatively small long-term impact.

2. Pathways

a. Description of program. In the early 1990s, we developed the Path-

ways program (Hutchinson & Freeman, 1994b). The program consists of

five instructional modules, which help adolescents, especially adolescents

with LD, understand, access, and maintain careers. Two of the modules

address social competence within the employment setting: Solving prob-

lems on the job (Hutchinson & Freeman, 1994c) and Anger management on

the job (Hutchinson & Freeman, 1994a). This program responds well to calls

(Elksnin & Elksnin, 2001) for greater emphasis on occupational social com-

petence intervention. Although it is clearly not the only program targeting

occupational social competence (see, for example, CONNECTIONS by

Bullis et al., 2001), having developed it ourselves, we are better able to

describe it here.
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In the seven ‘‘lessons’’ of the problem-solving module (Hutchinson &

Freeman, 1994c), students moved from discussion of job-related social

problems to rehearsed, then unrehearsed, role-playing of similar problems,

using a structured worksheet to help them analyze the problems and assess

possible solutions. Activities were scaffolded in such a manner that teacher

involvement and reliance on the worksheet were diminished, as students

become more competent problem-solvers. Scenarios given to the students

were based on the kinds of situations adolescents are likely to encounter in

the workplace. Many of the problems required students to balance compet-

ing demands (work vs personal), deal with unexpected crises (e.g., broken

equipment), and negotiate social situations (e.g., developing relationships at

work). Lessons could be spread over multiple class periods, depending on

the learning pace of the group.

The anger management module (Hutchinson & Freeman, 1994a), consist-

ing of eight lessons, was similar in format to the problem-solving module

with two notable exceptions. Instead of using structured worksheets to think

through situations, students employed a mnemonic (‘‘CALMER’’) to help

them reflect on their anger management issues. In addition, problem situ-

ations were derived from students’ experiences rather than from a list.

The five modules were evaluated during an intensive 3-year research and

development phase (see Freeman & Hutchinson, 1994; Freeman et al., 1991;

Hutchinson & Freeman, 1994b). Pencil-and-paper evaluations indicated that

students who participated in the interventions were able to think more

expansively about problem-solving and anger management situations and

their solutions.

b. Strengths/weaknesses. Pathways has three primary strengths as

a social intervention. First, it is context-specific in placing the social inter-

actions solidly within the area of careers, helping students develop complex

social cognitions that will be beneficial in the workplace. Second, the pro-

gram was devised with the needs of inclusive classrooms in mind. Its explicit

goal was to develop interventions that could be useful for all students,

regardless of disabilities. Finally, the program benefited from a collaborative

process that involved teachers, researchers, and students in creating instruc-

tion that would be of maximal benefit to students.

The weaknesses of Pathways likewise lie in three areas. First, the context-

specificity, which contributes to its utility in employment settings, detracts

from its applicability to the other contexts where adolescents engage socially.

Second, although the program was evaluated on numerous occasions,

the assessments for social competence, in particular, relied exclusively on

pencil-and-paper assessments that may not represent real-life situations.

Finally, while there was an attempt to match the program to students’

interests, especially in the anger management module, not enough attention
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was paid to the vital role of interest in constructing adolescents’ friendships

and social exchanges.

3. The STAR Project

a. Description of program. Goldsworthy et al. (2000) developed a series

of interactive, multimedia vignettes through which students can develop

social problem-solving competence. The platform for the program was an

aerospace school to pique student interest, but the scenarios themselves

concerned problems adolescents routinely encounter in everyday life. To

aid the students in tackling the problems, they were taught a mnemonic

device (STAR: Stop, Think, Act, Reflect).

A prototype of the technology was tested with early adolescents who had

attention deficit hyperactivity disorder (ADHD) to see the effects the pro-

gram had on students’ ability to solve text-based and video-based problems.

The authors also wanted to know whether there were noticeable differences

in behavior post-intervention as seen by teachers, parents, and the students

themselves. Students were randomly assigned to one of three groups: STAR

intervention, therapy intervention, and attention-control, each of which met

for eight sessions (first and last sessions were devoted to testing). While

students in the STAR group evidenced greater pretest–posttest growth on

the video-based problems as compared to the attention-control group, there

were no other significant differences, perhaps as a result of the small sample

size (40 students across the three conditions at posttest).

b. Strengths/weaknesses. With the high comorbidity between ADHD

and LD (Cantwell & Baker, 1991), a social intervention designed for the

former group will likely be applicable to the latter. This intervention also has

intriguing aspects in that it tries to place the scenarios in an appealing

context; the software program would be readily manageable by a busy

teacher in an inclusive classroom; and the situations and mnemonic device

should prove interesting to students.

Based on this one article, it is difficult to tell whether such a multimedia

package would be successful in promoting improved social competence for

adolescents with LD. The intervention was short (only six sessions), and the

positive results limited. Furthermore, the authors readily recognized that a

multimedia, interactive program cannot be the whole means for changing

social competence. It must be used as a supplement to or component of a

larger effort.

C. Summary

While recent meta-analyses have examined interventions for students

with LD (e.g., Swanson, 1999; Swanson & Sachse-Lee, 2000) and social
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interventions for children with LD (e.g., Forness & Kavale, 1996), no

comparable research has been conducted on social interventions for adoles-

cents with LD. However, there have been some thoughtful suggestions

for the development of social interventions for adolescents with LD

(e.g., Anderson, 2000; Kish, 1991; Stevens & Shenker, 1991). While there

are also some promising intervention programs (e.g., ASSET, Pathways,

The STAR Project), there is still a need for a more comprehensive under-

standing of what constitutes an effective social intervention for adolescents

with LD. We cannot simply transfer proven interventions from children to

adolescents, as tempting as that prospect might be, because children and

adolescents, whether they have LD or not, have different developmental

needs. In addition, high schools offer very different social contexts, for social

interventions, from the contexts of middle and elementary schools. To

develop more effective social interventions, we must use what we know

about adolescents with LD, build upon intervention elements that have

proven successful in the past for this population, and extend our scope by

learning from relevant literature on the social competence of adolescents in

general.

IV. INFORMING THE SEARCH FOR ALTERNATIVE
APPROACHES

In this section, we review literature that may inform the development of

alternate approaches to social interventions for adolescents with LD. We

begin by describing some of the findings of our program of research in which

we are developing a population of cases about the social inclusion of

adolescents with LD in classrooms. This is followed by a review of theories

and research in three areas: (a) interest, sometimes referred to as engage-

ment; (b) social competence (especially friendship) in youth without LD;

and (c) the contextualist, or social–constructivist, perspective, in which we

include the role of the teacher. The literature in these areas can inform

the search for effective approaches to social interventions for adolescents

with LD.

A. Our Program of Research

A population of cases—that is developing in the research of John Freeman,

Nancy Hutchinson, and their graduate students at Queen’s University—

provides starting points for interventions to enhance the social competence

of adolescents with LD in inclusive classrooms (see Hutchinson et al., 2002).

These starting points are structured activities based in student interest, the

understanding of adolescent friendship in the general population, and the
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role of context and of teachers. Brief examples from our case studies illus-

trate why we believe these factors must be considered in developing social

interventions.

1. Interest

The role of interest in the friendships of adolescents with LD was highlighted

in the case of Lynn. Lévesque (1997) observed and interviewed Lynn at

school. Lynn described how she hid her learning disability from her class-

mates. Her written work was barely decipherable; a peer tutor helped her to

edit written assignments before submitting them. However, Lynn was a

member of the cheerleading squad at her high school and had close friends

on the squad with whom she talked on the phone every evening. Lynn

described how she went to school to be with her cheerleading friends:

‘‘Friends are what gets me through school . . . always there to support me.’’

Attending the same resource room was Matt, whose learning disability

and attention deficit disorder interfered with his oral and written communi-

cation (Lévesque, 1997). Interviews and observations revealed that Matt had

no friends to talk with at lunch, usually sat alone, and occasionally talked

‘‘at’’ a classmate about the computer game, ‘‘Quake,’’ his only interest. The

classmate, knowledgeable about computer applications, did not share Matt’s

interest in ‘‘Quake,’’ and walked away when Matt dominated the conversa-

tion. Matt even took up smoking for a short time so he could ‘‘stand with the

smokers,’’ implicitly demonstrating his need for a shared interest.

Interests shared with peers also played a role in the retrospective accounts

we heard from adults with LD who had graduated from high school on

schedule (Freeman et al., in press). They described taking part in structured,

extracurricular activities with friends during high school, including bands,

choirs, drama groups, and teams. They also described joining their friends in

structured activities outside of school (e.g., Scouts, martial arts, church

groups). In comparison, adults with LD, who had dropped out and later

returned to complete high school, described joining friends who had already

dropped out of school for informal activities, including ‘‘skipping,’’ playing

pool, and taking drugs. Structured activities based on interests shared

with other students appear to be a basis for developing and maintaining

adolescent friendships at school.

2. Adolescent Friendship in the General Population

Our cases have also suggested the importance of understanding the typical

development of adolescent friendship in enhancing the social competence

of adolescents with LD. For example, Lévesque (1997), in analyzing the

social competence and peer relations of Lynn and Matt, demonstrated

the applicability of Buhrmester’s (1996) four interpersonal competencies

necessary for dyadic friendship in early adolescence. These are: (a) initiating
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and sustaining conversation, (b) making plans to spend time together,

(c) self-disclosing personal thoughts and providing emotional support, and

(d) working through conflicts. Lévesque also demonstrated that other

factors, in the literature on the general adolescent population, are valuable

in understanding these cases—reputational bias (Hymel et al., 1990) and

adolescent social norms (Evans & Eder, 1989).

3. Role of Context

The contribution of context to understanding the social competence of

adolescents with LD was highlighted in the case of Zak (Stoch, 2000).

Based on extensive interviews, Stoch described how this young man had so

many social conflicts with classmates in integrated classrooms that his

mother was called to the school almost daily. Yet at camp, where many,

but not all, adolescents had LD and where the researcher first met him, the

counselors described Zak as a leader with many friends, who won awards for

his kneeboarding and made other campers feel at ease. At home, he was

protected by his single mother, not allowed to participate in sporting activ-

ities the way he did at camp, and showed little if any of the social competence

for which he won awards at camp. Stoch described Zak as ‘‘almost a

different person’’ in these different social contexts.

A number of our cases also emphasized the teacher as a key part of the

context when considering adolescent social competence. For example,

Edwards (2000) observed and interviewed high school teachers exemplary

at including adolescents with LD. One teacher, Lauren, talked about

adapting teaching for a student: ‘‘Mostly, with him, I think it’s social things

that we should be working on . . . he doesn’t work well with people.’’ She

described ‘‘insisting that he cooperate with his lab partner . . . it’s the whole

interaction, teamwork [that he is learning].’’ Another science teacher in

Edwards’ study, Gary, reported in interviews that he used hands-on activ-

ities so students were ‘‘doing’’ rather than listening, because this kind

of teaching engaged adolescents socially as well as cognitively. Edwards

observed Gary creating a safe, supportive learning environment where

students with learning disabilities participated fully in activities within

cooperative groups and in whole-class discussions. Lévesque (1997)

described a classroom teacher who created a social context within which

Matt, already described, could participate. This teacher translated Matt’s

poorly articulated but thoughtful contributions to class discussions for the

rest of the class. In this one class, Matt sat up, listened to discussion, made

comments, and was a full social participant. In every other class that

Lévesque observed, Matt read his science fiction book, ignored the teacher,

ignored his classmates, and felt isolated from the content and the context.

Cases like these suggest that teachers are an important part of the context

within which social competence can develop.
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Our case study research has shown us the necessity of understanding

interest, friendship, and context, including the teacher, as starting points

for developing social interventions for adolescents with LD. Here, we ex-

plore what each of these might contribute to our understanding of such

interventions.

B. Theories and Research on Interest

Interest is a key motivational variable that has significance in understanding

how and why adolescents remain engaged in social relations (Freeman et al.,

2002; Hidi & Harackiewicz, 2000). While interest is well understood

by nonresearchers, its definition has proven elusive to researchers (e.g.,

Gardner, 1998; Prenzel, 1992). However, there is agreement that interest

lies in a confluence between an individual person and an object (Rathunde,

1993, 1998). In addition, there is a value component to interest (e.g.,

Renninger, 1998; Schiefele, 1998). We therefore understand an object of

interest in relation to the person who holds that interest and values that

object. If, for example, I indicate I am interested in classical music, the

interest resides neither in me nor in classical music but in a space between.

As well, my interest in classical music indicates that I value it.

Interest has generally been divided into two areas: situational and individ-

ual (Hidi, 1990). Situational interest relates to an object that appeals to a

wide variety of individuals. For example, a chemical explosion representing

a volcano would be of situational interest to most students in grade 9.

Individual interest refers to a relatively long-lasting attraction between a

person and an object. In this sense, an adolescent might be interested in

horses or video games or family history. Ainley et al. (2002) suggest a third

kind of interest: topic interest. In their view, this interest is distinct from both

individual and situational interest. It refers to the interest elicited among

readers by a word or paragraph presenting a topic.

Interest has at least three functions in relation to the social competence of

adolescents. First, John Dewey, in his seminal work, Interest and Effort in

Education (1913), postulated four types of educative interest: physical, dis-

covery, intellectual, and social. These interests develop as the person de-

velops and encounters different situations. Physical interest is first observed

among babies as they explore their own bodies. As the babies grow, they

become aware of tools around them that they can manipulate to aid in the

discovery of their environment. Although all interest involves a degree of

thinking, intellectual interest is specifically concerned with the quest for

knowledge through asking questions. Young children are particularly in-

quisitive and ask adults about the surroundings. Finally, social interest gains

prominence as children seek to relate to others and understand them better.

By adolescence, social interest is the primary educative interest for most
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individuals. Therefore, social interest must be viewed as an underlying

foundation of all forms of learning in adolescents.

Second, individual interest provides a context for interpersonal relation-

ships (Buhrmester, 1996). When people meet, they tend to converse about

areas of mutual interest. Indeed, there is a tendency for adolescent friend-

ships to develop along lines of mutual interests, such as cheerleading

(Lévesque, 1997). Adolescents who have limited interests, who do not

understand the nature of their interests, or who are unable to convey their

interests are at a disadvantage in negotiating social interactions and in

developing friendships with peers.

Finally, interest is a major component of extracurricular activity selection.

Extracurricular activities, whether in the school or outside, may provide a

means of keeping students engaged in school and of strengthening their

social competence (Freeman, Stoch, et al., 2002). Furthermore, extracurri-

cular activities, all of which tend to be structured around mutual interests—

sports, drama, religious activities, outdoors activities, etc.—have develop-

mental advantages in the social realm (Eccles & Templeton, 2002). One of

the particular social advantages associated with some extracurricular activ-

ities is the growth of leadership abilities. Extracurricular activities are also

associated with the acquiring of appropriate social norms (Eccles & Tem-

pleton, 2002). Without knowledge of their own interests and how to use

them, adolescents are unable to access appropriate extracurricular activities,

a means of maintaining and enhancing their social competence.

Successful social competence interventions for adolescents must start by

recognizing the predominant role social interest plays for adolescents. Next,

such interventions must help adolescents identify and learn to articulate their

interests so they can successfully interact in social situations and develop

mutual friendships with individuals whose company they are most likely to

enjoy. Finally, successful interventions must help adolescents use their rec-

ognized interests to access extracurricular activities that are developmentally

appropriate and socially beneficial.

C. Theories and Research on Social Competence in Youth
without Learning Disabilities

We frequently remind ourselves that youth with LD are youth first, who also

have a disability. But too rarely do we ensure that theory and research on

adolescents in the general population inform our work on adolescents with

LD. In this section, we do just that—turning our attention to what we can

learn from theories and research on social competence in adolescents in the

general population. Much of the literature on adolescents in the general

population has focused on one aspect of social competence—relations with

peers (which, as we saw earlier, is composed primarily of social status and
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friendship). By the early 1990s, researchers had made considerable progress

in understanding the emergence, maintenance, and consequences of social

status of children and adolescents in the general population (Asher & Coie,

1990). By 2000, the same could be said about the social status of children and

adolescents with LD (Vaughn & Elbaum, 1999). However, research on social

status has not proven helpful in developing interventions to enhance adap-

tation to peers of adolescents with or without LD; greater attention is needed

to adolescents’ ability to form and maintain satisfying and supportive dyadic

friendships.

What is friendship? Friendship has both a deep structure and a surface

structure (Hartup & Stevens, 1997). The deep structure refers to its essence

or meaning—friendship is always characterized by reciprocity and mutual-

ity; that is, a symmetrical relationship. Friendship fulfills the need for

enjoyable companionship. The surface structure refers to the nature or

focus of the social exchanges within the reciprocal, companionable relation-

ship. Developmental theorists argue that at every age, there are preoccupy-

ing concerns to which people attend. For example, influenced by changes in

cognition, by puberty, and by sociocultural context, adolescence is charac-

terized by emergent concerns with self-clarification, self-validation, and

obtaining coping assistance (Buhrmester & Prager, 1995; Sullivan, 1953).

These concerns shape the surface structure of friendship—its social ex-

changes; specifically, these concerns can be linked to adolescents’ ‘‘hanging

out,’’ self-disclosing, engaging in supportive problem solving, and seeking

self-defining activities among friends (Buhrmester, 1996). Buhrmester

argues, as we noted earlier, that four interpersonal competencies follow

from these developmental concerns as essential for dyadic friendships

during adolescence. These are: (a) initiating and sustaining conversation,

(b) making plans to spend time together, (c) self-disclosing personal thoughts

and providing emotional support, and (d) working through conflicts.

Since friends are typically preoccupied with similar developmental issues,

friendships provide unique opportunities to wrestle with issues of most

central concern to both individuals. This implies that adolescents need at

least one supportive peer (i.e., dependable, understanding, and accepting)

who is a trustworthy confidant in order to deal with their preoccupying

concerns. There is evidence to support reciprocal relationships between

intimacy in adolescent friendships and both personal adjustment and the

development of interpersonal competence (a measure of the four competen-

cies needed for dyadic friendship described in Buhrmester, 1996). In a study

of 172 10- to 16-year-olds, Buhrmester (1990) averaged self- and reciprocal

friend-reports of intimacy of the friendship and correlated them with

self-and friend-reports of interpersonal competence and self-reports of

adjustment. Correlations, especially for the relationship between intimacy

of reciprocal friendship and interpersonal competence, were higher for 13- to
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16-year-olds than for 10- to 13-year-olds. This study adds to the corpus of

research on adolescents in the general population that has reported for some

time that, during adolescence, having quality friendships is central to

developing social competence.

It is thought, however, that different ‘‘cultures’’ or contexts are manifest in

male and female peer relations (Tannen, 1990). Interactions between female

adolescents place priority on the building of interpersonal connections and

less emphasis on agentic concerns. Adolescent females report more frequent

interactions of an intimate and supportive nature with female friends than

do males with male friends (Maccoby, 1990). On the other hand, interactions

between adolescent males focus more on agentic concerns and less on

communal concerns, and have been described as ‘‘side-by-side’’ interactions,

referring to the focus on doing things together, chiefly sports and competi-

tive games (Wright, 1982). Their supportive discussions often address the

accomplishments of sports teams and individuals, and it may be that such

interactions meet needs for achievement, recognition, and power.

Some data support the notion of different socializing contexts for adoles-

cents according to gender. Buhrmester and Carbery (1992) interviewed 200

12- to 15-year-old adolescents by telephone each evening over a 5-day

period. The adolescents were asked to reconstruct the social events of the

preceding 24 hours. For each interaction lasting longer than 10 minutes, the

interviewer recorded the types of partners present (i.e., same-sex friends,

parents, siblings, etc.) and then asked subjects to rate the extent of self-

disclosure and emotional support that took place using a 7-point scale.

Females reported somewhat more frequent interactions with friends than

males did, and they reported substantially higher levels of self-disclosure and

emotional support than males did in daily interactions. These are not neces-

sarily inherent differences but may reflect youth seeking societal gender

models and following them (Buhrmester, 1996). Thus, while it is important

to consider the role of friendship to interventions in social competence, it is

also critical to honor gender differences in this role.

D. Contextualist Perspective

One of the issues pushing educational researchers to think seriously about

the social competence of adolescents with LD is the widespread adoption

of inclusion. An expectation of inclusive practice is that students with

disabilities will benefit cognitively and socially from opportunities to interact

with their nondisabled peers in regular classrooms. Such an expectation

is bolstered by contextualist perspectives (e.g., Bredo, 1994) and social–

constructivst theories (see Trent et al., 1998) that suggest learning occurs

in classroom communities where peer interactions are the driving force.

Indeed, recommendations for social interventions that emerge from the
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literature on the peer relations of students with LD often include suggestions

for implementing cooperative learning strategies, cross-age tutoring, and

structured group activities (e.g., Farmer et al., 1999; Hamre-Nietupski

et al., 1994).

Bredo (1994) argued that, in a contextualist or situated perspective, know-

ledge is inseparable from the context and activities of which it is a part.

Deficits lie not within the individual, but in the intersection of the individual

and the affordances of the context. This is why an adolescent with LD, like

Zak, can look like a different person in different social contexts (Stoch,

2000). Learning is mediated by the immediate situation and the actions

of the learner have implications for the situation. This perspective seems

particularly relevant when one considers the learning of social competence

with peers in highly social contexts like high schools, where ‘‘interpretation

and meaning vary with the context’’ (Bredo, 1994, p. 32).

In making their case for complementing existing paradigms with context-

ual perspectives, Trent et al. (1998) argued that four implications, which

follow from Vygotsky’s sociocultural theory (1978), can enhance interven-

tions for students with mild disabilities. First, social competence is best

constructed in meaningful, purposeful contexts. Second, such students

need to have the meta-level strategies that are valued in schools (by fellow

students as well as adults) made explicit (O’Connor, 1996), including

the social cognition that others seem to develop effortlessly. Third, in these

social interactions, peers and teachers must gradually transfer the regulation

of cognition and actions to the learners. Fourth, learning and development

unfold in everyday activities within communities that hold shared

understanding. In adopting contextualist perspectives, research and practice

would be forced to acknowledge individual developmental processes,

the role of teachers and peers in the development of social competence,

and a broader sense of what it means to be different and to be socially

competent.

It is likely that current views of the benefits of contextualist approaches

are somewhat naive. O’Connor (1996) argued that we cannot assume that

discussion or collaboration among peers is an ‘‘unproblematic pathway to

higher order thinking practices’’ (p. 496); to that, we would add that such

discussion and collaboration are not likely to be an unproblematic route to

greater social competence. Indeed, our own case studies suggest that the

views of adolescents with LD are not always valued by their peers, and that

adults will have to be quite insightful in identifying and using the affor-

dances of meaningful social contexts as interventions. O’Connor reminds us

that adults do not expect their own social or task-related interactions ‘‘to be

free of hidden agendas and the sequelae of past interpersonal experiences’’

(p. 507). Contextualist approaches emphasize teachers and students making

thinking explicit in social interactions and in collaborative activities with
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peers. However, adolescents with LD who are not accepted by their peers or

who lack the experience of security (and other aspects of development

enhanced in close friendships) may face obstacles in participating fully in

these contexts unless activities are mindfully orchestrated by adults.

The research on social competence of adolescents with LD is mixed and

suggests that many of them lack peer acceptance. However, it also suggests

that many have friendships (e.g., Lévesque, 1997; Vaughn et al., 1993), even

if some of these friendships are found to be impoverished or atypical (e.g.,

Wiener & Sunohara, 1998). Studying these friendships, in contexts where

they are found and in contexts where they are facilitated, may provide

information about how to tap the strengths of adolescents with LD and

about the affordances in these contexts. This is especially important in a

contextualist approach that aims to use strengths and contextual affordances

as foundations for intervention (Trent et al., 1998).

Some recent research on self-worth of youth with LD suggests that same-

age friends may not provide the only source of self-affirmation (Vaughn &

Elbaum, 1999). Other sources of support may be parents, siblings, other

adults, and teachers. Inasmuch as the classroom context is shaped by the

teacher who sets the conditions under which peer relations take place,

awareness of the characteristics and actions of teachers who foster friend-

ships between adolescents with LD and their nondisabled peers may also

further research on peer relations and social competence. Teachers define

what peer treatment is acceptable, and they often form the groups that

sit together and learn together during class. In this sense then, teachers

contribute to a zone of proximal development for peer relations and social

competence in the classroom.

Recently, researchers in LD and social competence, including Tanis Bryan

(1991) and Sharon Vaughn (Vaughn & Sinagub, 1998), have called for a

move from interactionist to contextualist approaches to social intervention.

The contexts in which adolescents use, develop, and even lack social compe-

tence are diverse and complex. Responding to this call for a new approach

by researchers and practitioners is bound to be challenging; however, the

limitations apparent in a review of the extant research on social interventions

suggest that such a change in perspective is critical.

V. IMPLICATIONS FOR PRACTICE AND RESEARCH
ON SOCIAL COMPETENCE INTERVENTIONS

A. Implications for Practice

In reviewing the social competence of adolescents with LD, interventions

that target this population, and related research with other adolescents, we
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have derived five principles that need to be remembered in developing any

future social interventions for youth with LD.

1. Principle One

The interests, needs, and strengths of the particular adolescents must be

paramount in designing interventions for adolescents with LD. Interests are

cornerstones of satisfying friendships, they provide entrée into desirable

extracurricular activities where adolescents can practice their social skills,

and they allow young people to grow into more fully developed social

beings. In addition, unless adolescents see the meaningfulness of an inter-

vention, that is, are interested in it, they will not put forth sufficient effort for

the intervention to succeed.

Understanding interests, to ensure meaningfulness, is helped by under-

standing individual needs and strengths. Not all youth with LD have social

deficits and those who have needs in this area vary in their social relations,

social cognition, and social skills. Failure to recognize the unique character-

istics of adolescents with LD will result in interventions that have less than

desirable results. Even should they participate fully, if the intervention does

not target their needs and build on their strengths, these students are not

likely to improve in social competence.

2. Principle Two

Building friendships must be a fundamental component of any social interven-

tion. Friendships are an essential part of adolescents’ social lives. They

provide a critical source of support as adolescents seek their own identities

and act as a buffer against negative life experiences. However, developing

friendships can be a complex process for which LD adolescents’ social

competencies are inadequate. Therefore, strategies for beginning and main-

taining friendships must be a part of social interventions for adolescents with

LD.

3. Principle Three

Be constantly aware of contextual issues surrounding social interventions.

There are two types of contexts that need to be considered. First, there is

the context in which the instruction is being delivered. Interventions that

might prove successful in the middle school context (Elliott et al., 2001)

might well not be possible in the secondary school, where heavy curricular

demands and a rotating group of teachers for any one student make certain

interventions unfeasible. Furthermore, schools are now more inclusive of a

range of students, and inclusion may influence the possibility of targeting

social competence interventions to any one population.

The second context refers to the places where the social competence will be

used. Recognizing that the competence required in one setting may not

438 Hutchinson et al.



match that required in another setting and that students learn the context

while learning the competence means that an array of meaningful contexts

must be included in any intervention.

4. Principle Four

The role of the teacher must be addressed in the social intervention. Teachers

provide an essential resource for adolescents with LD. They can promote

successful social inclusion, or they can unknowingly institute practices that

isolate and stigmatize exceptional students. Therefore, all teachers who work

with a student must be aware of the intervention—not necessarily directly

involved in teaching the intervention—involved as knowledgeable facilita-

tors who provide a coordinated effort to effect change.

5. Principle Five

Interventions must target discrete social skills, the integration of such social

skills, and the social cognition of when to use the skills. It is not enough, as the

ASSET program has done, to help students perform isolated skills or, as we

have done in Pathways, to ignore such skills in favor of holistic approaches

to social competence. Interventions must combine both with teaching about

the understanding of how and when they should be used.

By following these five principles, we feel that better social interventions

that truly benefit those adolescents with LD who need them can be

developed. However, the success of these principles can only be verified by

systematic research by multiple independent researchers.

B. Implications for Research

We recognize the difficulties in researching the success of social interventions

designed for adolescents with LD. The true measure of their success will only

come through the increased ability of the students to interact in multiple

contexts, both inside and outside of school. The opportunity to access these

multiple contexts is beyond the scope of most researchers. Therefore, rather

than making the familiar plea for more longitudinal studies to discover the

true effects of the interventions, we offer four practical, less costly sugges-

tions that should be implemented in this field.

1. Suggestion One

Analyze social intervention effects separately by gender. Perhaps because of

the low number of participants involved in most interventions for adoles-

cents with LD, the practice of describing results by gender is less common

than might be expected. Because females and males experience quite differ-

ent social contexts in adolescence, it would seem that an intervention might

be successful for one gender but not successful for the other.
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2. Suggestion Two

Include tracking indicators to monitor program effectiveness. If a social inter-

vention has been successful, changes should be observed in related student

behaviors. For example, adolescents who are more socially competent

should have fewer referrals to the office for misbehaving. Similarly, if they

have friends at school, they are more likely to attend regularly. If these youth

have successful social relations, they have a greater chance of school success,

as measured by graduation and course completion. Tracking school records

thus offers an inexpensive proxy measure of social competence to supple-

ment the usual measures.

3. Suggestion Three

Use multiple methods of gathering data about social competence. In addition

to tracking mechanisms, three types of information are relatively easy to

obtain: self-reportpencil-and-papermeasures, role-playscenarios,andteacher

ratings. Pencil-and-paper measures can tap social cognition and report on

social relations, but may not indicate how adolescents use social skills in real-

life situations. Role-plays approximate, but do not match, the variety of

contexts adolescents encounter that demand social relations, social cognition,

and social skills, perhaps in combination. Teacher ratings, based on observa-

tions of students, may be useful for all aspects of social competence, but can

be influenced by reputational bias. Using multiple methods compensates for

the weaknesses of individual methods while combining their benefits.

4. Suggestion Four

Employ qualitative research techniques more extensively. Case studies

focusing on single adolescents or on collectives of adolescents with LD

provide information for designing more tailored interventions that honor

individual differences in social competence and in context. A population of

such cases would build a greater understanding of the relationships among

social needs, strengths, contexts, and successful intervention elements. When

combined with traditional quantitative research findings, qualitative studies

will give us a stronger sense of what does and does not work in meaningful

social contexts.

Collectively, use of these suggestions would move the field forward and

allow us to understand the complex effects social interventions might have

for adolescents with LD.

VI. SUMMARY AND CONCLUSION

In summary, we have briefly characterized research on social competence

and LD with the focus on interventions and issues. Three components of
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social competence are emphasized: relations with peers (social status and

friendship), social cognition, and social skills. Inconsistent findings in the

research describing the social status of adolescents with LD demonstrate

that some adolescents with LD are ascribed low social status by their peers

and a smaller number are as well accepted as their best-liked nondisabled

peers. On the other hand, most of the few studies on friendship quality

suggest low quality characterizes friendships of LD adolescents. Similarly,

most studies of social cognition and social skills (particularly conversational

skills) show adolescents with LD perform lower than their nondisabled

peers. There are few validated interventions that researchers can recommend

to practitioners to enhance social competence. A number of principles

related to social competence interventions emerged from our review of

literature. These principles focus on interest, friendship, a contextualist

perspective (with emphasis on the role of the teacher), and the need for

social cognition about when to employ aspects of social competence. Re-

searchers would benefit from remaining mindful of the role of gender, school

indicators, multiple data sources, and qualitative research in the develop-

ment and validation of interventions to enhance the social competence of

adolescents with LD.
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Germany: Institut für die Pädagogik der Naturwissenschaften an der Universität

Kiel.

Renninger, K. A. (1998). What are the roles of individual interest, task difficulty, and

gender in student comprehension? In L. Hoffmann, A. Krapp, K. A. Renninger,

& J. Baumert (eds.), Interest and learning (pp. 228–238). Kiel, Germany: Institut
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CHAPTER 13

The Science of Schooling for
Students with Learning
Disabilities:
Recommendations for Service
Delivery Linking Practice
with Research

Jean B. Crockett
Virginia Polytechnic Institute and State University

Almost all of us have gone to school. Most of us have gone to public

schools. This seems to qualify us in our minds as experts on public

education. We all seem to have an opinion on how children should

be taught, how schools should be run, and how teaching should be

improved. There is nothing more public than public education. At

the same time, there sometimes seems nothing so hidden as the

science of schooling, the field of educational research. (Forness,

2002, p. v)

‘‘The science of schooling’’ means the work of educational research, with

its unglamorous and incremental contributions to our knowledge of how

children learn best. In his work as both a scholar and a school administrator,

Steven Forness (2002) promoted service delivery linking instructional
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practices with the results of empirical research in the field of special educa-

tion. Research has told us much, he said, about the power of direct skill

instruction in teaching children to read and about the critical influences of

family and home environment on educational success. Regrettably, research

has also demonstrated the likelihood that children with disabilities will

experience less success in school, even when provided with strong support,

than children without such individual differences.

As Forness (2002) suggested, we would all like to believe that the opposite

is true. It really is more exciting and inspirational to imagine ‘‘that we can

just ignore individual differences, treat all children the same, and thus make

disabilities disappear. These beliefs all make for better stories and thus are

more likely to be what we see or hear from the media’’ (p. v). But educators

entrusted with the responsibility of teaching students with learning disabil-

ities (LD) cannot afford to confuse popular appeal with the science of

schooling. Science may not be the only means to understanding educational

phenomena, but its rational and logical approach is ‘‘the best trick we know

so far for solving our most pressing problems’’ (Sasso, 2001, p. 190).

Vaughn and Dammann (2001) defined science as ‘‘an approach to the

development of a consistent, documented system of knowledge based on

rigorous, systematic, objective observations that lead to hypotheses or the-

ories that are then tested and refined in an iterative process.’’ (p. 22) In

discussing the meaning of science and empirical rigor in the social sciences

(see Crockett, 2001b), they pointed out why special education, more than

other areas of education, needs to proceed by relying on science for its

usefulness in improving educational practice.

Whereas typically achieving students can make up for lost time,

learn well independently, and make up for mistakes made by edu-

cators, special education students cannot. The influence of research

and evidence on decision-making has even greater value for those

students with disabilities who most require precision in their instruc-

tional and behavioral plans. These are the students who can least

afford to recover from practices that ignore research findings.

(Vaughn & Dammann, 2001, p. 27)

Success, for these students, depends on sound decisions about instructional

interventions by educators and parents and the availability of evidence to

support those decisions.

Students with LD, in particular, are characterized by extreme individual

differences that often pose significant academic and social challenges. Suc-

cessful schooling for them relies on a distribution of labor, with school-based

practitioners utilizing research knowledge and researchers capturing,

refining, and documenting the dynamic craft of instruction. In this way,
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‘‘science does not belong to the researchers, nor does practice belong

to the teachers’’ (Vaughn & Dammann, 2001, p. 27). Instead, both kinds

of work influence service delivery decisions. The science of observing

teaching and learning as they occur simultaneously in complex classroom

contexts for students with LD ‘‘actually returns special education to

its roots—understanding individual differences and the support students

with disabilities need to accelerate their learning.’’ (Schiller & Malouf,

2000, p. 258)

The exploration of the science of schooling in this discussion draws on this

tradition and attends to the importance of delivering high-quality instruc-

tion to students with LD in schools challenged by reforms and political

accountability. This chapter examines current realities and legal parameters

of service delivery and views the knowledge base supporting effective prac-

tices for students with LD through contemporary syntheses of special

education research. Environmental factors in elementary and secondary

schools are also explored to see if these students are receiving the interven-

tions they need and if their teachers are getting the support they require to be

successful as a result of efforts to redesign instructional delivery. In conclu-

sion, recommendations are made to assist educational decision-makers in

enhancing service delivery for students with LD by linking school practice

with educational research.

I. SCIENCE AND SCHOOLING FOR STUDENTS
WITH LD

The field of special education is probably known more for its social policies

addressing the equitable education of students with disabilities than for its

scholarship supporting their effective instruction. To the general public,

special education is often considered to be synonymous with the term

inclusion, an educational strategy that emphasizes educating students with

disabilities in general education classrooms. Although the democratic nature

of social inclusion captures the public spirit, instructional intervention is the

centerpiece of special education research. Williams (2000) remarked that ‘‘in

many situations special education students need a distinctive approach to

instruction, involving a slower pace, a more elaborated sequence of steps,

extensive practice, and clear feedback. . . . In special education, we look for

matches between students and interventions’’ (p. viii). Kauffman (1999)

described this work as special education’s historic mission, ‘‘seeking reliable,

common knowledge about how best to teach students with disabilities—

researching and applying instruction that is intensive, urgent, relentless, goal

directed according to individual need, and delivered in the setting where it is

most effective’’ (p. 253).
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Over time, special education research has contributed to the knowledge

base that underlies good teaching and has demonstrated that its application

by skillful teachers results in student learning. As a result, the maturing field

of special education has established its professional jurisdiction, making it

possible for others to ‘‘identify the group with the work around which it is

organized’’ (Yinger & Nolen, 2003, p. 389), in this case, the work of enhan-

cing the academic learning and social growth of children and youth with

disabilities. According to Gersten et al. (2000), special and general educators

are eager for guidance in using feasible and sustainable practices and parents

‘‘crave instruction that yields documented outcomes for students’’ (p. 453).

As policymakers continue to raise standards for student achievement, parent

advocacy organizations can be expected to grow stronger in demanding

better services and in holding the field of special education more accountable

for its use of effective practices (Greenwood, 2001). These contemporary

forces from within and without the field of education increase the urgency

for teachers to use research-based interventions for students with LD and for

administrators to develop a better understanding of how to implement those

interventions within local schools.

The fortunes of service delivery for students with LD are bound to the

total educational enterprise as it wrestles with policies that some suggest

confuse ‘‘the focus on each child needing special education with the aphor-

ism of educating all children, associated with school reform’’ (Kaufman &

Lewis, 1999, p. 224). Several premises characterize current reforms: stand-

ards will be set at a high level and these high standards will apply to all

students. According to Kaufman and Lewis, realizing these reforms creates a

tension between bottom-up professionalism and top-down accountability

and students with disabilities are caught in the middle. Their individualized

programs rely on bottom-up decision making to address the unique educa-

tional needs resulting from their disability while top-down federal legislation

emphasizes their participation and progress in the general education curricu-

lum and in state and national assessments designed for all students. Al-

though the reform agenda is assumed to apply to all students, those who

receive special education are often overlooked and ‘‘the particular problems

of students who can learn the general education curriculum only with

extreme difficulty, if at all, are not routinely taken into account’’ (Kauffman,

2002, p. xi).

A. Current Realities of Service Delivery

Today’s public expects educators to achieve basic literacy for all youth and

to do so in ways that no child will be ‘‘left behind.’’ Reading is regarded as

the new civil right (U.S. Department of Education, 2002a) and the No Child

Left Behind Act of 2001 (NCLB) requires each state to hold its public
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schools accountable for making yearly progress toward the goal of ‘‘closing

the achievement gap and ensuring that every child is proficient in math and

reading by the school year 2013–14’’ (p. 3). If most students with disabilities

and students in other traditionally low-performing subgroups in grades 3

through 8 fail to make adequate progress toward reaching 100% proficiency

in reading and mathematics, their schools could face remedial actions. For

example, teachers and administrators could face job reassignments; school

systems could also be required to provide free tutoring programs and to

provide parents with vouchers to send their children to private schools.

Schools that continue to fail could face the loss of accreditation and possible

closure. Although goal setting and monitoring of achievement are familiar

practices to special educators, public policies are outpacing research

about the effects of high-stakes testing on the achievement of students with

disabilities and changing the landscape of their instructional delivery

(Crockett, 2001a; Shriner, 2000).

Special education enrollments have risen simultaneously with the in-

creased demands of standards-based reforms. The number of students with

disabilities receiving special education, ages 6 through 21, grew by 30% from

4.3 million in 1990–1991 to 5.6 million in 1999–2000. Students with LD

make up the majority of this school-age population and, although minorities

are not largely overrepresented in this group, the percentage of students with

LD varies by age. Students with LD comprise approximately 40% of special

education students in elementary schools and 62% of special education

students at the secondary level. Close to one-half of the 2.8 million students

with LD across age and grade levels are assigned to regular classes for at

least 80% of their instructional time. Secondary schools have experienced the

largest growth in the number of students with LD and the performance of

these students in the general education curriculum frequently calls for a

special instructional response. For example, in 1998–1999, only 63.3% of

students with LD graduated with a standard diploma and 27.1% dropped

out before completing high school (U.S. Department of Education, 2001).

Dropout factors most frequently mentioned as ‘‘pushing’’ students with

LD out of school include grade retention, low academic achievement, and

perceptions that school personnel are uncaring and indifferent to their

success (Scanlon & Mellard, 2002).

B. Appropriate Education is the Legal Standard for Students
with LD

The legal principles that guide the education of students with LD actually

encourage educators to be attentive rather than indifferent to students’

achievement and personal learning needs. The Individuals with Disabilities

Education Act (IDEA) ensures that any student with a disability who needs
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special education is provided with a free appropriate public education

(FAPE) in the least restrictive environment (LRE) and is taught by trained

teachers who use effective practices. Special education is clearly defined in

law as ‘‘specially designed instruction, at no cost to parents, to meet the

unique needs of a child with a disability including instruction conducted in

the classroom, in the home, in hospitals and institutions, and in other

settings’’ (IDEA, § 1401(25)(A) ). FAPE is the centerpiece of the IDEA

and it is assured through the provision of an individualized education

program (IEP). To be appropriate, an IEP must be: (a) individualized to a

student’s unique educational needs, (b) reasonably calculated to allow

for educational benefit, and (c) procedurally correct in its development

(Bateman & Linden, 1998).

In providing students with FAPE, Bateman and Linden (1998) empha-

sized that the IDEA requires school personnel to follow a proper sequence:

(a) first finding a student eligible to receive special education, (b) developing

the student’s IEP, and (c) only then determining the instructional placement

that, for this student, constitutes the LRE. The LRE requirements of the

IDEA set out the factors to consider in educating students with and without

disabilities together to the maximum extent appropriate. The law presumes

that the least restrictive appropriate placement for any student is the regular

class. However, this presumption can be rebutted if decision-making teams

find a mismatched relationship between a student’s learning needs and the

ecological elements affecting his or her appropriate instruction in the regular

setting. For this reason, school systems are legally required to make a full

continuum of alternative learning environments available that range from

regular classes, special classes, separate schools, residential facilities, and

hospitals to home settings.

The IDEA Amendments of 1997 grafted the school reform agenda to each

student’s IEP with stipulations addressing access to the general education

curriculum. The term ‘‘specially designed instruction’’ was explicitly defined

in the law as appropriately adapting the content, methodology, or delivery

of instruction to eligible students for two reasons: (1) to address the unique

needs of the student that result from the disability and (2) to ensure access to

the general curriculum so that he or she can meet the local educational

standards that apply to all children. The sequence of these requirements is

important to follow because the secondary imperative, to ensure access to

the general curriculum, depends upon the primary directive—to address the

disability-related needs of the child. In other words, the best hope for schools

in meeting state standards and national goals adequately rests with their

vigilance in meeting the needs of students with disabilities appropriately.

With regard to service delivery for students with LD, it is important to

note that participation in the general curriculum does not mean the same

thing as inclusion in regular classes. Sharp and Patasky (2002) emphasized
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the distinction that ‘‘inclusion in a regular classroom concerns the setting

where a student with a disability is educated. . . . Participation in the general

curriculum concerns what a student learns’’ (p. 3). The law expects that

students for whom the LRE is not the regular classroom will be taught the

general curriculum to the maximum extent appropriate to their learning

wherever they receive instruction.

C. Coming to Consensus about Learning Disabilities

Controversies surrounding the identification of students with LD and the

provision of service systems to address their learning are perennial, perhaps

because these issues are of fundamental concern to shareholders. Antici-

pated changes in public policies prompted more than 200 researchers,

practitioners, policymakers, and parents of students with LD to attend the

Learning Disabilities Summit in August 2001. Their task was to review

research on major issues in the field and to find common ground on which

to build improved programs. Following the Summit, the Learning Disabil-

ities Roundtable, coordinated by the National Center for Learning

Disabilities (NCLD), developed statements of consensus representing the

views of member organizations of the National Joint Committee on Learn-

ing Disabilities (NJCLD). These statements outlined what should be valued

and what should be promoted with regard to the nature of learning

disabilities, the identification process, eligibility criteria, intervention, and

professional development (U.S. Department of Education, 2002b).

According to consensus, the concept of specific learning disabilities is valid,

supported by converging evidence that such disabilities are neurologically

based and intrinsic to individuals who show intra-individual skills and abil-

ities. Learning disabilities are not due primarily to other disabling conditions

and they are evident across the ethnic and economic spectrum, persisting at

varying levels of intensity throughout a person’s lifespan. The identification

process should be student-centered and comprehensive, using efficient

problem-solving approaches. Decisions about eligibility for services are to

be made by an interdisciplinary team in a timely manner and based on infor-

mation collected from the comprehensive evaluation using multiple methods

and relevant sources of data. Eligibility decisions, however, should not rely on

ability–achievement discrepancy formulas because there is no evidence that

this approach can be applied in ways that are consistent and educationally

reliable and valid. The responsibility for delivering high-quality instruction,

research-based interventions, and prompt identification of individuals at risk

belongs to general educators collaborating with special education and related

services personnel (U.S. Department of Education, 2002b).

Statements of consensus regarding interventions and professional devel-

opment centered on the premise that ‘‘regular and special education must be
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coordinated as part of a coherent system which is held accountable for

the educational outcomes of students with SLD’’ (U.S. Department of

Education, 2002b, p. 30). Interventions should be scientifically based, with

the prelude to any intervention being high-quality instruction provided in

the general education classroom where most of these students begin their

schooling. Educators should have information about these practices because

students with LD require intensive, explicit, and frequently monitored

instruction to achieve academic success. Students with LD require a con-

tinuum of intervention options offered through regular and special educa-

tion across all grade levels. Regardless of setting, interventions must be

timely and specifically matched to the student’s learning and behavioral

needs and they are most effective when they are employed consistently,

faithfully, and with a sufficient level of intensity and duration. The consen-

sus statements also addressed changes in professional development to in-

crease ‘‘the staff and school capacity’’ (p. 30) to participate in comprehensive

evaluations, team problem-solving, the delivery of effective interventions,

and collaboration among regular and special education personnel (U.S.

Department of Education, 2002b).

D. Dilemmas of Service Delivery for Students with LD

The statements of consensus that emerged from the Learning Disabilities

Roundtable helped to clarify important issues of identification and program-

ming. They also raised questions about the primary role of special education

in this coherent system. Many strategies promoted in the statements are

foreign to the general education culture and expectations were clear that

special education personnel would need to provide consultative assistance to

their colleagues as they selected and implemented unfamiliar approaches.

However, this assistance poses a potential dilemma for service delivery. If

special education devolves into a generic support program, it runs the risk of

offering more the illusion than the reality of help to students with specific

learning issues that cannot be addressed in the regular classroom (see Ellis in

Casareno, 2002).

A shortage of qualified personnel also threatens the quality of special

education service delivery. More than 12,000 special education teaching

positions were left vacant or filled by substitutes in 1999–2000, and 8% of

the special educators who were employed were not fully certified for their

roles. Administrators cited shortages of qualified applicants and insufficient

salary and benefits as the greatest barriers to filling these positions (U.S.

Department of Education, 2001). Once they were hired, some special educa-

tors attributed their inability to teach students effectively to reasons such as

(a) role ambiguity and competing responsibilities, (b) overwhelming paper-

work, (c) high caseloads and lack of time for individualized instruction,
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and (d) insufficient administrative support. As a result of frustrations, many

special educators leave their positions for general education assignments or

leave teaching completely (CEC, 2000).

The availability and preparation of general educators for their roles, both

in teaching and in administrating schools, provides another challenge.

Most general educators teaching for six or fewer years have no preparation

in adapting instruction for special education students (Study of Personnel

Needs in Special Education, 2001). Most school administrators have

limited knowledge about the educational needs of students with disabilities

(Crockett, 2002) and, in addition, there is a greater demand for special

education administrators than can be met by the current supply (Lashley

& Boscardin, 2002).

These shortages of qualified personnel pose serious threats to service

delivery at a time when some parents of students with LD have given up

on unresponsive schools, removing their children from public programming

at increasing rates and attributing learning gains to instructional methods

used in private schools (Bhat et al., 2000). The policy context surrounding

the education of students with LD in the United States is expected to reflect

the preference of the No Child Left Behind Act for parental choice. For

special education, this could mean contention about federally funded

vouchers and school choice programs for students with disabilities

(Goldstein, 2002). Despite perennial controversies over service provision,

however, the field of LD has steadily followed its mission of determining

which instructional interventions yield the most positive outcomes. In other

words, special education’s continuing attention to the science of schooling

has quietly proceeded, hidden in the shadow of more public concerns.

II. IDENTIFYING EFFECTIVE INSTRUCTION FOR
STUDENTS WITH LD

As pressures have risen to provide visible results for students with LD, so

have opportunities to turn to practices with a record of success, particularly

in the area of reading. For over three decades, special education researchers

have tested multiple academic and social interventions to see ‘‘what works’’

best for students in particular circumstances. A knowledge base is emerging

from the results of well-conducted syntheses of this research supporting the

use of important instructional components that are predictive of positive

outcomes for a range of students with LD (Swanson, 2000b). Several of these

syntheses are discussed in this section.

According to Vaughn and Dammann (2001), a systematic body of know-

ledge provides a stronger foundation for a theory of education than do

alternatives to science, such as superstition, folklore, and craft. Educational

13. The Science of Schooling LD Students 457



practices have long been influenced by myths of wisdom and local lore about

schooling but neither of these approaches can support widely defensible

propositions about how students with LD should be taught. Education has

developed over time primarily through the use of craft—‘‘a goal-oriented

body of knowledge developed through trial and error’’ (p. 24)—rather than

science. If protected against myth and folklore, craft can contribute useful

techniques that lead to acceptable results. But education as a craft sets no

standards for assuring that others can replicate strategies and outcomes. In

contrast, education as a science sets its sights on developing and distributing

information about teaching and learning so that others might challenge the

evidence or promote the results.

A. The Convergence of Evidence across Studies

The mission of scientific research in special education is to evaluate the

worth of interventions to those who receive them so that practical decisions

can be made about which interventions best serve which kinds of learners

(Mostert & Kavale, 2001). Analytical narrative syntheses provide useful

information by discussing and comparing individual studies in detail so

that evidence in the form of patterns and consistencies from data sources

can converge across studies. Techniques of meta-analysis synthesize evidence

from quantitative research studies, measuring the main effects of interven-

tions across multiple trials and providing ‘‘usable knowledge that represents

hard quantitative evidence about efficacy and efficiency’’ (p. 61). According

to Rumrill and Cook (2001), ‘‘meta-analyses can provide an indepth descrip-

tion of research findings and can also serve an explanatory function, because

findings observed across numerous related investigations bring with them a

deeper level of understanding that may explain the interrelationships of

variables’’ (p. 155).

In conducting a meta-analysis, researchers derive a numerical indicator of

the relative effectiveness of the strategy, or intervention, averaged across all

studies. This indicator is called the effect size (ES). The ES is a standard

score that reflects the mean of one group/condition in relation to another.

ESs are expressed as a positive or negative decimal number. A positive ES

indicates that the group receiving the intervention performed better than the

control groups or comparison condition and a negative ES indicates

the opposite. Larger numbers, either positive or negative, indicate greater

differences between groups. For example, an intervention that produces an

ES of 1.00 indicates that the group receiving the intervention outperformed

the others by one standard deviation (Rumrill & Cook, 2001). Concepts of

statistical power have also been used to suggest that ESs may be classified as

small (0.20), medium (0.50), or large (0.80) (Cohen, 1988). Not only does this

approach provide a numerical indicator that represents the strength of a
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particular intervention, ESs can be compared across different approaches

used in special education indicating that some interventions have more

power than others (Forness et al., 1997).

The results of meta-analyses have become increasingly accessible to

decision-makers; however, the quality of the results depends on the use of

rigorous procedures (Mostert, 1996, 2001). Those who synthesize special

education research must proceed with great care as they confront the chal-

lenges posed by the variety of populations, methods, and outcomes in the

studies they review. According to Gersten et al. (2000), one of the greatest

concerns to researchers who conduct meta-analyses, or any other form of

research synthesis, is that the results will be taken as being the final word; but

‘‘this is virtually never the case’’ (p. x), as science builds on earlier work in an

ongoing struggle to discern valid trends. Forness et al. (1997) remarked that

any synthesis or meta-analysis should come with the label: ‘‘Caution: Stu-

dents Are All Different’’ (p. 8). Mean ESs only provide an estimate of an

intervention’s relative power. There can be considerable variation in the

outcomes for different kinds of students within each meta-analysis. With

these caveats in mind, conclusions can be drawn across a body of studies

indicating practices that are relatively established as effective and practices

that require further research. Educators can then combine these data with

their own knowledge of practice to make more rational decisions.

Kavale and Forness (2000) provided numerous examples of meta-analyses

relevant to students with LD. Some of these syntheses address settings

for instruction, others address the instruction that goes on within those

settings. The importance of evaluating for which students and under what

circumstances approaches are effective becomes apparent within the larger

discussion of where teaching takes place.

B. Knowledge about the Settings for Instruction

The knowledge base supporting the effectiveness of including students with

LD in regular classes for instruction is weak and inconclusive. There are few

studies empirically documenting outcomes for students with LD in different

instructional settings and those that exist fail to present conclusive evidence

for preferred service delivery (Crockett & Kauffman, 1998). Hallahan et al.

(1996) suggested that efficacy research based on instructional settings has

done little but demonstrate how difficult it can be to do this type of research.

Some studies did not use multiple variables or investigate multiple outcomes

for students in their designs. Students and teachers were not randomly

assigned, and control groups were established on the assumption that differ-

ent schools were more alike than not because of their demographic similar-

ities rather than their contextual differences. Some outcome studies have

been compromised by the means with which they measured students’ gains.
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Numerous studies, from the past to the present, have attempted to com-

pare whether regular class placement for instruction yielded better

academic achievement, social adjustment, or classroom behavior than

resource rooms or self-contained classes. In short, they might have been

measuring the outcomes for students who were socially and academically

stronger from the beginning with lower performing students in specialized

settings. They might also have been misconstruing placement itself as an

instructional treatment (Kavale & Forness, 2000).

Data have been equivocal on the worth of inclusive programming

and placements for a variety of reasons (Crockett & Kauffman, 1999).

Frequently, these reasons have to do with what is actually being measured

in various studies: Is increased inclusion being measured or increased stu-

dent performance? Are positive perceptions being measured or positive

results? For which students are the results positive, and under what condi-

tions were the results obtained? In reviewing studies of inclusive practices,

decision makers are advised to ask the following questions:

1. Who is being studied? Results vary by disability classification as well as by

individuals. This variability among groups and individuals demands that

detailed information be provided in studies about the abilities of the

students and the contextual conditions of the differing instructional

placements.

2. What is being studied? Results vary with the focus of the study, whether

findings address social outcomes, academic outcomes, or both. Results

also vary with the interventions employed and the measures used to assess

improved performance. Objective measures are preferable to more sub-

jective assessments such as teachers’ grades or students’ feelings.

3. Where is inclusion being studied? The instructional context makes a

difference in the outcomes of research on inclusion. Educational pro-

gramming differs by district, by school, by level of schooling, and so the

application of studies across sites and grade levels should be approached

with caution. There is little commonality among both students and

classroom ecologies at the preschool, elementary, middle, and high school

levels.

4. How is inclusion being studied? Conditions under which a study is imple-

mented also make a difference. Many studies of instructional inclusion

have been conducted under optimal conditions with the support of fed-

eral grants and the guidance of university faculty. The exigencies of

crowded classes, insufficient funding, and understaffing rarely play a

role in the research literature.

In the past decade, syntheses were conducted across several placement

studies that had been carefully designed to evaluate inclusive building-level
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models. These elementary schools were restructured with university or grant

support so that students with LD received their instruction in regular classes.

Manset and Semmel (1997) compared outcomes across eight of these models

that included schoolwide interventions requiring specialized instructional

programming in regular classes rather than merely suggesting changes in

practice. They reviewed in detail the program characteristics and quantified

outcomes in reading and mathematics for students with mild disabilities, low

achievers, and average achievers, in studies published between 1984 and

1994. Common elements across models included elementary classrooms

redesigned to more closely resemble special education settings with low

student–teacher ratios, intensive basic skills instruction, close monitoring

of performance, and opportunities for one-on-one instruction. These model

classrooms were redesigned to discourage pull-out instruction, although

some students with mild disabilities who were included for instruction

during the full school day were often ‘‘pulled-aside’’ (p. 164) to receive

additional attention.

Special education students in these schools were expected to achieve

better academic outcomes than in traditional pull-out programs because

extraordinary resources supported these inclusive efforts. However, only

two studies yielded positive findings in reading and only two out of five

researchers whose models derived outcomes for mathematics reported a

statistically significant impact for their approach. Collectively, conclusions

could not be drawn from this narrative synthesis about the superiority of

inclusive over pull-out programming. Instruction in inclusive placements

was consistently positive for normally achieving students and effective for

some students with mild disabilities and low achievers but not for all.

Manset and Semmel (1997) pointed out that consultation services did not

make a significant impact in these models. ‘‘This suggests that returning

students with mild disabilities to the mainstream and providing general

education teachers with only additional training or consulting may not be

sufficient’’ (p. 175).

Zigmond et al. (1995) also compared restructured elementary schools,

compiling students’ reading gains from three collaborative models of service

delivery for students with LD that developed a common database in an

effort to enhance information beyond the scope of individual studies. Each

was a university initiative that sought to alter learning environments by

increasing the capacity of teachers to accommodate learning activities for a

wider range of students’ needs. In each model, academic achievement was

the measure of effectiveness. Because the achievement level of students with

LD is typically well below that of average achievers, analysis focused on the

size of the reading gains they registered. In order to maintain or reduce the

gap, gains needed to match or exceed grade-level peers. Results indicated

that after one year of fully integrated educational programs and services,
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only 37% of the students in these programs made average gains and 63% did

not. Even more discouraging was that 40% of the LD sample made gains

that were less than half the size of the grade-level averages. According to

Zigmond et al. (1995), ‘‘findings from these three studies suggest that general

education settings produce achievement outcomes for students with learning

disabilities that are neither desirable nor acceptable’’ (p. 539).

Vaughn et al. (2001) argued that the social dimensions of placement

should also be considered because the social problems of many students

with LD have consequences for their successful instruction in inclusive

settings. In this regard, Elbaum (2002) suggested that placement studies

relying on group-comparisons overshadow the importance of individual

effects. Elbaum conducted a meta-analysis of 38 empirical studies conducted

from 1975 to 1999 comparing the self-concept of groups of students

with LD receiving instruction in different educational placements. The

studies resulted in a total of 65 different placement comparisons with no

systematic association found between self-concept and educational place-

ment. Comparative placements in more or less restrictive settings yielded

the following mean weighted effect sizes: regular class vs resource room, ES

¼ 0.05; regular class vs self-contained, ES ¼ 0.05; resource room vs self-

contained ES ¼ 0.01; self-contained vs special school ES ¼ �0.39; and

regular class vs special school, ES ¼ 0.14. In this analysis, a minus score

favored the more restrictive setting, indicating that students served in self-

contained classes in regular schools had lower self-concepts than students

served in special schools.

Contrary to those who assume students feel stigmatized in more restrictive

settings, ‘‘students with LD placed in regular classrooms for all their instruc-

tion did not, overall, exhibit higher self-concept than students placed in

either part-time or full-time special education classrooms’’ (Elbaum, 2002,

p. 222). Elbaum emphasized, however, that this absence of reliable associ-

ation between placement and self-concept represents the collective results for

groups of students with LD; it does not mean that instructional placement is

irrelevant to the self-concept of individual students. ‘‘Indeed, individual

students may be profoundly affected by a placement that jeopardizes their

self-esteem’’ (p. 222), meaning placement in either regular or special settings.

For Elbaum, the greatest lesson from this synthesis is that further attempts

to investigate issues of instructional settings using group-comparison designs

are not likely to be very informative. Instead, she recommended designs that

examine the variation of individual responses to different placements, relat-

ing this variation ‘‘to academic and socio-emotional characteristics of indi-

vidual students, on the one hand, and characteristics of different educational

contexts, on the other’’ (p. 223).

In summary, placement decisions are complex and the knowledge base

supporting them is peppered with problems. According to Swanson (2000a),
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if intervention research could provide decision makers with systematic

knowledge about the outcomes of inclusive schooling, the controversy

surrounding student placements might be avoided. However, unless it can

be shown that all students with LD do not benefit from separate programs,

Swanson argued that the full continuum of alternative placements should be

made available. To do otherwise would jeopardize their educational oppor-

tunity. Swanson’s perspective supports service-delivery policies less obsessed

with placement and more concerned with maximizing gains in achievement

by minimizing errors in instruction.

C. Knowledge about Instruction within Settings

Placing emphasis on teaching shifts the essential question from where

instruction should occur to what kind of instructional interventions need to

occur within settings for students to be successful. Kavale and Forness

(2000) addressed this emphasis by distinguishing interventions designed to

build skills that supposedly underlie academic learning from those that help

students to learn new knowledge by adapting and modifying instructional

methods. Their meta-analytic data favored the latter over the former inter-

ventions, which included the appealing but disappointing strategies of

Perceptual Motor-Training (ES ¼ 0.08), and Modality-Matched Instruction

(ES ¼ 0.14), popularly known as teaching to learning styles. (See Kavale

& Forness for an in-depth discussion of these data.)

Instructional intervention research over time reflects different conceptual-

izations of the nature of special education, depending on whether emphasis

was placed on special or on education. In the past 20 years, research has

moved away from specialized interventions based on cognitive processes

toward investigations of academic domains that influence curriculum and

instruction. Kavale and Forness (2000) stressed the primary importance

of reading instruction to students with LD, providing examples of meta-

analyses that indicate powerful effects for strategies including mnemonic

instruction (ES ¼ 1.62), reading comprehension (ES ¼ 1.06), and Direct

Instruction (ES ¼ 0.84). Results culled from these syntheses and meta-

analyses provide much information relevant to effective school-based in-

struction and service delivery for students with LD. For Vaughn et al.

(2000), ‘‘these findings represent giant steps forward from the ‘underlying

process approaches’ that characterized early research and conceptualizations

in the field’’ (p. 110).

D. Key Findings from Intervention Research

Swanson, with his colleagues, identified more than 3000 published and

unpublished intervention research studies addressing learning disabilities
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from the inception of the field in 1963 until 1997. From this corpus, 180

studies provided the base for subsequent meta-analyses (Swanson, 2000b;

Swanson & Hoskyn, 1998) determining that a combined model of direct

instruction and strategy instruction is effective for remediating LD, when

compared with other instructional models. Vaughn et al. (2000) referred to

these meta-analyses in identifying three factors critical for teachers to

employ in delivering effective instruction to students with LD:

1. Carefully control the difficulty of tasks by sequencing examples and

problems to assure that students maintain high levels of success.

2. Teach students with LD in small, flexible, interactive grouping arrange-

ments of six or fewer students.

3. Build students’ skills in directed response questioning.

Directed response questioning procedures teach students to generate

questions while reading their assignments or working on mathematical

problems. These procedures promote thinking aloud and are critical features

of teaching approaches that embrace strategy instruction as well as direct

instruction. Regardless of the domain being addressed, these three compon-

ents—small, interactive groups, directed questioning, and carefully con-

trolled task difficulty—‘‘have the potential to work in concert to influence,

to the largest degree possible, student learning and students’ independent

functioning’’ (p. 101).

With regard to teaching reading to students with LD, Vaughn et al. (2000)

derived generalizable principles of instruction from intervention research

syntheses addressing (a) higher-order processing and problem-solving,

(b) reading comprehension, (c) written expression, and (d) grouping prac-

tices associated with improved outcomes in reading for students with LD.

The five principles proposed by Vaughn et al. are summarized below and

illustrate that a knowledge base of interventions supporting positive out-

comes for students with LD, as well as higher-achieving students, is

emerging to guide decisions:

1. Effective instructional approaches for students with LD consist of visible

and explicit components. Students benefit when teachers identify the elem-

ents to be learned and demonstrate them with examples.

2. Effective instructional practices for students with LD are based on the

following knowledge:

(a) Procedures and strategies strengthen higher-order thinking and teach

students to develop action plans to guide their learning activities.

Students should be taught overtly how to apply a particular strategy

and they shouldhavemultiple opportunities topractice the strategyand

receive feedback before they are expected to use it on their own
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(b) Small, interactive groups and pairs that facilitate interaction

between teacher and student and between students in the form of peer

tutoring have been associated with improved outcomes in reading

and writing for all students, especially students with disabilities

when they serve in the role of tutor. These small groupings are associ-

ated with increased outcomes in self-concept as well as academic

gains.

(c) Interactive dialogue between teacher and student and between students

and proficient peers is associated with improved outcomes for students

in reading and writing. Teachers and other students can provide

ongoing and systematic feedback to address misunderstandings or

revise written work.

3. Critical variables that influence learning outcomes include task difficulty,

task persistence, and motivation to learn. Students are more motivated to

persist when they work on meaningful tasks that challenge them but are

not beyond their reach. Those students who meet with some success in

school are more likely to engage in educational or work experiences

following school.

4. Effective interventions in reading and writing for students with LD include

systematic skill building as well as the development of strategies that

address skills and knowledge more broadly. Improving outcomes in read-

ing and writing for students with LD depends on instruction in the basic

and fundamental elements of reading and writing, such as sounding out

words or spelling with accuracy.

5. Effective interventions for students with LD have educational benefits for all

learners. ‘‘In all cases where interventions have demonstrated significant

positive effects for students with LD, they have resulted in at least as high

(and most often higher) effect sizes for all other students in the class,

including average and high-achieving students’’ (p. 108).

Vaughn et al. (2000) pointed out that none of these instructional principles

is revolutionary and that each holds promise for higher-achieving students.

Nonetheless, despite the evidence supporting their effectiveness for a wide

range of learners, ‘‘these principles are too rarely implemented in class-

rooms’’ (p. 111). Heward (2003) characterized this disjuncture between

what is known about the science of schooling for students with disabilities

and what is practiced in classrooms as a ‘‘distressing gap’’ (p. 188), a gap

that Carnine (1997) sought to reduce by making the results of research more

trustworthy, useable, and accessible to teachers. Neglecting to use these

principles when teaching students with LD in general education classrooms

frequently results in instruction that does not provide adequate opportun-

ities to apply knowledge and to practice skills for students who are strug-

gling to learn.
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III. ARE STUDENTS WITH LD RECEIVING
SPECIALIZED INSTRUCTION DESIGNED TO BE
EFFECTIVE?

Studies of elementary and secondary schools provide clear descriptions of

what special education is like for students with LD and their teachers in the

context of inclusive school reforms and heightened accountability. These

snapshots illustrate classroom ecologies that influence the delivery of effect-

ive instruction, such as student-teacher interactions, the organization of

curriculum and instruction, and the management of the learning environ-

ment (Speece & Keogh, 1996).

As part of a multi-year research project, Mastropieri and Scruggs (2001)

studied attributes of successful inclusive classrooms, identifying seven vari-

ables across elementary and secondary grade levels and types of disabilities

that appeared to be most meaningful: (a) support from administrators;

(b) support from special education personnel, including help with instruc-

tional accommodations, co-teaching, and paraprofessionals; (c) an accepting

and positive classroom atmosphere; (d) appropriate curriculum delivered

with concrete examples, frequent explanations, and practical activities; (e)

effective general teaching skills; (f) peer assistance; and (g) disability-specific

teaching skills targeting the special learning needs of individuals with excep-

tionalities (p. 266). These attributes are frequently challenged by the com-

plexities of service delivery, particularly in middle and high school

classrooms. Service delivery for students with LD varies across different

levels of schooling, adjusting to the developmentally different characteristics

of learners and the environments in which they receive their instruction. In

this discussion, consideration is given first to how teachers are using scien-

tific evidence to provide specialized instruction designed to be effective for

students with LD in the context of elementary schools.

A. The Science of Schooling for Elementary Students with LD

Service delivery for students with LD has been studied most frequently on

the elementary level and much of what has been written suggests that

instructional components, rather than educational settings, are more rele-

vant to student success. In what were among the first descriptive case studies

of full inclusion for students with LD, Baker and Zigmond (1995) examined

whether restructured elementary schools provided opportunities for students

to learn and for their teachers to provide them with intensive special educa-

tion in regular classes. These studies have been described in detail elsewhere

(see Crockett & Kauffman, 1998) but they are mentioned here because of

their importance. These cases illustrated how traditional components
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of special education, such as ‘‘specially designed curriculum, specialized

teaching methods, specially trained teachers, and facilitative settings’’

(Scruggs & Mastropieri, 1995, p. 232), were sacrificed for the unproven

benefits of educating students in regular classes. Although Baker’s and

Zigmond’s observations predated public policies that focus contemporary

teachers on results, evidence from more recent studies suggests that the

meaning and practice of inclusion for elementary students with LD has not

changed much in the past decade.

1. Unrealistic Expectations and Insufficient Support

In recent years, the delivery of inclusive instruction has been studied by

examining attitudes toward students with disabilities and expectations for

those who teach them. According to Cook (2001), the primary responsibility

for instruction and educational outcomes for students with LD has increas-

ingly been transferred to general educators. Unlike students with severe

disabilities whose differences are extremely atypical, students with LD are

assumed to lack meaningful differences from their nondisabled peers. As a

result, they are often ignored in regular classes and held to typical and

unadjusted group norms. Cook noted the reality that teachers often reject

or are indifferent to students with less visible disabilities who demonstrate

attitudes and behaviors that interfere with their instruction, suggesting that

their inclusion in regular classes should not be a foregone conclusion. He

also recommended that ‘‘schools emphasize, rather than downplay, the

disability status and unique characteristics and needs of students with

hidden disabilities when training and preparing general educators for inclu-

sion. Fostering appropriate recognition of disabilities may be particularly

imperative in the current environment of ‘high stakes’ testing’’ (p. 211).

Given the current demands for academic excellence, general educators are

less likely to tolerate atypical performance and behavior, even in elementary

schools.

First-year special education teachers face special challenges in negotiating

their roles alongside their general education colleagues. Some of their

responsibilities are written in policies while others—such as fostering the

recognition of disabilities—are hidden in the folklore of the workplace.

Mastropieri (2001) remarked how personnel problems can occur when

administrators fail to recognize differences among students whose disabil-

ities mildly or severely affect their learning. For example, as some districts

increase their use of inclusive education models, they are simultaneously

raising expectations ‘‘for more special education teachers to work with any

student with disabilities in any setting’’ (p. 72). In addition, new teachers

frequently find that resources are inadequate to purchase research-based

materials and scheduling is built around convenience rather than maximiz-

ing instructional time. Mastropieri suggested that problems with scheduling
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and time ‘‘may well be increasing as teachers are stretched to meet standards

of learning for competency tests’’ (p. 73). Faced with unrealistic expectations

and insufficient support, success for novice special educators seems to rely

on personal dedication and the motivation to be successful in working with

students who are difficult to teach. Veteran teachers as well as novices are

facing similar challenges in serving students with LD in regular classes

without the opportunities to employ instructional principles supported

by research.

2. Changing Roles and Responsibilities

In order to clarify the emerging role of the LD inclusion teacher, Klingner

and Vaughn (2002) chronicled the experiences of a veteran special educator

who made the transition from teaching in resource settings to inclusive

elementary classrooms. In this urban school, special education instruction

was provided within regular classes and called for this teacher, as an

inclusion specialist, to use the following blend of knowledge, skills, and

dispositions:

(a) special education assessment and intervention skills, (b)

the ability to creatively adapt and accommodate instructional

lessons and assignments to meet the needs of students with LD in

a whole-class setting, (c) an understanding of the general education

curriculum and goals, (d) the ability to collaborate and co-plan

with general education teachers, and (e) commitment and dedica-

tion. (p. 29)

According to Klingner and Vaughn, ‘‘the extent to which co-teaching is

acceptable to teachers is highly relevant and influences their success and

satisfaction with their roles in an inclusion model’’ (p. 29).

Co-teaching, with the concomitant responsibility to adjust to the person-

alities and teaching styles of others, was the most obvious difference between

teaching in an inclusive classroom or in a separate setting. In the inclusive

classroom, individualized plans could be easily eclipsed by curricular

imperatives. For example, a resource room teacher might ask, ‘‘What is

the best way to teach the objectives listed on the IEP and meet this student’s

individual needs?’’ (Klingner & Vaughn, 2002, p. 29). The inclusion special-

ist, however, must involve the co-teacher in asking, ‘‘What is the best way to

teach the objectives listed on the IEP and at the same time help the student fit

in and be successful in the GE [general education] classroom’’ (p. 29). In this

inclusive setting, the standard curriculum and the goals of the regular

classroom largely drove instructional decisions. Despite efforts to provide

appropriate instruction within the regular class, Joyce—the veteran special
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educator—and her co-teachers observed that the lowest-performing students

with LD were not receiving sufficient instruction at their level.

In their case studies, Baker and Zigmond (1995) determined that inclusion

teachers allowed concerns for the group to eclipse concern for individual

students. In this case, Klingner and Vaughn (2002) reported that Joyce kept

her focus on the needs of her individual students with LD but that she did so

with great difficulty and much effort. Over 7 years, from her initiation as an

inclusion teacher to her maturity as an inclusion specialist, Joyce witnessed

the deterioration of funds and formalized supports for co-planning. What

had begun in this school as a structured process for supporting students with

multiple needs in regular classrooms had, within several years, withered into

a casual, hit-or-miss, occurrence. This case study captures the confusion of

roles among educators and illustrates how pressures for schools to do well on

standardized tests can displace individually crafted goals that target success

for students with LD. Ironically, success for these students, especially for

those with severe learning needs, depends on the specialized attention too

frequently overlooked.

3. Non-Specific IEPs

The delivery of specialized instruction is weakened when IEPs are driven by

programmatic goals rather than individual needs. IEPs written by teachers in

inclusive elementary programs have been described as relying onmore general

descriptions of students rather than on specific data regarding such skills as

decoding, reading comprehension, and sight word recognition. Espin et al.

(1998) came to this conclusion after reviewing 108 IEPs of students with mild

disabilities (50 in resource settings and 58 in inclusive settings) in grades

1 through 6. The IEPs for students in inclusive settings reflected greater

concern with their progress in the general education curriculum and with

how they differed in performance from their average-achieving peers. In

contrast, the IEPs for students in resource settings were individually tailored

to their needs through ‘‘a greater variety of goals and more specific test infor-

mationabout thearrayof skills currentlypossessedby those students’’ (p. 171).

Resource room IEPs also indicated that more time was allocated for special-

ized services than in inclusive settings and more long-range goals were set for

students to achieve, even though these groups of studentswere equal in ability.

These findings are consistent with other studies reporting that teachers in

resource programs utilize more, and more specific, sources of data in plan-

ning, implementing, and evaluating ongoing reading instruction than do

their colleagues in inclusive programs. In planning reading instruction,

special educators in inclusive programs seemed to rely more on tools used

by general educators, such as basal series tests and informal reading inven-

tories. Espin et al. (1998) concluded that ‘‘services received by students in
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resource programs are more closely adjusted to their level of need than are

services for students in inclusive programs’’ (p. 172), except in the area of

reading. Students whose IEPs reflected the highest amount of service time

for reading had greater exposure to reading instruction in inclusive settings.

It is likely that these students received a double-dose of reading, both in the

regular class and in a pull-out setting. If individual students with LD had

been able to benefit from the in-class reading instruction, this might have

been an important matter to consider in planning their service delivery.

However, there is increasing evidence to suggest that students with severe

LD need more intensive instruction than can be provided even within

enhanced inclusive classrooms.

4. Mixed Outcomes of Responsible Inclusion

Few studies explore academic outcomes for students across a spectrum

of abilities within inclusive classes and Klingner et al. (1998) stressed the

importance of such research. Reading was their focus as they described

the academic outcomes for students in grades 3 through 6 who were high-

achievers, low to average-achievers, and students with LD. The elementary

school they attended provided students with LD instruction in the regular

classroom with co-teaching for part of the school day. The model imple-

mented at this school was described as being ‘‘responsible’’ inclusion because

teachers volunteered to participate, adequate resources were provided in-

cluding extra computers and paraprofessional assistance, the model was

developed at the school level, a continuum of services was maintained, and

students’ IEPs were regularly monitored and modified. Every teacher who

participated in the study received intensive year-long professional develop-

ment on improving student outcomes in literacy. This school’s stakeholders

made extraordinary efforts over a 4-year period to transform their delivery

system from relying on resource support to more inclusive instruction. As a

result of these extensive efforts, however, outcomes for students were vari-

able: ‘‘Some students with LD made considerable gains in reading over one

school year, many made modest gains, and some made few or no gains’’

(p. 158). A subset of low-to-average readers similarly did not improve

significantly over the school year, suggesting that average students might

get lost and not progress in classes with students with disabilities. However,

high-achieving students all made reading gains that exceeded the standard

error of measurement for their school and reported that they liked their class

assignment, helping lower-performing students, and having an additional

teacher in the room for part of the day.

Over the school year, 20% of the students with LD did not improve their

scores in reading—and these were not the lowest readers in the school. These

students were nonreaders or they were reading at the primer level and they

made no progress as a group, despite their participation in a ‘‘responsible’’
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inclusion program that received considerable support. According to

Klingner et al. (1998), one explanation was that the literature-based reading

instruction used in inclusive classrooms and the techniques taught to

teachers were not developed specifically for students with severe reading

disabilities. Another explanation pointed to accumulating evidence support-

ing the notion that a small subgroup of students have severe difficulties

learning to read and are often resistant even to the most scientifically

based instruction. Klingner et al. were unequivocal in their conclusion that

full-time, well-funded placements in regular classes with in-class special

education support are not sufficient in meeting the needs of learners with

severe reading problems. ‘‘They require combined services that include in-

class support and daily intensive, one-on-one instruction from highly trained

personnel. This is an expensive proposition but appears to be the only

solution that will yield growth in reading for students with severe reading

disabilities’’ (p. 159).

5. Reflections on Service Delivery at the Elementary Level

Public opinion might contend that students with LD benefit equally

from instruction in inclusive classes or resource rooms, but evidence accu-

mulated over the past two decades suggests that many students with LD

experience academic difficulty in full-time placements in general education

classrooms—even classrooms fortified to support their success. More infor-

mation is needed about the intra- and inter-individual variations in students

with LD, both those who fail and those who succeed in inclusive settings,

and about the ecological components that most effectively support their

special education instruction.

B. The Science of Schooling for Secondary Students with LD

The ecologies of secondary classrooms pose special considerations for

teachers of students with LD ‘‘including an emphasis on higher level content

knowledge, independent study skills, and the overall pace of general educa-

tion classroom instruction’’ (Mastropieri & Scruggs, 2001, p. 266). In add-

ition, the ramifications of high stakes testing often determine whether

a student ultimately receives a high school diploma, increasing the pressure

to succeed on both students with LD and on those who teach them.

Although inclusion in regular classes has the potential to extend social

networks for students with LD and to ensure their access to the general

education curriculum, this potential is threatened by a scarce knowledge

base addressing effective instruction in secondary inclusive classrooms.

Successful high school completion depends on mastering a wide range of

content areas. Many students with LD find mastery to be elusive because

of their own weak skills and the expertise or expectations of their teachers.
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Secondary special educators rarely have expertise that extends across the

content areas, and secondary general educators usually have high expect-

ations for students to possess proficient study skills and prerequisite content

knowledge (Mastropieri & Scruggs, 2001). Secondary teachers may also feel

less sanguine toward inclusive instruction than elementary teachers do

because inclusion competes with demands to cover the curricular content

in one year’s time and to deliver instruction at a rapid pace. For these

and other reasons, secondary inclusion efforts are challenged by less than

positive attitudes and specially designed instruction is often overlooked.

1. Lack of Support for Struggling Readers

There is particular urgency to the delivery of special education to secondary

students with reading disabilities who spend the majority of their day in

general education content area classes that emphasize ‘‘reading to learn’’ the

curriculum. Recent research examining school-based models for middle

school reading instruction suggests that very intensive and highly structured

reading programs can make a difference in performance for students with a

record of reading failure. However, high-quality intervention programs in

reading are rarely in place for struggling adolescent readers, although many

students begin middle school unable to read fluently or to learn from text

(McCray et al., 2001). Instead, intensive reading instruction is often eclipsed

by special education service delivery that favors tutoring students in general

curricular content so that they might ‘‘survive’’ in the middle school

inclusive classroom.

Bryant et al. (2001) described general educators in middle school inclusive

classrooms who were overwhelmed with the diverse learning needs of stu-

dents and reliant on special educators to help them meet the needs

of struggling readers. Unfortunately, the special educators’ time was distrib-

uted across multiple classrooms, leaving low-performing readers to work

independently and content area teachers to work with few options to assist

them in meeting the needs of students with LD as they prepared for high-

stakes tests. In middle schools, Bryant et al. stressed the importance of

interventions including reading strategy instruction, progress monitoring,

and flexible grouping ‘‘because there will be a small group of students with

reading disabilities severe enough to warrant more intensive, adapted

instruction (e.g., smaller groupings, more instructional time, modified

materials)’’ (p. 263).

2. Mixed Outcomes for Intervention Strategies in the Content Areas

Intervention strategies for secondary students with LD parallel those found

useful for elementary students with LD but require adaptations to reflect

differences in instructional content and context. Mastropieri and Scruggs

(2001) reviewed the effectiveness of several interventions frequently used to
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promote successful inclusive teaching of content on the secondary level.

Several studies conducted by Deshler, Schumaker and colleagues demon-

strated that the effects of strategy instruction, an approach with a record of

success in special education settings, were less reliable when used to teach

science and social studies in secondary inclusive classrooms. Students with

LD did not statistically outperform their control counterparts and one

explanation hinged on the low levels of teacher implementation in inclusive

classes compared with previous research in special education settings.

Secondary teachers reported that pressures to cover content overpowered

the process of implementing strategy instruction with more intensity.

Peer tutoring interventions implemented in secondary content area class-

rooms resulted in mixed outcomes for students with LD, most likely because

of ecological factors related to social interactions, curriculum and instruc-

tion, and classroom management (Mastropieri & Scruggs, 2001). Several

studies demonstrated that tutoring in world history was successful in helping

students with disabilities acquire unfamiliar vocabulary and summarize

concepts using drill and practice techniques and strategy-based tutoring.

However, there were no significant differences observed in their oral reading

fluency, although students with disabilities involved in strategy-based

tutoring spent significantly more time in oral reading than did traditionally

instructed students.

Outcomes of peer tutoring were mixed for students with disabilities in

algebra classes and English classes. With regard to algebra, tutoring was not

successful for middle school students with LD. Although they enjoyed the

experience and thought it was helpful, these students demonstrated no

significant differences in their performance from students who were

taught traditionally. Teachers were generally positive about classwide

peer-tutoring, but found it exhausting to implement. In English literature

classes, tutoring was successful for one group of middle school students with

disabilities but failed to demonstrate positive results for high school stu-

dents. Mastropieri and Scruggs (2001) remarked on the insufficiency

of research guiding inclusive secondary English instruction and noted how

some English teachers viewed the implementation of peer-tutoring proced-

ures and the management of their delivery as a waste of teaching time.

Co-teaching relationships may also have interfered with the fruitful

implementation of peer tutoring.

Inclusive instruction at the secondary level most frequently relies on

practices of co-teaching, but the popularity of this approach overshadows

its credibility as a reliable intervention because systematic research on its

effects is scarce (Mastropieri & Scruggs, 2001). As of the year 2000, Weiss

and Brigham identified more than 700 studies describing co-teaching, but

only 23 providing evaluative data. Few of these studies addressed outcomes

for secondary students with LD; in some studies, co-teaching resulted in
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acceptable outcomes for these students but in others the results were less

clear. Mastropieri and Scruggs concluded that co-teaching is ‘‘an important

element of inclusive secondary classrooms. However, it should incorporate

instruction in effective learning strategies’’ (p. 271). This caveat is important

because co-teaching alters customary instructional behaviors for both part-

ners, enhancing the use of some research-validated practices and diminishing

others (Klingner & Vaughn, 2002; Weiss & Lloyd, 2002).

3. Implications of Co-Teaching for Secondary Students with LD

The cost of co-teaching as a secondary service delivery model bears close

scrutiny in assessing opportunities for students with LD to learn and for

special educators to provide specially designed instruction. According to

detailed descriptions derived from interviews and multiple observations

conducted by Weiss and Lloyd (2002), co-teaching differentiated the roles

and instructional actions of experienced and well-qualified secondary special

educators in co-taught and special education classrooms. These special

educators taught differently depending on whether they were co-teaching

in classrooms that averaged 4 students with disabilities and 17 nondisabled

students, or solo teaching math, English, and study skills to an average of 7

students in resource classrooms. In co-taught classes, they assumed various

roles, including monitoring behavior rather than delivering instruction.

Some assumed the responsibility of teaching the same content in separate

classrooms ‘‘because the students with special needs required greater aca-

demic modification than was available in the general education classroom’’

(Weiss & Lloyd, 2002, p. 64). They also assumed a third role by providing

instruction to the whole class in a segment of the general curriculum. Only

one special educator, at the middle school level, assumed a fourth role by

working as part of a teaching team, taking turns with general educators in

providing instruction and monitoring students in content area classrooms.

Scheduling was a constraint to co-teaching in regular classes. Despite the

use of block scheduling with 90-minute classes, three special educators were

split between classes and could only participate in co-teaching for one-half of

the class period. Consequently, they had little time ‘‘to deliver, modify, or

specialize instruction. What the teachers could not do in the co-taught

classroom they tried to make up for in the special education classroom’’

(p. 67), forgoing specialized instruction in another content area so that

students could study for tests or complete assignments. When they assumed

the role of sole instructor in special settings, these special educators took

charge of ‘‘controlling instruction, assessment, and feedback’’ (Weiss

& Lloyd, 2002, p. 65). Each teacher reported that the instruction provided

in the resource room setting addressed content at a lower level, ‘‘broken

down into smaller units, delivered at a slower pace, and individualized more

than in the general education classroom’’ (p. 65). Although there were
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similarities in instructional actions taken within co-taught and special

education classes, ‘‘teachers’ additional instructional actions included more

specific explanations, questions, help, and feedback’’ (p. 66).

These special educators felt pressure to write IEPs prescribing co-teaching

at the secondary level because of state-mandated diploma requirements and

high-stakes tests. As a result, the specialized support their students needed to

succeed was less available to them. In this school system, poorly conceived

staff development might have been partially to blame as district adminis-

trators arranged for elementary co-teachers to provide training for teachers

at all grade levels without specifically addressing secondary school issues and

practices. Neither special educators nor administrators in this study reflected

a clear understanding of how co-teaching was to be used to deliver specially

designed instruction: ‘‘We saw little use of special educators’ expertise in the

co-taught situation. Overall, co-teaching . . . was implemented to get students

with disabilities into the general education curriculum without much

thought of how or how well’’ (Weiss & Lloyd, 2002, p. 68).

According to Weiss and Lloyd (2002), co-teaching should not be viewed as

the appropriate service-delivery model in all cases. Before co-teaching is

implemented, the needs for implementing this model and the expectations

for its success should be carefully articulated. Weiss and Lloyd suggested

these guiding questions: ‘‘(a) What types of instruction do the students need?

(b) how can the special educator help the general educator deliver that

instruction? (c) what role should the special educator take? and (d) how

will the school and the teachers evaluate whether the program is effective?’’

(p. 68). The implications of co-teaching for quality working conditions

should also be considered. As school systems struggle to attract and retain

special educators, attention needs to be paid to the costs of supporting

co-teaching through sufficient resources, time, and training. Teachers with

graduate degrees are not likely to stay in positions where they perform the

work of paraprofessionals and their specialized training is overlooked.

4. Reflections on Service Delivery at the Secondary Level

These studies of special education delivery for students with LD describe

complexities that help to explain why inclusive interventions on the second-

ary level, even strategies incorporating validated principles of instruction,

might produce mixed results. Accumulating evidence from the science of

secondary schooling reflects general educators’ perceptions that implement-

ing inclusive procedures requires undue costs of time and effort and inter-

feres with the extensive content coverage required of standards-based

reforms. With regard to providing instruction to secondary students with

LD, there is much to be learned about cultivating the use of research-based

practices and about teaching the general education curriculum effectively in

inclusive as well as specialized settings.
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In some of these elementary and secondary schools, sound practices

were implemented but with disappointing results. In others, special educa-

tion service delivery seemed to be proceeding casually in meeting its statutory

commitments and heedlessly in ignoring the science of schooling.

If most students with LD need small, interactive groups, directed question-

ing, and carefully controlled task difficulty to be successful regardless

of instructional domain, then it appeared from some cases that students

were not consistently getting what they needed across the grades.

According to Heward (2003), ‘‘the biggest reason we do not teach more

children with disabilities better than we do is not because we do not

know enough but because we do not teach them as well as we know

how’’ (p. 201).

IV. RECOMMENDATIONS FOR SERVICE DELIVERY
THAT LINKS PRACTICE WITH RESEARCH

Developing and sustaining the use of classroom practices that are based

in the science of schooling is far more complicated than announcing the

existence of a knowledge base and requiring teachers to use it (Gersten et al.,

2000). Only recently has special education research begun to address these

important issues and Gersten et al. noted that there is much to be under-

stood about ‘‘the constellation of factors’’ (p. 445) that enhance or discour-

age the sustained use of desirable practices. Some of these factors are related

to the organization of schools. Most of what is known about sustainability

can be attributed to studies exploring how changes in practices were incorp-

orated into daily use across districts, schools, and classrooms for students at

risk for school failure. These studies rendered enough useful information

related to teacher beliefs and organizational practices for Gersten et al. to

offer decision-makers a set of guidelines for professional development efforts

that address sustainability. However, more empirical research is needed to

develop a better understanding about sustainability as it applies to teachers

working with students with disabilities.

As expectations for the increased performance of students with LD

mount and the results of their assessments are made public, educators

responsible for service delivery decisions have greater reasons for making

the science of schooling a more visible component of public education. What

follows are four recommendations for service delivery that link school

practice to educational research: (a) turn to science as the best trick we

know for solving educational problems; (b) specify clearly what we are

hoping to achieve; (c) rely on instruction as the best tool we have for

improving student performance; and (d) cultivate—and keep—competent

and caring personnel.
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A. Turn to Science as the Best Trick We Know for Solving
Educational Problems

Educational decision-makers must ensure the use of teaching methods that

are most effective because the results have real consequences for students

with LD. According to Kauffman (2002), ‘‘most of us want and expect those

who build or fix cars and airplanes, practice medicine, build houses, and so

on to use scientific information in their practices. We should expect no less of

educators’’ (p. 232). In seeking scientific guidance, decision-makers are

encouraged to turn first to analytical narrative syntheses and meta-analyses

of research to gather information across a broad knowledge base. Research

employing either quantitative or qualitative methods can provide scientific

data as long as procedures for conducting the study and interpreting and

disseminating the results have been followed with rigorous precision

(Vaughn & Damman, 2001). Methodology matters not because of a philo-

sophical preference but because of what the data allow the research to say

about the efficacy and relevance of instructional practices (Feuer et al.,

Towne, & Shavelson, 2002; Mostert & Kavale, 2001). According to Gersten

(2001), ‘‘good descriptive research helps elucidate problems or issues, which

can then be more effectively studied for solutions’’ (p. 46).

B. Specify Clearly What We Are Hoping to Achieve

According to Bateman (1992), the key for educators in using scientific and

systematic procedures effectively is to ‘‘specify clearly what it is we are

hoping to achieve’’ (p. 2). For special educators, this means specifying

clearly what we hope to achieve with whom and under what circumstances

we hope to achieve it. For example, when educators co-teach students with

LD in inclusive classrooms, what are they hoping to achieve: (a) are they

hoping to provide these students with access to the general education cur-

riculum without doing harm to their academic achievement or (b) are they

hoping that they will achieve greater academic gains than they traditionally

achieved in resource or separate programs (Zigmond & Magiera, 2002)?

These are very different goals and the science of schooling suggests that

co-teaching has yet to demonstrate its power as a useful tool in helping

teachers to achieve the second goal.

With regard to addressing student achievement, educational decision-

makers need to understand the relationship between an adequate general

education as defined by their locality and an appropriate special education as

prescribed for each student with LD. Special education law has codified

hopes for achievement by specifying clearly that every child with LD is

entitled to an appropriate education, based on his unique educational

needs, that emphasizes specialized instruction and that prepares him for
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independent living and employment. In the current reform context, the

personalized standard of an individually appropriate education might be

conceived as the value-added that makes achievement at locally defined levels

of performance possible for some students with LD.

C. Rely on Instruction as the Best Tool We Have for
Improving Student Performance

Pedagogical decision-making holds the greatest promise of rebutting

presumptions about individual students with LD and preventing failure for

those students who are falling behind (Crockett, 2001a). Educational deci-

sion-makers can become advocates for sound instruction, wherever it occurs,

by drawing on the emerging scientific knowledge base that supports effective

instruction for students with LD. They can also ensure that students who fall

at the far end of the distribution—those whose learning problems are

severe—receive intensive support. Gallagher (1999) emphasized that these

students require ‘‘different strategies of treatment or special education’’

(p. 250), making attempts to fully include them in regular classes unrealistic.

Learning disabilities are chronic conditions that need continuous attention.

For many students with LD, ‘‘it is not a matter of shaking hands at the

schoolhouse door and wishing them well; a failure to follow through with

adult services runs the risk of those students losing much of the gains that

they made in their school programs’’ (p. 250).

Educational decision-makers should be aware that generic ‘‘learning sup-

port programs’’ (Danielson, 2002) have popular appeal in their goal ‘‘to

extend extra help to any student who needs it, no questions asked’’ (p. 100).

But a closer look reveals that sometimes no consideration is given to the

profound impact of severe LD: ‘‘Learning support programs reflect a

school’s commitment to the successful learning of all students, as well as

the belief that all students are natural learners—that any difficulties they

encounter are probably short-term and can be addressed with little fanfare’’

(p. 100). Such rhetoric ignores the science of schooling for students with LD.

Educational decision-makers should also be mindful that the popular

myth of educational homogeneity, or believing that good instruction

makes students more uniform in their performance, is a fundamentally

flawed assumption (Kauffman, 2002). Setting a basic floor of achievement

and believing that all students will reach it is a central hope of the standards

movement and implicit in the phrase ‘‘no child left behind.’’ But Kauffman

pointed out the hard evidence that ‘‘education that does not stifle the

progress of the fastest learners—education that encourages each student,

whether fast or slow, to learn as fast and as much as possible—will inevitably

have the effect of increasing the differences among students’’ (p. 131).

Equalizing the nation’s public through education might be a politically
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advantageous goal, but it is scientifically impossible. ‘‘Understanding why

education does not homogenize the population unless it hampers the

achievement of the best students or excludes the low achievers may require

consideration of normal and skewed statistical distributions’’ (p. 131), a core

component of the science of schooling.

D. Cultivate—and Keep—Competent and Caring Personnel

As a final recommendation, educational decision-makers need to be con-

cerned with two interrelated issues to ensure the integrity of their special

education service delivery: (a) ensuring that students with LD get what they

need to learn and (b) ensuring that their teachers receive the support they

require to do their jobs—and to stay with them. This requires commitment

to cultivate competent and concerned professionals who use evidence-based

practices with their students and to create positive conditions for these

special educators at work.

According to Billingsley (2002b), ‘‘one of the most important challenges

for the field of special education is to develop a qualified workforce and to

create work environments that sustain special educators’ involvement and

commitment’’ (p. 1). Over a decade of research suggests that educational

decision-makers can address these challenges by hiring certified teachers and

using salary and bonus incentives; developing support programs specifically

for new special educators; creating positive work environments and increas-

ing administrative support; structuring teachers’ roles so that they can focus

on their students’ learning; and encouraging professional development

that focuses on teacher effectiveness. Finally, decision-makers can provide

programs to help special education teachers mediate their work-related

stress (Billingsley, 2002a). Each of these actions addresses the development

of instructional capacity and if teaching is to be considered as desirable and

meaningful work, they must be addressed in the context of educational

reform. Schools must become hospitable places for adults to work and to

develop professionally.

For Elmore (2002), ‘‘the brutal irony of our present circumstance is that

schools are hostile and inhospitable places for learning. They are hostile to

the learning of adults and, because of this, they are necessarily hostile to the

learning of students’’ (p. 2). In his view, something has to change for the

concept of accountability to be viewed as an opportunity for the reciprocal

development of public schools and the professional growth of educators.

That means that if the public wants more accountability for performance

results, it has to make financial investments in the knowledge and skills of

educators. If educators want ‘‘legitimacy, purpose, and credibility for their

work’’ (p. 3), they have to learn to do their work differently and more

effectively. This is the price of accountability, said Elmore, and the hope of
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strengthening public education: ‘‘Want to improve schools? Invest in the

people who work in them’’ (p. 1). It might also be said: Want to improve

student performance? Invest in the science of schooling with its unglamorous

and incremental contributions to our knowledge of how children learn best.
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I remember sitting in this meeting in the fall thinking, ‘absolutely

not! I am not convinced this IQ score is all this kid is ever going to

be.’ But at that point, I didn’t know her the way I know her now.

Now I feel much stronger about what I know. (Ms. Dunbar, focus

group interview)

This comment was made by a fourth-grade general educator, reflecting on

her experiences participating in a community of practice that was focused

on, among other issues, enhancing the engagement and learning of students

with disabilities in the course of guided inquiry science instruction. This

teacher is among the 95% of general educators in United States classrooms

who teach, each year, an average of 3.5 students with disabilities (SPeNSE,

2000). The quote is compelling for several reasons. First, the teacher

expresses her wariness of the traditional kinds of evidence that are used to

make decisions about the education of students with special needs. Second,

she recalls her uncertainty about how to communicate her alternative view of

the child. Finally, she voices newfound confidence in her capacity to advo-

cate for the child. What is missing from the print version, of course, is the

emotion in the teacher’s voice as she recalls how troubled she was by the tone
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and substance of the meeting at which this child’s educational needs and

prospects were discussed.

In this chapter, we report our experiences constituting a community of

practice with general educators, such as Ms. Dunbar. We begin by providing

a rationale for constituting a community of practice whose focus included

meeting the needs of included students. We then present the theory under-

girding a community of practice model of professional development, illus-

trating how this model was applied in our work. Finally, we turn to the

outcomes and implications of this work.

I. SETTING THE STAGE: TEACHING IN
CONTEMPORARY INCLUSIVE SCHOOLS

Contemporary sociopolitical trends in the United States have significant

implications for general educators. With the passage of amendments to the

Individuals with Disabilities Education Act (IDEA, 1997), not only has there

has been a substantial increase in the numbers of students who are ‘‘in-

cluded’’ in the general education classroom setting, but also there is the

expectation that these students are entitled to learn the general education

curriculum. Concomitantly, national education reform movements press

teachers to aspire to increasingly ambitious learning goals for all of their

students. Hence, general educators are expected to provide increasingly

diverse classrooms of students with ever more challenging curriculum and

pedagogy. While, in principle, it is a worthy goal that students with learning

disabilities be provided these learning opportunities, there is evidence that

students with learning disabilities are not achieving well compared with their

typically achieving peers. For example, the U.S. Department of Education

23rd Annual Report to Congress on the Implementation of IDEA (2001)

indicated that the high school dropout rate for students with learning

disabilities in the U.S. was 27% as compared with an 11% dropout rate for

nonidentified students. Furthermore, on average, 30% fewer students with

learning disabilities demonstrate proficiency on statewide and national as-

sessments when compared with typically achieving students. These data

highlight the importance of identifying means of supporting teachers to

better meet the needs of students with learning disabilities.

In fact, research has revealed that teachers have significant misgivings

about their preparation and capacity to serve students with disabilities.

Vaughn et al. (1996), using interviews and focus group discussions regarding

general educators’ attitudes and beliefs regarding inclusion, determined that

teachers reported lacking the specific skills and knowledge requisite to

educating students with learning disabilities. This finding was confirmed by

Avramidis et al. (2000) using survey data.
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In a study designed to characterize teachers’ dispositions toward meeting

the needs of identified students, Vaughn and Schumm (1994) noted a dispar-

ity between what teachers believed was desirable as opposed to feasible in

meeting the needs of identified students. The participants (n ¼ 92), from

elementary through secondary grades, completed a survey in which they

were asked to rate both the feasibility and desirability of 30 adaptations

for included students. While the teachers rated most of the proposed adap-

tations as desirable, they rated significantly fewer of the adaptations

as feasible; in particular, they rated changing long-range plans, adapting

curricula or using alternative curricula, and adapting assessment procedures

as the least feasible. Adaptations viewed as the most feasible were those that

did not require individualization.

Unfortunately, research that has been conducted investigating the engage-

ment and learning of students with special needs in the context of ambitious

instruction suggests that individualization of instruction is often requisite to

their success (Dalton et al., 1997; Mastropieri & Scruggs, 1992; Woodward

et al., 2001). Hence, we need models, not only of the specific ways in which

curriculum and instruction can productively be modified to meet the needs of

included students, but also models of how teachers might be supported to

implement these modifications. This was the goal of our research. Specifically,

we were interested in: (1) characterizing both the opportunities and challenges

associated with guided inquiry learning in science, (2) identifying the modifi-

cations in instructional practice that would enhance engagement and learn-

ing, especially for children with learning disabilities, and (3) investigating the

process and outcomes of implementing these modifications. The conduct of

this research required a sustained relationship with general educators who

would be willing to support the close study of their practice, and who were

committed to implementing and evaluating innovative practices. To achieve

these goals, we invited a group of 18 general educators (gradesK–5) to join us,

as university researchers, in the constitution of a Community of Practice.

II. CONSTITUTING AN EDUCATIONAL COMMUNITY
OF PRACTICE

Contemporary learning theories speak to the interdependence of social and

individual processes in the co-construction of knowledge (John-Steiner

& Mahn, 1996; Palincsar, 1998; Rogoff, 1994). From this perspective,

thought, learning, and the construction of knowledge are not just influenced

by social factors but are, in fact, social phenomena. Hence—in the case of

teachers constructing knowledge about their practice—there need to be

occasions for interaction, joint deliberation, and the collective pursuit of

shared goals. However, teaching (at least in the United States) is typically a

14. A Community of Practice & LD 487



private, personal, and individualistic enterprise (Little, 1992) that permits

few occasions for teachers to experience sustained collegial and intellectual

support as they try out new practices. The literature on communities of

practice provides an interesting alternative that is consistent with a sociocul-

tural perspective on learning and educational innovation.

Popularized by Lave and Wenger (1991) and elaborated upon by Wenger

(1998), communities of practice are an integral part of our daily lives.

Furthermore, we each belong to multiple communities of practice in our

personal and professional lives. What distinguishes a community of practice

is the ‘‘sustained pursuit of a shared enterprise’’ (Wenger, 1998 p. 45). The

practices that characterize a community include the language, roles, tools,

values, and procedures that are the signs of membership in a particular

community (Wenger, 1998) and that advance the shared enterprise.

Defining practice in an educational community is more challenging than

defining practice in other disciplines, in part, because a teacher’s practice is

expected to vary as a function of her or his context. This notion is captured

by the construct of pedagogical content knowledge (PCK), which is the

knowledge teachers have to help others learn specific subject matter. PCK

develops from the transformation of subject matter knowledge, pedagogical

knowledge (which includes knowledge of children, learning, and individual

differences in children’s learning), and knowledge of context, which includes

knowledge of classroom, school, and district contexts.

In our work, we addressed some of this complexity by focusing on a

central element of PCK: one’s orientation toward teaching—an overarching

conception of how to teach a particular subject (Grossman, 1990). An

orientation can be thought of as a ‘‘conceptual map’’ that guides instruc-

tional decisions about issues such as daily objectives, the content of student

assignments, the use of textbooks and other curricular materials, and the

evaluation of student learning (Borko & Putnam, 1996). We submit that a

teacher’s orientation—because it reflects knowledge and beliefs regarding

a particular epistemology—provides enough common points with other

individuals with the same orientation to facilitate working together in a

community and yet leaves room for individual variation in practice due to

context differences. Thus, one guiding principle that we employed in consti-

tuting our community of practice was to focus at the level of orientation. We

describe this orientation below. Furthermore, our common goal was

the development of practice consonant with this orientation, rather than

promoting a particular set of strategies or a particular pedagogical model.

The goal of producing formal knowledge for the educational community

influenced our conceptualization of the diversity needed in the commu-

nity. We sought diversity in terms of the teachers’ self-identified strengths

and challenges as teachers, the grade levels they taught, and the communities

they served. To ascertain the teachers’ strengths and challenges, they
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completed an application in which they rated their knowledge and skill in

such areas as technology, science, classroom management, and coordinating

small group work. The inclusion of teachers across the elementary school

grades (K–5) reflected our interest in a developmental perspective regarding

the nature of science teaching practice in the elementary school. As we

developed our knowledge of what the youngest students were capable of

learning about science, we could concomitantly adjust our expectations of

older students. Our inclusion of teachers whose students ranged from being

at high risk with respect to academic failure to those coming from highly

advantaged home situations that have enhanced their readiness and ability

to learn reflected our belief that these situations have led teachers to diverse

experiences and expertise relative to teaching practice. This variety maxi-

mized the practical knowledge upon which the community could draw in

co-constructing formal knowledge of science teaching practice as it relates to

the diversity of students in our schools.

The notion behind a community of practice is that it provides a context

that fosters learning and development through individuals’ participation in

the activities of the community. Community members transform their

understandings, roles, and responsibilities as they collaborate with know-

ledgeable others in carrying out activities that constitute the practices of that

community (Lave & Wenger, 1991; Rogoff, 1994). To understand what this

means in the context of professional development with teachers, it is import-

ant to conceptualize teaching as an intellectual activity that involves complex

decision-making and utilizes knowledge from a number of domains as

teachers plan, enact, and reflect upon their teaching.

In the next portion of this chapter, we illustrate how these principles

informed the design of specific activities designed to engage the community

of practice in addressing the needs of included students. However, before

proceeding to describe the activities, we elaborate on the orientation to

teaching that has been central to our work: Guided Inquiry supporting

Multiple Literacies (GIsML).

III. GUIDED INQUIRY SUPPORTING MULTIPLE
LITERACIES (GIsML)

We elected to label our orientation Guided Inquiry supporting Multiple

Literacies (GIsML) for the following reasons: ‘‘Inquiry’’ reflects our belief

that inquiring is fundamental to learning; furthermore, inquiry matches the

orientation stipulated in national standards as the desired approach to

teaching science. ‘‘Multiple literacies’’ reflects the notion that meaningful

inquiry often crosses disciplinary boundaries and that it is often useful to

apply tools from multiple disciplines to engage in successful inquiry (e.g., use

14. A Community of Practice & LD 489



of mathematical tools in scientific inquiry). Finally, ‘‘Guided’’ reveals

our belief that the teacher plays a critical role in facilitating the development

of scientific knowledge in an inquiry-based environment. (For a more

elaborated description of GIsML, the reader is referred to Magnusson

& Palincsar, 1995).

One tool that was introduced to the community of practice was a heuristic

(see Figure 14 –1), depicting the instruction according to phases set within a

particular problem space; that is, a guiding question that is broad and

identifies a general conceptual terrain (e.g., How does light interact with

matter? Why do things sink and float? What’s in soil?). Inquiry proceeds

through cycles of investigation guided by specific questions (e.g., How does

light interact with mirrors?) or a particular phenomenon (e.g., shaping a ball

of clay to hold the most weight). Integral to this orientation is the conception

of the classroom as a community of inquiry (cf. The Cognition and Technol-

ogy Group at Vanderbilt, 1994; Wells, 1995). Hence, the investigations and

documentation of data gathered in the course of the investigation are con-

ducted in pairs or small groups. Furthermore, a critical feature in the instruc-

tion is the reporting phase, during which the investigative teams share their

data, identify the evidence they have gathered to support or refute extant

claims, and contribute new claims for the class’s consideration. Students

experience the same phase repeatedly in the same or different contexts. This

is the recursive aspect of instruction that is required to promote meaningful

learning—particularly with respect to scientific inquiry. For example, one

needs sufficient experiences examining natural relationships among phenom-

ena before one can meaningfully test explanations for these phenomena.

In the course of GIsML instruction, students and teachers participate in

two forms of investigation. Through firsthand investigations, children have

experiences related to the phenomenon(a) they are investigating. In the

Problem Space

LEARNING COMMUNITY

Conceptual Terrain

Activity Setting

ENGAGE . . .gerating claims (hypotheses)
    asking/refining questions to investigate

INVESTIGATE

EXPLAIN

REPORT Findings
[public sharing]

Prepare to Investigate

Prediction

Prepare to Report . . . . RELATIONSHIPS

Prepare to Report . . . .THEORIES

Cultural Context

� Magnusson, 1999
Figure 14–1 The GIsML Heuristic.
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course of secondhand investigations, children consult text for the purpose of

learning about others’ interpretations of phenomena or ideas. The ultimate

goal of GIsML instruction is to support children’s learning of scientific

understandings and to enable students to experience, understand, and ap-

preciate the ways in which these understandings have evolved by using the

tools, language, and ways of reasoning that are characteristic of scientific

literacy (cf. Driver et al., 1985; Lemke, 1990; White & Frederiksen, 1998).

Research investigating the experiences of students with learning disabil-

ities in guided inquiry science instruction is sparse and little of it is

classroom-based. Carlisle and Chang (1996) conclude from their classroom

research that students with learning problems fare poorly and express

doubts about their capacity to perform successfully in these classes. The

potential for students with learning disabilities to profit from inquiry-based

experiences is signaled in the research of Dalton et al. (1997) who found that

students showed greater attainment of conceptual understanding in an

inquiry-based condition when compared with an activity-based (essentially

unguided) condition; however, the students with learning disabilities did not

demonstrate the same conceptual growth as their nonidentified peers.

Explanations for the difficulties experienced by students with learning

problems in the context of science instruction vary and suggest different

forms of intervention. For example, Gersten and Baker (1998) argued that

students with learning disabilities must become ‘‘fluent with essential factual

and conceptual knowledge’’ (p. 24) before they can profitably engage in

inquiry-based instruction. Furthermore, Woodward and Noell (1991) and

Mastropieri et al. (1997) argue that students with learning disabilities require

significant coaching to engage productively in the kinds of reasoning that are

typically associated with inquiry-based approaches to science instruction.

These findings suggest the following questions: What constitutes helpful

guidance for students with learning disabilities in science instruction? How

can guided-inquiry instruction promote the conceptual development of stu-

dents with learning disabilities? What would enable these students to profit

from the opportunities guided-inquiry instruction appears to provide stu-

dents who do not have learning disabilities? These questions guided the

design of the case study research conducted with the community of practice

in its second year. We turn to this research next.

IV. CONDUCTING CASE STUDIES OF INCLUDED
STUDENTS IN GIsML INSTRUCTION

The five fourth and fifth grade teachers from the GIsML community

of practice participated in the first phase of this case study research.

These teachers were in the second year of membership in the community.

14. A Community of Practice & LD 491



Typically, teachers instructed a GIsML program of study over several weeks

(2 to 5 weeks) on a daily basis, for 45 minutes to 2 hours a day (dictated by

scheduling constraints and the preferences of the teacher). The research

methods employed reflected a range of ethnographic procedures including

(a) videotaping, (b) focused observations by participant observers who

documented using field notes, (c) debriefings with the teacher following

instruction, and (d) structured interviews with the identified children.

Prior to beginning the GIsML program of study, each teacher identified

the students for whom there were Individualized Educational Programs.

Typically, there were three identified children in each classroom, with an

additional two or three children whom the teacher had referred for evalu-

ation or whom the teacher was considering referring, principally because

of concerns with academic achievement and/or behavior. The teacher

determined how these students were grouped for the purposes of small

group work.

A. Observational Research

One focus for the observations was the entire class. This focus was more or

less problematic, depending upon the participant structure in place. For

example, within GIsML instruction, there are several phases when the

participant structure is whole-class presentation and/or discussion (e.g.,

during the presentation of the question/challenge/problem that will guide

the investigation, planning for the investigation, and when the children are

reporting and comparing the outcomes of their inquiry). There are other

phases when the students are working primarily in small groups (e.g., during

the investigation activity, when preparing to share the results of their investi-

gation, and generating claims they wish to make following their investiga-

tions). The researcher followed the teacher (using a video camera and field

notes) during both whole-class and small-group activity. In addition, there

was a sound system adequate for capturing students’ participation in these

whole-group activities.

During the small group activities, a researcher continued to follow the

teacher (who was wired with a remote microphone) while other researchers

focused on the activity of the identified students, rotating attention from one

child to the next in 15- to 20-minute intervals. If the observer found the child

to be totally disengaged in the activity of GIsML instruction for a 5-minute

period, the observer intervened for the purpose of exploring procedures for

re-engaging the student, starting from low-level intervention and proceeding

to more supportive intervention, only to the level necessary to reengage the

child. An example of a low-level intervention would be asking the student to

explain what he or she is doing. A more high-level intervention would

include offering to record the child’s thinking if he or she appeared to have

492 Palincsar et al.



writing difficulties. The nature of the support as well as the student’s

response to the intervention was recorded in the field notes.

In addition to characterizing the opportunities and challenges associated

with GIsML instruction, the research was designed to determine how

students with special needs responded to these opportunities. Some of the

data useful to answering this query result from the classroom data already

described. However, to understand what the students, as individuals, ac-

quired in the way of scientific concepts and the ability to engage in scientific

reasoning as a function of their GIsML experiences, the classroom data

clearly needed to be augmented with additional data. These data included:

(a) formal assessments that were administered pre-/post-GIsML instruction,

(b) individual interview data, and (c) artifacts that were generated by the

students in the course of GIsML instruction (e.g., student notebooks,

posters, and other forms of writing).

B. Formal Assessments

There were three formal assessments administered to all student participants

in each class: a standardized reading assessment (The Gates–MacGinitie),

measuring vocabulary knowledge and comprehension, a pre- and post-

assessment of the students’ conceptual understandings of the topic of the

program of study, and a measure that assessed children’s attitudes toward

and beliefs about the nature of science and scientific problem solving.

Relative to the identified students, these formal measures were used for

several purposes. One purpose was to gather information regarding chil-

dren’s prior knowledge. These data informed the teachers’ thinking and

decision making as they planned the program of study with the university-

based researchers. A second use was to compare the entering knowledge and

beliefs of identified children with their unidentified peers. And, of course, a

third reason was to be able to assess changes in students’ thinking following

the program of study. However, these are all fairly static measures that do

little to inform the question of how children have come to these attitudes,

beliefs, and understandings. The remaining three data sources (individual

interviews, artifacts, and video and field notes) were useful to addressing this

question.

C. Individual Interviews

Each day, following the instructional session, the identified children were

interviewed using the following set of questions; (1) What happened in class

today? (2) What did you do today? (3) What did you learn about [topic under

study], (4) Was there anything helpful to your learning today? (5) Was there

anything that was unhelpful to your learning today? (6) What would have
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been helpful to your learning today? and (7) Is there anything else you would

like to tell us?

Engaging the students as informants served the following purposes: The

interview provided the occasion to ascertain the child’s perspective on the

day’s events. The child’s comments enabled elaboration upon the field notes

for the day, and, finally, the child’s reflections on the day’s events could be

juxtaposed with the other records of the day’s events.1

D. Student Artifacts

The artifacts, including student notebooks and the posters completed by

pairs of students, provide another window on the child’s thinking and

learning throughout the instruction. It was not uncommon for a child in

her small group activity to assent to the position of the group on an issue,

but to then reveal in her own notebook entry that, in fact, she had a more

accurate or complete conception than did her peers. These artifacts were

also invaluable to learning more about the mediational means and semiotics

that children draw upon in resourceful ways when traditional writing is

ineffectual for them.

E. Video Records and Field Notes

Finally, the (partial) video-record and field notes were integral to ‘‘getting

another look’’ when trying to fill in the details regarding the day’s events or

when checking on the relationship between the child’s account and the

events as they appeared to unfold to an observer.

V. CONSTRUCTING AND ANALYZING THE CASE
STUDIES

Following data collection, the next challenge was the preparation of the case

studies themselves. Working from the multiple data sources we have de-

scribed, the goal was to represent the experiences of each child in a manner

that captured both the activity of the child and the context in which this

activity was unfolding2. The cases were constructed by: (a) compiling the

assessment data to provide descriptive information regarding each identified

1We are keenly aware that these individual interviews are themselves a form of intervention. We

have frequently observed children using these interviews as occasions for ‘‘rehearsing’’ ideas that they

will subsequently bring to the classroom (e.g., the day after the interview).
2For additional information regarding the construction of the cases, see Palincsar et al. 2000. Case

studies of included students in GIsML instruction are presented in Collins (2003), Cutter (2003), and

Miller (1999).
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child’s general achievement level, prior knowledge regarding the topic under

investigation, and changes in understanding over the course of the instruc-

tion, (b) drawing upon the field notes and video records to write a narrative

that captured the child’s engagement and participation in both the small

group and whole class instruction, (c) synthesizing the interview data to

capture the child’s reflections on his or her experiences with this instruction,

and (d) synthesizing comments made by the teacher relative to the instruc-

tion or to the identified child’s engagement and learning.

We then conducted across-case analyses for the purpose of identifying

patterns in the included students’ participation and learning. These analyses

revealed that students’ challenges clustered into four categories of demand:

print literacy, linguistic/conceptual, attention, and social interaction. We

describe each of these next.

In GIsML instruction, there were a number of ways in which children

could represent and communicate their ideas; to illustrate, we documented

identified children using drawing and demonstrations to describe their think-

ing. Nevertheless, there were also numerous demands for print literacy. For

example, there were data tables that were presented by peer groups reporting

their findings, and there were notebook entries that the children were asked

to make in which they recorded their claims and the supporting evidence,

and, of course, in secondhand investigations, the children were reading text.

These demands often exceeded the students’ capabilities. In some cases,

because of the role played by the researchers (described previously), we

were able to determine the kinds of support that enabled the students to

meet these print literacy demands; for example, providing environmental

print to support preparing notebook entries (e.g., posting terms frequently

associated with the topic under study, such as density and buoyancy in the

study of floating and sinking objects, or terms used in scientific inquiry, such

as evidence and observation) and transcribing children’s writing.

There are numerous conceptual and linguistic demands associated with

guided inquiry science instruction. For example, integral to scientific inquiry

is an understanding of argumentation—learning how to evaluate the rela-

tionship between knowledge claims and the evidence for those knowledge

claims, learning how to search for disconfirming evidence, and keeping in

mind and comparing competing ideas. The linguistic demands are related to

the specificity with which language is used in science and the fact that many

of the technical terms used in science are unfamiliar to children.

The demands on children’s attention in the context of GIsML are related

to some of the features particular to this form of inquiry-based instruction.

As has been indicated, there is a significant amount of recursiveness that is

integral to this instruction. For example, multiple groups of students investi-

gate the same phenomenon and report data that are typically more similar

than different. Children need to attend closely to how others conducted their
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investigations; they need to listen for how the findings of other groups

compare to their own findings, and they need to be thinking about the

significance of these similarities and differences in outcomes. Furthermore,

cycles of inquiry occur in which students conduct investigations in which

they are manipulating one variable at a time (e.g., changing the ramp height

in an investigation of mass and momentum). If a student fails to appreciate

the ways in which the recursiveness serves to provide multiple opportunities

to confirm and refine one’s understandings, then the recursiveness can seem

repetitive, uninteresting, and unnecessary. Given the frequency with which

identified students also exhibit problems of attention, this is a demanding

aspect of guided inquiry teaching. At least initially, the demands on the

teacher include supporting students to understand why multiple investiga-

tions of the same phenomenon are necessary and helping students to focus

their attention in productive ways.

The social interaction demands on children are particularly prominent

when the class is working in small groups. The roles and responsibilities of

the group members need to be negotiated, and compromises need to be made

relative to the distribution of resources. The case study research revealed

that it was not uncommon for included students to be disenfranchised

during small-group work; these students were denied access to the investi-

gation materials, their ideas were not solicited, and—even when their ideas

were accurate and would have advanced the group’s thinking—they were

challenged relative to having their ideas acknowledged.

Recall that the ultimate goal in the construction of these individual cases

was to present what we learned through this case study research to theGIsML

Community of Practice in order (a) to provide teachers the opportunity to see

included student participation in a new way, (b) to promote conversation and

collaborative problem solving regarding the opportunities and challenges of

guided inquiry science instruction, and (c) to collaboratively design interven-

tions that might be implemented in general education settings that would

enhance the learning of included students. To facilitate this, we prepared

‘‘vignettes’’ that, while derived from the case studies, were briefer than the

case studies and were also composites, enabling us to feature the areas of

challenge we identified in the case study research. Furthermore, the vignettes

were also constructed to feature the strengths that included children brought

to the instruction (e.g., their skills in using equipment and representing their

ideas through drawing). The vignettes were several pages in length. Univer-

sity-based members of the community then planned the reading and discus-

sion of the composite vignettes as the centerpiece of the conversation during

two of the meetings of the upper elementary teachers in the community of

practice, introducing one vignette at each meeting. The teachers first read

through the vignette and then, drawing upon the discourse that they

were accustomed to in GIsML instruction, the teachers were encouraged to
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identify claims they would make about the participation and learning of the

child featured in the vignette and the evidence supporting each claim.3 The

reading of the vignettes was followed by a discussion in which the school- and

university-based members of the community generated a set of interventions,

drawing not only on the vignettes, but also on the teachers’ and researchers’

experiences in the classrooms. These interventions (identified in Table I) were

organized according to the four areas (previously described) that had been

identified as areas of challenge for included students.

Following the two vignette conversations, four of the five teachers who

had participated in the case study research chose to participate the following

year in the next phase of this research—implementing the interventions in a

guided inquiry program of study. This phase of the research began with

planning conversations that were held with each teacher individually. Meet-

ing with the individual teachers ensured that the planning took into account

(among other issues) their unique classroom contexts, the profiles of the

individual students enrolled in their classes, and the opportunities and chal-

lenges associated with the specific topic(s) their class would be investigating.

While there was some variability in the interventions teachers committed to

investigating, there was more commonality than difference. Each teacher

identified interventions related to print literacy, including: (a) providing

students a publicly posted glossary of terms frequently encountered in

GIsML instruction (e.g., evidence) or specific to the topic of study they

would be implementing (e.g., reflection, absorption, transmission), (b) pro-

viding specific writing prompts to support children’s writing in their note-

books, and (c) making provisions for children with significant writing

problems to have a writing ‘‘buddy’’ to assist with writing challenges. The

four teachers also selected an intervention specific to the conceptual/linguis-

tic demands associated with GIsML; namely, encouraging the included

students to practice their presentations before they engaged in public

reporting to the class regarding their investigation. Two teachers indicated

an interest in frequently interviewing included students for the purpose of

monitoring more closely the nature of their thinking, particularly during

small group investigation time. All of the teachers indicated that they were

concerned about the experiences included students were having in the context

of the small group investigations (in particular). The social relational prob-

lems experienced by identified students were especially prominent in the two

vignettes and were referenced in these planning conversations. The teachers

proposed: (a) modeling the nature of constructive interactions in small group

investigation, (b) paying closer attention to the constitution of small groups,

(c) monitoring more closely the interaction of the small groups, and

3For sample vignettes and analyses of teacher–researcher conversations using the vignettes, see

Cutter et al. (2002).
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Table I

Interventions for Promoting the Engagement/Achievement of Students with Special Needs

Challenges Strategies

Language/Cognition 1. Engage in close monitoring of the thinking of students (especially

during investigations, in preparation for reporting, and following

reporting)

. observing what these students are doing during their investigation

. frequently ‘‘checking in’’ with these students to determine what

they are thinking

2. Assign and rotate ‘‘intellectual’’ roles that would support cognitive

engagement (e.g., playing the roles of monitoring the clarity of data

representation or monitoring the relationship between claims and

data)

3. Provide ‘‘rehearsal’’ opportunities, especially prior to reporting

4. Pay explicit attention to technical vocabulary by

. engaging students in generating useful definitions (e.g., ‘‘what do

we mean in this class when we talk about providing evidence?)

. assessing students’ understanding of terminology

5. Maintain a class/individual glossary of useful terms and post and

refer to these terms.

Print literacy 1. Use scaffolded notebook entries that support students’ thinking and

organization of ideas, and that reduce amount of required writing

. employ prompts that focus students’ writing (e.g., describe what

happened to the CDS when you pressed on the balloon; explain

your thinking about why this happened)

2. Provide peer- or adult-assisted writing (i.e., transcription)

3. Provide environmental print supportive of writing in the topic area

(e.g., posted claims, glossary)

4. Support students’ use of graphic depictions with simple labels

. Model use of graphics

. Share different representations

Attentional 1. Engage in pacing to optimize attention of class (e.g., employ

selective reporting by students, have groups report to one another

and then share a comparison of their findings and explanations)

2. Use jigsawing, as appropriate, to maximize use of time and provide

more compelling reasons for sharing

3. Assign ‘‘intellectual’’ roles (described previously) to set purposes for

listening

4. Provide frequent and specific feedback to these students regarding

their engagement and activity, especially with respect to cueing

students when they are engaged in productive activity, as well as

when they are in need of a change of course toward productive

intellectual activity.

Social/Interactional 1. Promote effective interaction during problem-solving activity in

small groups by:

continued
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(d) paying more attention to the assignment of roles and responsibilities in

the small group activity. Finally, one of the four teachers indicated that she

would include as an intervention paying closer attention to issues of pacing

so that she did not unnecessarily tax the children’s attention spans.

VI. LINKING TEACHER LEARNING AND STUDENT
LEARNING

The outcomes of implementing these interventions are reported in Palincsar

et al. (2001), in which we compare the pre- to post-test performance on the

measures of conceptual understanding and scientific reasoning for the year

in which we conducted the case study research and for the year in which the

teachers implemented the interventions described. We reported the data

from each year for included students, low-achieving students, and typically

achieving students. We found that, prior to the vignette and planning

conversations, identified children did not make significant progress in sci-

ence content learning, as measured by the paper-and-pencil assessments. In

fact, the only students who demonstrated significant learning gains were the

typically achieving students. After the vignette-based professional develop-

ment and implementation of the interventions previously described, the

included children made significant or near significant gains in content know-

ledge in three out of four classrooms. While there are limitations to teasing

apart the effects of the interventions, given that they were implemented

during the second consecutive year each teacher taught the same program

of study, it is worth noting that the pattern of student improvement held

across teachers, whether a teacher had two or three years of experience

teaching a topic. Furthermore, in the one teacher’s class in which we

Table 1

(Continued)

Challenges Strategies

. Explicitly model how to effectively work together to engage in

problem-solving activity in small groups.

. Monitor small groups to determine how well they are working

together effectively such as with turn-taking, sharing materials

. Facilitate debriefing in small groups regarding how effectively

they worked together during the problem-solving activity.

2. Plan group work mindful of using distributed expertise among

students so that they assist one another (e.g., organizational skill,

engineering skill, task-focused)

3. Group students mindful of interactional demands (e.g., distributing

across groups those students who excel at being helpful to others).
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continued to see significant gains accrue only to the typically achieving

students, we did not observe the teacher to implement the interventions

she had identified in the planning conference with the identified students;

in fact, she indicated that she felt drawn to use these interventions with the

more capable students, whom, she felt, were in a better position to profit

from the interventions.

VII. THE TEACHERS’ REFLECTIONS

In this final portion of the chapter, we present some of the teachers’ reflec-

tions on their participation in the activities of this community of practice,

specific to focusing on the engagement and learning of included students.

Our data sources include teachers’ journals, as well as focus group conver-

sations and interviews that we conducted with the teachers in the course of

this research.

A significant theme emerging from the teachers’ reflections is the extent to

which, in the context of guided inquiry experiences, included students

revealed more about their strengths than is typically revealed in more

traditional instruction, although they are challenged to share what they

know effectively. Ms. Dunbar speaks to this:

When these children are in science—where they are using both

language and hands-on experiences—it’s like this floodgate; all of

a sudden they can let out all they know. Their knowledge was real

scattered, all over the place. . . . They have never been in a position

of having all this knowledge come out and so they don’t have any

idea how to process, or refine it . . . they have had very little practice

doing that. They almost look like my four-year-old . . . where the

world is just your oyster . . . perhaps if they had done this earlier,

they wouldn’t be like this.

One theme that emerged from these data was that the interventions that

the teachers identified as the most effective were also the most demanding on

the teacher. An example was the activity of interviewing the included stu-

dents for the purpose of monitoring their thinking. However, as Ms. Jentzen

describes in the following text, this was also a very effective intervention if

for no other reason than the opportunities it afforded her to learn about

what these students knew and had not been able to communicate in more

traditional ways:

In one way, it [the intervention of frequently interviewing included

students about their thinking] confirmed a lot of things that I had
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been thinking all these years as I’ve been working with students—

mainly with these special, you know, ed students. They know a lot

more than they are ever going to be able to tell you or especially

write. And it really comes out as you do these interviews . . . they

might write a word or maybe nothing on a piece of paper . . . no

matter what you to try to get them to do . . . these students have such

difficulty with reading and writing. But . . . that said . . . they were

really understanding what was going on, and had a lot of material

to contribute and their understanding was pretty impressive. And if

you did not interview these students at these critical stages, you’d

never know that this was happening.

A third theme emerging from the teacher reflection data is the tension

experienced by the teacher who is trying to accommodate students with

special needs at the same time that she is trying to optimize the learning of

her entire class; in essence, planning and conducting instruction that would

accommodate multiple—not necessarily overlapping—zones of proximal

development. Ms. Dunbar speaks to this tension and the way that she

resolved it, which was to permit students a more significant role in determin-

ing what course their investigations would take:

I thought it was fabulous that the special ed kids could do this. But

if it is at the expense of other kids making growth. . . . So this year I

really tried hard to find ways that I could be stretching everybo-

dy . . . So that it could stretch everybody . . . I had to be willing to let

kids go. Kids did go in all different directions . . . I mean a lot of stuff

I wasn’t ready for them to go on to . . . but they did and it was a good

thing. They went beyond our investigation and even took it home

with them.

A final theme is the sense of self-efficacy that teachers derived from

enacting the interventions that they selected. Two teachers, Ms. Dunbar

and Ms. Lacey, spoke to this. First, Ms. Dunbar:

A lot of times you go to the meetings (IEP) and you are just sitting

there and you are a nobody. I mean they are talking around you, and

you as a classroom teacher know that this isn’t right, or this doesn’t

feel very good . . . but I feel like I’m not the intellectual person, or

I don’t have anything to bring to the table. I hadMorgan’s IEP in the

process of doing GIsML and I felt much more confident that

I clearly got it. It was like . . . Ah, I have this whole new understand-

ing of this kid. And what I could do as a teacher to work with

her . . . and prior to this, she just looked like an out-of-control,
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wisecracking, mean little girl. And that’s not what’s going on here at

all. Like I had much more knowledge. Actually, I have more know-

ledge than the people sitting at the table who are just talking

from books. I mean, I am talking about a real kid, sitting here,

who . . . who absolutely can do some of this stuff and you [speaking

of the other members of the IEP team] need to help me with this.

A similar sentiment is expressed by Ms. Lacey, who is commenting on the

value of implementing GIsML instruction, complete with the interventions,

at the beginning of the school year. Ms. Lacey also speaks to the learner and

task-specific nature of the intervention implemented:

So the advantage of doing inquiry at the beginning of the year, even

though we have always felt that there were advantages to doing it at

the end . . . spending time with those special ed kids and absolutely

knowing what you can do to help them. I’m not saying nobody did

anything with these kids before . . . but probably not like this real

specific kind of . . . let’s look at what needs to happen here . . . kind of

thing.

VIII. CONCLUSION

This chapter has focused on the ways in which school- and university-based

members of a community of practice collaborated in the context of a

professional development effort to come to new understandings about how

to better support identified students in challenging science instruction.

Specifically, case study research, conducted over sustained time and drawing

upon multiple sources of data at the level of the teacher, classroom, and

individual identified student, led to the design of vignettes that featured

composite pictures of included children.

During the group discussions of the vignettes, teachers began to develop

a shared sense of both the strengths that identified students brought to this

instructional context, and the challenges they encountered. This research

and vignette activity revealed that the challenges of included students were

not merely a function of the characteristics of the children, but also

a function of the features of the context. The availability of physical re-

sources, the interactions with peers, the children’s access to the teacher, the

culture of the classroom, and many other features influenced the learning

opportunities available to included students.

The vignettes presented the findings of the research in specific ways that

were highly recognizable by the teachers. We would argue that the vignettes

became a powerful tool for the use of this community of practice. What we
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cannot speak to, of course, is the value of the vignettes outside of the context

of a community of practice. Previous research on professional development

to enhance the inclusion experiences of students (Schumm & Vaughn, 1995;

Marks & Gersten, 1998) suggests that a relationship of trust between re-

searchers and teachers, as well as researchers’ respect for teacher perspec-

tives, can make a difference in the professional development context. Our

research, although not focused on the issue of trust, might seem to provide

additional support for these conclusions.

Our findings also support the conclusions drawn by Vaughn and Schumm

(1994) and Boudah et al. (1997) regarding the need for intensive collabor-

ation in professional development efforts that are directed to work of this

complexity. In part, the use of case-based vignettes, drawn from the class-

rooms of participating teachers, enabled the experience to be intensive,

collaborative, and sensitive to teacher needs and views. The design features

of the vignettes allowed for close examination of particular children in

particular instructional contexts, thus creating the possibility for common

understandings. The narrative form of the vignette may also have contrib-

uted to teachers’ interest in and understanding of the contents of the

vignettes. Teachers reported that they were able to ‘‘see’’ their own students

in the composite student featured in the vignettes.

Through the mediation of discussion prompts, teachers focused on the

strengths of the included student in the vignette as well as the challenges

faced by that student. From a common understanding of included students’

strengths and challenges, strikingly similar strategies designed to support

included students were identified and adopted by all participating teachers.

As we have presented these findings to other researchers interested in enhan-

cing the experiences of teachers and students in inclusive settings, we have

been asked, ‘‘How did you get teachers to do all that?’’ In fact, the teachers

decided for themselves what practices would be most helpful, in light of what

they knew about their own students and about the instructional context.

Conversations around case-based vignettes appear to provide a context in

which educators can develop a shared lens for considering the profiles of

diverse learners in inclusive settings, and identify approaches to enhancing

the participation and achievement of these students.

APPENDIX 1: VIGNETTES FROM EVAN’S EXPERIENCE
WITH THE LIGHT PROGRAM OF STUDY

Evan: The Learner

At the time of the Light Program of Study in this fourth grade classroom,

Evan was 9 years, 5 months old. Evan is blond with blue eyes, a quiet, always
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neatly dressed child. He often appears to attend to what is going on in class,

but has difficulty understanding some of the more subtle aspects of a whole-

class activity. His records indicate a diagnosis of Asperger’s Syndrome,

which especially challenges Evan’s ability to attend and to carry on some

social interactions. Nevertheless, Evan has evidenced a willingness to par-

ticipate wholeheartedly in all the phases of the GIsML instruction, including

the secondhand investigation during which the students and teacher partici-

pated in Reciprocal Teaching. Although Evan appears to be quiet and

indeed somewhat removed and he has evidenced difficulty in small group

interactions, he has consistently attempted to make a place for himself as a

contributing member of this classroom community. We observed Evan

getting support from the teacher or other children. For example, during a

whole-class writing activity, the teacher made sure that Evan was able to stay

with the rest of the class by either helping him with his writing or suggesting

ways for him to abbreviate what he was writing with the idea of coming back

to it later.

Evan’s scores on the Gates MacGinite Reading Tests, Vocabulary and

Comprehension and samples of his writing indicate a student who is strug-

gling with the written word. On the Vocabulary subtest, Evan’s raw score was

19, placing him in the 23rd percentile, with a grade equivalence of 3.1. On

Comprehension, he scored slightly higher, with a raw score of 24, placing him

in the 37th percentile with a grade equivalence of 3.3. His total reading scores

were raw score ¼ 43, percentile ¼ 29, and grade equivalent ¼ 3.2. Interest-

ingly, Evan values books and reading. In an interview and on the epistemo-

logical measure, he commented positively regarding the helpfulness of books

for finding out about things. When asked about what might be additionally

helpful in the Light investigation, he reported that he would want to read

more about light in a book. We also observed a high level of engagement

during the secondhand investigation when the class was reading the scientist’s

notebook, especially when Evan took the lead during that activity.

This GIsML activity in the classroom took place over several weeks.

Through the use of videotapes, fieldnotes, interviews, Evan’s journals,

and other literacy artifacts, we were able to observe Evan in various activ-

ities and participant structures over time. In the following vignettes, we

characterize some of Evan’s experiences in the Light Program of Study,

attending especially to both the challenges and opportunities of the

GIsML instruction as they intersect with Evan’s cognitive and affective

strengths and needs.

Initial Activities: Week 1

The conceptual goals for this inquiry were for the children to advance

their understanding about the ways in which light interacts with various
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materials. The children were introduced to the concepts of absorb, transmit,

and reflect. In the first week of the investigation, the children worked in

dyads with a flashlight and a bucket filled with 28 different materials: plastic

tray, brown paper, white/brown circle, white Styrofoam, black circle, white

board, blue Styrofoam, cup, blue spongy object, silver cardboard, aluminum

foil, orange tissue paper, yellow windsock material, meat tray, black felt,

white felt, small white circle, small square plastic container, plastic baggie,

dark blue wrap, Kleenex, white netting, wax paper, bag, light blue wrap,

silver/brown wrap, red lid and bucket. The children shined the flashlight on

each material, examining and then categorizing the way the light interacted

with the material. For example, they would look to see if there was any light

coming through the material. The children were given worksheets listing the

materials and providing a column for them to organize the materials into

categories based on the way light interacted with them. After investigating

and then categorizing the materials for two days, each dyad reported their

findings to the whole class during public sharing.

During the initial investigation, Evan and his partner, Danny, were en-

gaged in the activity and working cooperatively together. We observed Evan

contributing to his partner’s ideas and to the whole class discussion. Danny

and Evan worked well together at first. Danny took a ‘‘mentoring’’ role

(as reported by the teacher) that provided Evan with support and encourage-

ment. Evan reported to one of the researchers that he was Danny’s ‘‘assist-

ant,’’ a responsibility that seemed to provide a frame for him in terms of

what he was expected to do. We also found that the first worksheet given to

the students to guide their investigation was particularly helpful to Evan. It

kept him focused on the task, while supporting his understanding of what

the partners were supposed to do in the first investigation of light interacting

with materials. [see worksheets]

We noted that during this investigation, Evan was not only engaged, but

understood his role and responsibility as a partner. For example, when the

teacher, trying to encourage the children to talk to each other in their dyads

or small groups, asks the class what kinds of questions one partner might ask

another, Evan responded: ‘‘What can we do to support this?’’—referring to

how to document their findings in order to report it to the class. Again, we

observed the teacher asking Evan and Danny about their progress as they

prepare their documentation for public sharing. At this point, she asked the

boys how they might show evidence for their claims. Evan suggests they can

‘‘show ’em with pictures.’’

When Evan and Danny reported to the class during public sharing, we

observed a well-orchestrated presentation. Evan read from one side of the

chart, and Danny read the remainder. The chart was made up of categories

in which the boys had placed the various materials based on how they

interacted with light from a flashlight. Danny took charge, fielding questions
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from other students. All the while, using a yardstick as a pointer, Evan

attempted to choose children who had their hands raised. The boys had

chosen interesting terms to describe what the light is doing with the mater-

ials, and we can’t be sure if Evan contributed to the development of these

terms. During the public sharing, Danny reported that some materials were

‘‘holey and clear,’’ the light ‘‘cuts through,’’ and ‘‘half and half’’ in describ-

ing the light going through the material. Evan’s partner was helpful in

supporting Evan through parts of the investigation. However, over time,

Danny took on more of the activity and sometimes seemed to prevent Evan

from being fully involved.

The next investigation during week 1 was introduced by the teacher after

all the children had reported their findings from the first investigation. At this

time, she also presented the standards for investigating and maintaining

consistency in the inquiry. The ‘‘light catcher’’ (a piece of white cardboard)

was shown to the children and recommended as a tool to see light on the

other side of the material being investigated. At this point, the teacher also

described reflection of light off an object for the students by comparing a

bouncing soccer ball with the reflection of light off an object. During this

discussion, we get a sense that Evan understands at least this initial idea of

reflecting light. During the whole group discussion, he volunteered and went

to the board, diagramming light from a flashlight bouncing off different

objects.

During these activities, Evan was engaged and contributing (according to

interviews, artifacts, videos). We also have evidence, from the pre- and

postconceptual assessments, that his conceptual understanding regarding

light absorbing, transmitting, and reflecting was advanced.

Public Sharing

From the videotapes, we have evidence of Evan engaged and participating as

a listener during public sharing, particularly in the first two weeks of the

GIsML instruction. He consistently raises his hand and contributes or asks

questions. When he is called on, his questions and comments are not always

clear to the listener, and as a result may not always be followed up on or

clarified.

During interviews, Evan indicated that he was listening to what others had

to report during public sharing. He commented that he liked to hear what

other people were thinking about the investigation. Evan wanted to know

more about how they did what they did, and he reported that the charts

other students used in their sharing were helpful to him.

The interviews conducted with Evan, especially after public sharing (two

occasions in the first week), indicated his developing understanding about

how light behaves when interacting with various materials. He reported in
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the interview that he had learned that day that light reflects, that it can

be blocked, and that it can go through materials. He told the interviewer

that his new learning that day had been that light can be blocked, but

some light can go all the way through. He said he wondered and would

want to ask the other students, ‘‘How did you do that?’’ He thought it was

helpful to his learning to learn ‘‘about all the stuff that people know about

light.’’ The same day, Evan wrote in his journal, ‘‘Light is blocked by

dark material.’’

Week 2 and Beyond

In Week 2, the children started by getting ready to share and then reporting

their findings. During the first day of this week, the teacher introduced the

terms ‘‘reflect,’’ ‘‘absorb,’’ and ‘‘transmit’’, with a definition for each. We

have evidence of Evan’s understanding in an interaction where he pointed

out that all three (absorb, transmit, reflect) are going on at the same time

with one material. However, soon after this contribution, it appeared that

Evan was not engaged in working with his partner or in getting ready for the

reporting the next day. In a discussion with Danny, Evan, and the teacher,

the teacher and Danny were interacting, but Evan, although sitting right

there, was not participating. A little later, the camera captured Evan walking

around the room somewhat aimlessly and at one point going to the teacher

to ask if it isn’t time for art. At the end of this day, Evan wrote in his journal:

‘‘I learned that light can reflect, absorb, and transmit’’ and ‘‘My partner and

I aren’t getting along.’’ In fact, from our videotape data from that day,

Danny and Evan, while they are physically together at the table, are never

observed talking to each other at all. We observed Danny taking over more

of the activity and Evan just sitting there. Evan contributes during the public

sharing the next day by reading part of the chart that Danny had

constructed. However, it is Danny who has taken control of the reporting,

determining what they will share and calling on students with questions and

comments.

During the public sharing the next day, Evan and Danny (with pointers in

hand) reported on which materials absorbed, reflected, and transmitted

light. Evan added, ‘‘Most of it reflected.’’ This was not really heard because

Danny called on Ronnie who had a question in the middle of Evan’s

statement. We seem to have another example here of Evan’s engagement

in the public sharing phase as both listener and reporter.

During the reflection with mirrors cycle of the GIsML activity, Evan

continued to be less engaged and did not contribute at all to his new

partnership with Brandon. Furthermore, during whole-group activities

such as public sharing, we observed Evan a few steps behind with many of

his comments and questions. For example, he repeated a comment about the
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measurement of angles made by the reflected light presented by two boys

who were sharing. The same point had been noted previously by three other

children and the teacher, tired of the repetition, said they had heard enough

about the angles not adding up to 180 and that it did not need to be

mentioned again. Within seconds of her statement, Evan raised his

hand and reported that the boys angles did not add up to 180. Laughter

erupted and Evan looked around him in utter confusion. Moreover, concep-

tual measures and artifacts of Evan’s work during this time indicate no

growth in conceptual understanding of reflection with mirrors.

Secondhand Investigation: Reciprocal Teaching

The remainder of Week 2 was devoted to the secondhand investigation, the

text inquiry into Lesley Park’s notebook. From the videotape and field

notes, we have data that Evan exhibited a high level of engagement and

some measure of enthusiasm during RT, especially when he led the activity.

In his role as leader on 2/27/98, Evan had specific and predictable ‘‘tasks’’ to

perform, and he seemed quite supported by the ‘‘script.’’ Evan knew what

was expected and what to do next. He understood that in his role as leader

he was responsible to his peers to summarize parts of the text, generate

questions, make predictions, and check on the need for others to clarify.

However, not only was he conscientiously connected to his role as leader, he

was also genuinely using the text to further his understanding while perform-

ing that role. We have some information that Evan values and enjoys

reading (primarily from the epistemology measure), so perhaps it is not

surprising that Evan participated fully in this cycle of the GIsML inquiry.

During his time as leader, Evan prompted an interesting discussion when he

asked the question, ‘‘Why is light energy?’’ In his interview that day, Evan,

when asked what questions he had, repeated, ‘‘Why does it [light] have

energy?’’ And interestingly, when asked what would help him learn more,

Evan suggested that if he could look back through the pages of the text it

would help, and that he would like to see Lesley do her investigations. All in

all, he found the secondhand investigation that day to be fun. He said, ‘‘It

was fun’’ at least twice during the interview.

As the GIsML instruction proceeded and by the time the class gets to the

Color inquiry using the secondhand investigation, we have evidence from the

videotapes that Evan seldom contributed in a substantive way to advancing

his own understanding or to the thinking of his classmates. From the pre-

and post-conceptual measures, Evan exhibits no growth in his conceptual

understanding of color. Artifacts of Evan’s writing would also confirm these

observations.
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CHAPTER 15

Learning dis/Ability as the
Intersection of Competing
Discourses: Implications
for Classrooms, Parents,
and Research

D. Kim Reid and Jan Weatherly Valle
Teachers College, Columbia University

I. INTRODUCTION

In its third decade of institutionalization within public education, special

education has reached a crossroads. As debates about the overall efficacy of

special education rage in both professional and popular literature, larger

questions emerge about the purpose of schooling and the role of special

education in achieving that purpose (Dudley-Marling, 2001; Andrews et al.,

2000; Brantlinger, 1997). What was a noble intention to provide a free and

appropriate education in the least restrictive environment for students with

dis/abilities1 now engenders scathing criticisms among some professionals,

1We use the spelling dis/ability to remind our readers that ‘‘dis’’ is always the mirror image of and is

co-constructed by our notions of ‘‘ability,’’ that what we normalize in our culture and our time in

history determines what is viewed as abnormal, however, such dichotomies as normal/abnormal,

abled/disabled, healthy/pathological can be misleading and dangerous.
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who suggest that special education has become nothing more than ‘‘a

refugee camp for the casualties of schooling’’ (Slee & Weiner, 1998, p. 105).

It is neither the presence of debates nor the criticisms leveled at special

education that should concern us. Indeed, such debates reflect the work of

thinking professionals who care about the educational outcomes for chil-

dren. It is the current polarization about the direction of special education

reform that has the potential to stymie the field and prolong the resolution of

issues. Describing this schism as ‘‘the special education divide,’’ Andrews et

al., (2000) identify two opposing and distinct viewpoints about special

education: (1) incremental reformers who uphold the current system of

searching out scientifically validated instructional practices and innovations

that lead to educational transformations within the individual in contrast to

(2) the substantial reconceptualists who maintain that the current system is

inherently flawed because of assumptions about dis/ability within both soci-

ety and schools that significantly limit the educational outcomes of individ-

uals. In fact, within academic circles, this philosophical divide has

materialized in the recent addition of Disability Studies in Education, a

new special interest group within the American Educational Research Asso-

ciation (AERA), that stands apart from the Special Education special inter-

est group. Clearly, this is a debate of significance.

The field of learning dis/abilities, with its particular history of enduring

debates around what exactly constitutes a learning dis/ability as a differenti-

ated category for certain students who display difficulty learning and not

others, provides a rich context within which to consider what it means to

identify and serve students designated as having ‘‘special needs’’—special

enough to warrant attention apart from the needs of ordinary learners. The

very act of making decisions about which children deserve which resources

for what purpose constitutes the construction of meaning-making about how

we conceive a free and appropriate education for all children. As Dudley-

Marling (2001) argues, ‘‘Ultimately, the meaning of learning disabilities is

tied closely to the meaning of schooling’’ (p. 13).

II. DISCURSIVE PRACTICES OF DIS/ABILITY

To better understand the process of meaning-making within the learning dis/

abilities field, it is useful for us to conceptualize ‘‘the linguistic conventions

that structure the meanings assigned to disability and the patterns of re-

sponse to disability that emanate from, or are attendant upon, those mean-

ings’’ (Linton, 1998, p. 8). Our discursive perspective is not meant to

diminish or call into question the academic difficulties of students labeled

as learning dis/abled, but rather to broaden our understandings beyond

conventional and naturalized ways of thinking. In this essay, we use the
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term impairment to refer to ‘‘variations that exist in human behavior,

appearance, functioning, sensory acuity, and cognitive processing’’ (Linton,

1998, p. 2) and dis/ability as the product of the social, political, economic,

and cultural structures of society (Corker & Shakespeare, 2002). Further-

more, we hope in making this distinction to bring unintended consequences

that result from assumptions within our discipline to the fore. In conceptual-

izing learning dis/abilities as a discourse that responds to the shifting nature

of the culture in which it is embedded (like all other discourses), we are able

to consider how dis/ability becomes constructed in the ways we choose to

speak about it and practice it.

A. Scientific, Medical, and Psychological Discourses

In that medicine and psychology spawned the field of learning dis/abilities

(as well as the institution of special education), it is no surprise that the

traditional conceptualization of learning dis/abilities embodies the scientific,

medical, and psychological discourses: a scientific expert (e.g., school psych-

ologist, neuropsychologist, clinical psychologist) must make a ‘‘diagnosis’’

based on comparisons with the performance of children thought to be

‘‘disability-free.’’ However, as a disciplinary offspring not only of medicine

but also of psychology, special education also embraces the inherent

assumptions of that parent discipline. We see the basic tenets of science,

medicine, and psychology in the centering and privileging of statistically

defined ‘‘normalcy’’ (Davis, 1995), individualizing and pathologizing

of difference, and adherence to the objective traditions of science (Linton,

1998). Hence, special educators choose the individual as the primary unit

of analysis.

It is instructive to consider the process by which an ordinary child

becomes a disabled individual. In current practice, teachers present academic

tasks deemed ‘‘age-appropriate’’ with expectations of a specified range of

responses that represent mastery. The child whose responses consistently fall

outside this specified range eventually will, in most cases, be noticed as

‘‘a person with qualities to be discovered by agents of the School’’ (Varenne

& McDermott, 1998, p. 215). Herein, the evolution begins. The child be-

comes an object of intense observation and documentation, a process

reserved only for children who perform outside of the specified range of

response. In order to confirm or rule out the possibility of learning dis/

abilities, a teacher makes a referral so that a psychologist can administer a

battery of psychoeducational tests to the child to generate an individualized

psychoeducational report based largely upon the results. Soon, a special

education committee meets to discuss the test results and to determine

eligibility for individualized special education services. If deemed eligible

on the basis of ‘‘really being’’ a special education student, an Individualized
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Education Plan (IEP) is developed. The transformation from ordinary

schoolchild to disabled individual is now complete.

The act of assigning individuals, specifically children, as the unit of

analysis reveals much about the ‘‘taken-for-granted’’ assumptions that

undergird special education generally and learning dis/abilities specifically.

Such assumptions form the basis of a particular discourse of disability that,

in turn, constructs a particular individual—the special needs child. Reliance

upon the scientific, medical, and psychological discourses for making mean-

ing of dis/ability precludes any conceptualization other than ‘‘deviance from

the norm, as pathological condition, as deficit, and significantly, as an

individual burden’’ (Linton, 1998, p. 11).

As a profession, special education relies upon the assumption that it is

both legitimate and possible to expose, measure, and categorize normal and

abnormal cognitive, emotional, and behavioral phenomena within individ-

uals. Thus, a close relationship exists between psychometrics and special

education. Given the origins of special education within medicine and

psychology and the close association of psychometrics with the natural

sciences, it is unsurprising that special educators embraced the construct of

intelligence, giving rise to a widespread use of tests as well as a sustained

belief in the capacity of tests to portray accurately how individuals learn and

think (Thomas & Loxley, 2001). Consequently, the use of tests to explicate

learning or failure-to-learn engenders a particular way of speaking about

children. For example, the language of testing provides a host of terms and

phrases that might be evoked in explaining a child’s struggles to learn—a

significant discrepancy between ability and achievement, areas of deficiency,

visual and auditory processing problems, evidence of scatter, inattentive

behaviors, erratic performance, reluctance to take risks, lack of inhibitory

control, performance relative to grade level, and so on. Perhaps as Linton

(1998) contends, ‘‘The fact that impairment has almost always been studied

from a deficit model means that we are deficient in language to describe it

any other way than as a ‘problem’ ’’ (p. 141). Furthermore, the more focused

we are on the individual, the more likely it is that the individual will become

‘‘determined’’ and restricted by his or her dis/ability status (Varenne &

McDermott, 1998). Or, as Thomas and Loxley (2001) describe this phenom-

enon, the ‘‘disabled child’’ becomes enveloped in a ‘‘cocoon of professional

help’’ (p. 53).

B. Institutional and Legislative Discourses

Because people act intentionally to construct social structures that support

and distribute particular discourses, it is relevant to focus on special educa-

tion as the institution society has constructed in response to children who

struggle in school. If we conceive of language as a form of social practice, we
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more clearly see ‘‘conventions routinely drawn upon in discourses [that]

embody ideological assumptions which come to be taken as mere ‘common

sense’ ’’ (Fairclough, 1989, p. 77). Thus, our interest lies in examining special

education as an institution that speaks about learning dis/abilities in

naturalized ways and enacts particular practices for individuals so classified.

Foucault’s (1983) analysis of the human sciences is useful to our concep-

tualization of special education as a social institution. In understanding how

an object of discourse (e.g., madness, sex, criminality) becomes ‘‘an overall

discursive fact,’’ Foucault (1978) considers ‘‘who does the speaking, the

positions and viewpoints from which they speak, the institutions which

prompt people to speak about it and which store and distribute the things

that are said’’ (p. 11). Therefore, what interests Foucault (1973) is not the

truth of what is said, but rather the apparatus itself through which what is

said can be said in a particular society.

If, like Foucault, we understand special education as a discourse through

which a whole system of practices functions in a coherent way, we grasp the

ways in which dis/ability is produced and maintained. Special education is a

complex apparatus constructed and monitored through law (The Individuals

with Disabilities Education Act and its subsequent reauthorizations),

enacted through the domain of public education, and financially supported

by federal and state governments. As such, IDEA represents the intersection

of political beliefs and scientific ideas about dis/ability within the specific

cultural context of America at a particular time in history (Kalyanpur

& Harry, 1999; Varenne & McDermott, 1998). For example, IDEA’s

emphasis upon individuals with dis/abilities reflects the particularly Ameri-

can value of individualism as does the law’s intense focus upon individual

educational programming (Turnbull & Turnbull, 1997). As Varenne and

McDermott (1998) maintain, ‘‘The people of the United States tell each

other that education is about individuals and their development and that

educational practice is legitimate only to the extent that it fosters individual

development’’ (p. 106).

The legal and educational practices underpinning the institution of special

education likewise support the scientific, medical, and psychological dis-

courses that select the individual as its unit of analysis. In response to the

occasion of a child’s failure to learn, a cadre of professionals who together

comprise the learning dis/ability service industry (e.g., special education

teachers, special education consultants, educational diagnosticians, school

psychologists, clinical psychologists, tutors, special education administra-

tors) stand poised and ready to apply their scientific tools to the task of

identifying the educational needs of the individual child. Once characterized

as having ‘‘special needs,’’ the scientific, medical, and psychological

discourses reposition the child who fails to learn as a child who requires an

education that is, by definition, special—so ‘‘special’’ that it may mean an

15. Implications of Learning Dis/ability 517



education apart from children without a ‘‘special’’ designation. For in

America, the child who fails to learn is living within ‘‘a world well organized

to label and disable’’ (Varenne & McDermott, 1998, p. 42). The discursive

practices inherent within the present apparatus of special education lead

professionals predictably toward the ‘‘easy overattribution of events to the

dispositions of individuals rather than to the failings of institutions’’

(Thomas & Loxley, 2001, p. 53; Skrtic, 1991). Given that the current insti-

tutional/legislative discourses legitimize normal and abnormal as naturalized

categories of individuals, it is also a discourse whose consequences extend

deep within an individual’s ‘‘most private deliberations about their worth

and acceptability’’ (Linton, 1998, p. 24).

C. Social, Political, and Cultural Discourses

In contrast to the currently operationalized discourses (scientific, medical

and psychological, and institutional and legislative) that individualize dis/

ability, the newly emerging field of Disability Studies offers a framework for

conceptualizing social, political, and cultural discourses. These are dis-

courses that promote understanding of dis/ability as both a function of

human variation (as opposed to pathology and deficit) and the meanings

attributed to those variations (Linton, 1998). Within such a framework, the

external conditions—social, political, and cultural—that contribute signifi-

cantly to the dis/ability experience share center stage with human variation

as the unit of analysis.

In contrast to an understanding of dis/ability solely in terms of deficits

located within the individual (what we are calling impairment), these dis-

courses acknowledge that dis/ability may be experienced differently

depending upon an individual’s race, class, and gender. Typically, in the

quantitative studies that dominate the field, these discourses are largely

ignored (Reid, 2001). Given the varying combinations of such identity

dimensions, however, it follows that there can be no single experience of

dis/ability.

If we reconceptualize learning dis/abilities in terms of human variation

rather than pathology, it silences the debate about whether all children

should receive a free and appropriate education in the least restrictive

environment, that is, in inclusive2 educational settings. In this view, vari-

ation is addressed through differentiation, not the sorting of children into

already available categories. In response to dis/ability, it becomes necessary

2We must acknowledge that there are serious problems with the ways that what people call

‘‘inclusive education’’ is being carried out. In many instances, students are put into general education

classes, but they never become part of the class, that is, they are never truly included. Or, they are put

into classes where they are expected to do the grade-level work they cannot do and neither the students

nor the teacher are given sufficient supports.
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to move beyond assessment and intervention with the individual to assess-

ment and intervention of the context in which the individual functions.

III. IMPLICATIONS FOR THE CLASSROOM

The link between the perspective we have described and instructional prac-

tice lies, for us, in Vygotsky’s theory and its associated instructional

methods, now widely research-based, and also its compatibility with critical

theory. These ways of looking at instruction place emphasis on the meaning

we give impairment (i.e., an impairment is only an occasion for difficulties

and focuses on the impact of context on dis/ability. For far too long, special

education has zeroed in on the ‘‘disordered child,’’ and only now are some

beginning to examine the failures in instructional environments—see, for

example, the recent work of Beth Harry and her colleagues (2002)—and on

examining who benefits from this arrangement, children and their families or

the orderliness of schools. When we focus on what teachers must do to create

a welcoming and productive classroom as educational practices interact with

the individual characteristics of children, two questions become salient:

First, how should teachers’ roles differ from what is typical and traditional?

And, second, what would classroom instruction look like if we focus on the

context as a way to support difference?

A. Teachers and the Context

To create and re-create supportive, efficient, and effective contexts for

learning minute by minute and day after day, teachers need to approach

their work as scholar practitioners:3 this is that teachers must be able to

operate as responsive curriculum-makers and informed decision-makers

rather than as technocrats who steadfastly follow directions in textbooks

and implement preformulated programs—which are necessarily based on

logical task analyses and, because of their built-in structure, cannot address

the illogical, psychological realities of fluctuating student needs. To design

curriculum and make effective decisions, teachers must know how to ask and

answer questions to improve teaching and learning and vigilantly monitor

the impact of societal forces as they get played out in classrooms. That is,

they must regard teaching as critical inquiry and accept ethical responsibility

for social change. Being a scholar practitioner is different from being a

3We are not talking about every teacher becoming a teacher researcher, although we have no

problem with teacher research. The model we have in mind is that teachers continuously observe

students, analyze, and keep track of what each student is doing (see Calkins, 1994, for specific and

reasonable methods for doing this), and make decisions about what and how to teach the student

using the data collected. It is in this way the teacher becomes the curriculum maker.
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teacher researcher in the sense that data are collected as an integral part of

teaching.

According to Vygotsky’s view as well as that of both the dis/ability studies

and dis/ability rights movements, the biological impairments—whether

neurological, physical, or sensory—are real and can be substantial. What

matters, as we have argued earlier, is not so much the fact that impairments

exist, but the meaning we give them. As Hall (2000) points out, the problem

with categorizing people is that we assign more value to some groups than

others, therefore introducing inequitable power dynamics. In this sense, we

can conceive of dis/ability as an historical social construction4 rather than

simply a medical fact. Dis/ability, therefore, is always an interaction between

the student’s characteristics and the demands (and supports) of the current

historical and political as well as material environments (Fleischer & Zames,

2001; Longmore & Umansky, 2002; Mitchell & Snyder, 2000; Stiker, 2002).

Teachers, then, need to examine both the ‘‘realities’’ of individual diversity

(detectable or assumed) and the more textual stories, anecdotes, myths,

jokes, and practices of our culture that define dis/ability in ways that serve

to marginalize dis/abled people.

We argue that teachers need to accept ethical responsibility for social

change not only because of our concern with dis/ability, but also because

people with dis/abilities are not ‘‘neutral’’ bodies. We are concerned about

the overrepresentation of students of color5 and students who are English

Language Learners (ELL) in special education—as well as their greater

likelihood of being placed in segregated settings after they are identified

(Losen & Orfield, 2002). Although the data suggest that such students

are often underrepresented in the learning dis/abilities category and over-

represented in mental retardation and emotional behavioral disturbance, we

are aware that underrepresentation and the concomitant denial of services

is a problem as well, particularly when Latinos/as, who tend to be under-

represented in learning dis/abilities, are sometimes highly overrepresented in

the juvenile justice system. Furthermore, as the number of students classified

in one category goes down (e.g., in the category of mental retardation after

the California courts determined that there was a disproportionate number

of African American children labeled as mentally retarded), the numbers

in one or both of the other categories goes up (i.e., learning disabilities

and emotional disturbance). However, there is little variation in the

4Disability has carried different meanings in different cultures and in different periods of history.

Longmore and Umansky (2001) trace the shifting meanings of dis/ability in American history and

culture.
5We are well aware that the term ‘‘people of color’’ is problematic, because it makes whiteness

invisible—as if white is not a color—at the same time that it centers whiteness as the normal and

natural standard (Bartolome & Macedo, 1999). The term ‘‘English language learner’’ functions in a

similar way, in that it centers Standard American English.
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total number of students assigned to the three categories combined (Kavale

& Forness, 1998). Part of the problem is that daily school practices—refer-

rals, evaluations, placements, and instructional practices—are carried

out under conditions never intended by the law (Harry et al., 2002; Mehan

et al., 1986). Another part of the problem, of course, is that the mostly white

teaching force operates on subconscious assumptions about what consti-

tutes knowledge, the purpose of schooling, and appropriate curriculum

(Losen & Orfield, 2002) and makes referrals based on those unconscious

assumptions.

To counteract these problems in the case of dis/ability means learning to

see through labels to perceive and honor the multidimensionality and cap-

abilities of all students, despite their impairment(s). It also implies making

serious efforts to learn from students about their situatedness (i.e., their

individual positioning determined by the intersectionality of race, class,

gender, sexual preference, and age) and what it means to them. To profit

from this learning, teachers must have a thorough understanding of the

nature of society and the interaction between culture and learning and

how they construct and position various persons with dis/abilities. Teachers,

particularly with students whose life experiences differ from their own, must

ask students about their lives, listen to them, and learn from them. They

must also be as knowledgeable about studying and empowering students in

a variety of contexts (i.e., home, classroom, playground) as they are about

planning and evaluating academic instruction. They must be prepared

to collaborate in inclusive communities as well as teach in one-to-one

or small-group settings. Teachers need to apply, modify, and invent class-

room practices that allow all students to learn side by side in culturally

relevant ways.

Culture plays such an important part because learning is an inherently

social activity (Nieto, 2002; Vygotsky, 1987/1998, 1993). It is through

working with others that one becomes socialized into the strategies and

practices of the community, that is, becomes a literate person (Gee, 1999).

Schooling is about the acquisition of ways of talking, acting, thinking,

strategizing, knowing about knowing, and doing school—for example,

different contents such as social studies, science, and mathematics require

different languages and practices.6 These are always associated with a

social group, such as the community or the class. In classrooms, often

6The IRE model is often criticized, because the teacher does most of the talking and holds the lion’s

share of the power. It also forces students to respond rapidly and with predetermined correct answers,

often a problem for students with impairments that manifest as learning dis/abilities. However, this

does not mean that this form of instruction should never be used. It can be useful in some kinds of

lessons. Certainly, however, it should be used much less often than it currently is. As we differentiate

instruction more, we believe that teachers will choose this model less frequently.
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‘‘appropriate’’ ways of behaving are considerably different from those

learned by children at home (Heath, 1983). This mismatch is particularly

apparent when children from urban or rural settings or nondominant/racial/

cultural/linguistic groups enter school and confront the preference teachers

typically have for language usage that is narrowly defined by Standard

American English (SAE) exposition. We would not argue that students

should not be taught SAE, but rather that their home languages and other

aspects of culture be accepted and used as the basis for instruction and for

crossing boundaries to SAE. That they are not has been largely a political,

rather than instructional, decision.

Since learning is internalized through social, most often dialogic, inter-

actions, we consider these languages and practices both the context for and

the content of instruction. This means, as Rueda, Gallego, and Moll

and others (see Torres-Velasquez, 1999) have pointed out, that what consti-

tutes the least restrictive environment and defines the nature of a free and

appropriate education is not static. Curriculum is enacted in each classroom

with each teacher and each group of students during each minute of the

day. As a consequence, the least restrictive environment is no more a

place than is special education. The former is a range of services; the latter

shifts minute to minute according to what is being said and done in the

material context of the classroom, by whom, and about what. As a conse-

quence, teachers must be prepared to address the ways that classroom

participation structures—the IRE model (teacher Initiates, student

Responds, and teacher Evaluates), revoicing, structured and conversational

instructional groupings (Reid & Fahey, 2000)—can be used to promote

learning through dialogic social interaction, learner independence through

structured routines, and access to the general education curriculum through

differentiated instruction. We should note here that we interpret the 1997

reauthorization of IDEA as well as the No Child Left Behind Act of 2002 as

emphasizing access to the general education curriculum over exclusively

accelerated (typically, in deficit models, referred to as remedial) approaches

to instruction.

However, because every student is different—there really are no ‘‘types’’

of students—and learning dis/abilities are, by definition, a heterogeneous

group of disorders, we also highlight the need for student-centered, authen-

tic, and contingent instruction. Such instruction requires that teachers design

primarily social and holistic (Thomas & Loxley, 2001) tasks that address

the curricular goals. Once the tasks have been assigned, they observe

and evaluate students’ responses, and scaffold the students’ behaviors

by helping them extend appropriate responses and redirect incorrect or

insufficient ones.

Vygotsky (1987/1998, 1993) also argues that teaching must lead develop-

ment. Teachers, then, must support children as they work within their
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individual zones of proximal development: that is, beyond what they can do

without assistance but within the range of what they can do with support. It

is in this way that students grow into the languages and practices of

schooling. For example, students learn language by interacting with other

language users, science by collectively carrying out experiments, history by

researching and writing historical narratives.

To carry out this kind of contingent teaching, teachers must have inquiry

tools—they must know how to observe, conference, and interview; generate

anecdotal records; take and analyze field notes; lay out sociograms; analyze

student work samples and portfolios, etc.—to solve the ongoing problems of

teaching, to study an individual student, to collect information to share with

parents, and/or to provide evidence to support a position for colleagues and

supervisors. Such data can be very important in prereferral trial teaching

and in the development of IEPs. It is this kind of close observation and

contingent teaching that promotes teachers as curriculum makers and

reveals the nature of appropriate academic and culturally relevant responses.

In sum, we see the role of teachers as supportive and interactive inquirers.

They observe and guide students, incorporating a gradual release of teacher

(and other student) responsibility. As students participate in and progres-

sively acquire appropriate school behaviors, they become increasingly able

to act independently. Knowledge is acquired through a reciprocal effect

between learners and teachers, who transform the discourse of interest

even as they are transformed by it. Clearly, we are not advocating what

has become business-as-usual: the general education classroom with

a teacher at the front and most students working individually on the same

task at the same time, perhaps with students with learning dis/abilities

working with a teacher, teacher aide, or paraprofessional over to one side

doing one-to-one or remedial instruction. Or, worse yet, situations where

students are removed from the classroom for all or part of the day.

B. Our View of Classroom Instruction

We begin with the (democratic, civil rights) assumption, grounded in social

justice concerns, that separate is not equal and that all students belong in

general education classrooms (Shapiro, 1999). Rather than ask if a student

with a learning dis/ability belongs, we ask what the teacher must do with the

assistance of other team members to make the general education classroom

a welcoming, productive, and constructive environment for all students. In

our minds, the responsibility for ‘‘fitting in’’ has more to do with changing

attitudes and the development of welcoming classroom communities and

compensatory and differentiated instructional approaches than with the

characteristics of individual learners. Another way to say this is that

the focus is on redesigning the context, not on individuals’ impairments.
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We acknowledge that there is considerable resistance to this position as a

result of historical assumptions about dis/ability and the practices and

purposes of schooling. We also acknowledge that we need to learn more

about how to do inclusion better and that we might never become so

sufficiently skilled that we are always able to include 100% of students.

Nevertheless, our basic assumption is that social justice is best served

through the pursuit of increasingly inclusive practices.

One way of truly including students with dis/abilities (rather than having

them in general education classrooms in which they are still marginalized) is

to include in the curriculum a variety of ways of knowing. For example,

teachers might discuss with students how the privileging of science has

served to disempower the voices of persons who do not have formal

training—in comparison to experts of the scientific, medical, psychological,

institutional, and legal discourses—and begin to expose students to mater-

ials that incorporate different ways of knowing. People with dis/abilities,

because of reduced life chances, are often among those who are underedu-

cated, although they have a lot to tell us about the experience of being dis/

abled, particularly with respect to being in schools and other life settings

with a label. So teachers might include in the curriculum personal-experience

narratives in the form of autobiographies, interviews, focus groups, essays,

etc. and assist students in discovering what we can learn from them. Other

useful materials include novels, poems, and other forms of literature as well

as films, videos, and TV programs. Teachers can also direct students to

the internet, newspapers, magazines, and other popular information

sources—both those developed by people with dis/abilities and those in

which students with dis/abilities are written about by others. Another avenue

for foregrounding nonscience forms of knowing is to invite parents and other

people from the community to share their knowledge on relevant topics.

Respect for life experience helps all of us militate against the notion that

we and other ‘‘experts’’ have the answers. It helps our students become more

sensitive and appreciative of the knowledge that people with dis/abilities

have to share and positions them to be more understanding of the dis/ability

rights and dis/ability studies movements. We hope that it might also help

engender in today’s children a stance of solidarity with those dis/abled

people who are working so assiduously to improve circumstances for them-

selves and others, particularly those who are unable to speak for themselves

because of poverty, language issues, etc.

The first step in providing a supportive, welcoming, and productive class-

room environment is the building of a classroom community. It is a strong

community that facilitates academic, social, and emotional growth among

students, particularly within communities composed of diverse learners

(Peterson & Hittie, 2003; Sapon-Shevin, 1999). Community-building is

a conscious and evolutionary process that begins on the first day of school
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and ends on the last day. It is the foundation that supports cooperative

learning, differentiated instruction, and classroom talk. To ensure successful

implementation of such strategies, teachers must intentionally create a class-

room environment that engenders a sense of safety and belonging, a value

for diversity, shared responsibility for the community, and an overall atmos-

phere of support and caring. What might a community of learners look like

in action? Upon entering such a classroom, one would most likely notice

movable classroom furniture that is arranged and rearranged to foster active

collaboration among students. Bulletin boards are not teacher-made;

instead, students ‘‘own’’ and use bulletin boards to reflect life in this particu-

lar classroom. Group photographs may be placed around the classroom,

depicting students engaged in memorable community activities. In that

collaboration is valued over competition, students constantly work together

and view one another as valuable sources of knowledge, regardless of

differing ability levels, culture, or ethnicity. Class meetings are routine,

providing a site in which teacher and students engage in respectful and

thoughtful dialogue about their community. Lastly, students take ownership

for their community, sharing in leadership roles and active problem-solving.

Another step is the use of differentiated instruction (Tomlinson, 1999,

2001). Differentiated instruction is a flexible system of offering multiple

levels/types of instruction around the same key learning goals. Teachers

determine what is to be learned by all—let’s say one structure for writing

an expository paragraph using introductory, supporting, and concluding

sentences—and then groups—and regroups, sometimes heterogeneously,

sometimes homogeneously and sometimes even as a whole group, depending

on the nature of the lesson—students who work collaboratively to help one

another achieve that goal, whether the assignment be an individual or group

assignment. Teachers may vary the process, product, or content of assign-

ments in order to meet the needs of students working at various levels of

familiarity and competence. For example, some students may be asked to

write an expository report on some topic they research together; some may

be asked to compose an essay using expository paragraphs, but on some

familiar topic that does not require research; and some groups may be asked

to write a single paragraph. The common instructional goal allows all

students to share in large group instruction, discussion, and debriefing.

Textbook companies are now producing social studies and other texts that

cover the same content at different levels of reading complexity, which can

greatly facilitate the implementation of differentiated instruction.

Compensatory instruction, on the other hand, is designed to allow the

students access to the general education curriculum in ways that work

around their dis/abilities. Students with reading problems might watch a

film, listen to a recording, read with a partner, or prepare a text the night

before with the help of their families at home in order to enable them to
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participate in classroom activities. As another example, students having

difficulties in writing or spelling may be taught to use computer spell- and

grammer-checks. We mention compensatory instruction because it is power-

ful but seldom used.

What we do not advocate is instructional accommodations. This term

suggests that classroom instruction be designed for those students who

‘‘fit’’ grade-level requirements and then modified for those who cannot

perform well. It is this kind of thinking that continues to marginalize

students with dis/abilities, who are nearly always perceived as not fitting in

one way or another—academically, socially, physically, etc. Instead, instruc-

tion should be designed from the outset with all students in mind. Seldom,

then, is it appropriate to conceptualize a classroom as a space in which a

single teacher teaches a single lesson to all students at the same time. Instead,

it is more productive to think of the classroom as a community of learners

and teachers who work together to make certain that everyone is supported

in doing work that is appropriate.

Clearly, our approach to classroom practices is more politically grounded

and interactive than that of many teachers and colleagues. Many take for

granted, for example, that the deficit is in the child, where we prefer to think

of the problem as a sociopolitical one (e.g., curbs and steps, not immobility,

cause the handicapping condition, despite the fact of paralysis). Or, for

another example, there seems to be an assumption that the law always

protects students and their families; we, however, advocate the examination

of how legal ideology also functions to stabilize social structures that

reproduce inequitable educational outcomes.

We think an honest look at the competing discourses in the field (i.e.,

scientific, medical, psychological, institutional, legal, social, political, and

cultural) and the failures (e.g., disappointing efficacy studies, overrepresen-

tation of students of color) of special education enables teachers to become

aware that they have choices and that those choices have real consequences

for real children. Focusing on students’ impairments leads to much different

conceptualizations, assessments, and interventions than does focusing on,

for example, the medical, legal, and bureaucratic sets of apparatus that

classify them as disabled. The result is that teachers become more thoughtful

about what they do, more aware of the impact of their decisions,

and, hopefully, assume ethical responsibility for making change where it

is needed.

IV. IMPLICATIONS FOR PARENTS (CAREGIVERS)

The Individuals with Disabilities Act (IDEA) mandates collaborative deci-

sionmaking among parents and professionals. Specifically, the law ensures
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that parents have the right to be informed, the right to be knowledgeable

about the actions to be taken, the right to participate, the right to challenge,

and the right to appeal (IDEA, 1990, 1997). Thus, parents have the right, by

law, to engage with professionals in the special education process. However,

upon stepping into the arena of special education to exercise the legal right

to participate, parents unwittingly enter an ongoing drama in which the

principal players speak the elaborate language of science and law and offer

mere walk-on roles to parents.

As established elsewhere in this chapter, special education embodies

scientific, medical, psychological, institutional, and legislative discourses.

Entrenched within the positionality of ‘‘expert,’’ school professionals typic-

ally initiate, direct, and terminate special education committee meetings.

Parents may struggle to understand the legal and scientific language that

circulates among professionals. Their own child, described by professionals

as an amalgamation of test scores, discrepancies, deficits, and limitations,

sometimes becomes virtually unrecognizable to them (Valle & Aponte,

2002). The parent’s knowledge of the child, in contrast, appears informal

(i.e., less important) in its lack of scientific verification. Thus, special educa-

tion discourses that drive and sustain practice may effectively alienate

parents from the collaborative process guaranteed by law.

How might we reconceptualize the relationship between professionals and

parents to come closer to the kind of collaboration envisioned within IDEA?

We must first recognize how scientific, medical, and psychological discourses

estrange parents from the process. Special education professionals can begin

by refusing the standpoint of objectivity required by science to embrace

‘‘other ways of knowing’’ that may emanate from a subjective and particular

standpoint. In opening such a space, parents can participate as experts in their

own right. They bring to the table holistic conceptions of the child across time

and contexts. The integration of such textured and contextual understandings

of the child with educational perspectives would most certainly lead us closer

to authentic collaboration. Furthermore, the release of special education

professionals from the shackles of objectivity should enable parents and

professionals to engage with one another as people with a common interest

in the educational welfare of the child—in sharp contrast to performing the

‘‘roles’’ of parent and professional as typically expected within current special

education practice. Within a context of shared responsibility, parents and

professionals should be able to construct a reciprocal relationship of mutual

benefit in which each genuinely learns from the other.

We must also acknowledge that parents may experience the institution of

special education differently, depending upon their cultural orientation. For

example, Kalyanpur et al. (2000) suggest that ‘‘the principle of parent

participation is based on ideals that are highly valued in the dominant

culture’’ (p. 122). In other words, parents from cultures other than the
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white, middle-class culture of the United States may not value the special

education guarantee of due process in the quite the same way. For cultures in

which the needs of collective society supersede those of the individual, it may

be difficult for parents coming from such (sub)cultures to appreciate the

emphasis that special education places upon individual performance and

intervention (Kalyanpur & Harry, 1999).

As discussed at length elsewhere in this chapter, the discursive practices of

special education operate within a scientific, objective framework. Hall

(1981) contends that cultures for which objectivity holds great value are

‘‘low context’’ cultures, that is, cultures that rely upon decontextualization

as a means to generalization. In contrast, ‘‘high context’’ cultures ‘‘accept,

even encourage, conclusions that tolerate greater ambiguity’’ (Kalyanpur

& Harry, 1999, p. 7). Thus, parents from high context cultures who question

the practices of a low context culture (e.g., America) are at risk for being

perceived as ignorant, impertinent, and/or uncooperative. Moreover, the

conception of dis/ability as something that resides within the individual

and requires treatment may be bewildering to parents from (sub)cultures

in which dis/ability ‘‘has spiritual causes, is temporary, is group owned, and

must be accepted’’ (Kalyanpur & Harry, 1999, p. 45).

How might we consider differing worldviews within the context of

parent/professional collaboration? In order to communicate and collabor-

ate effectively, we contend that the position of the special education profes-

sional needs to be that of a listener/learner. To engage in meaningful

collaboration with parents means letting go of the alienating expert stance

that positions professionals above parents rather than beside them. It is

within mutual dialogic exchange that authentic collaborative relationships

have the possibility to flourish.

V. IMPLICATIONS FOR RESEARCH

Approaching dis/ability as we have suggested obviously implies a revised

agenda for our research enterprise as well as our educational one. Thinking

of dis/ability as a sociohistorical, scientific, medical, psychological, institu-

tional, and legal construction means that we must begin to research and,

when needed, change the sociopolitical and cultural contexts in which indi-

vidual conditions or impairments play out. It also suggests that we focus

more on the variety of potential meanings one might assign to individual

impairments that render them hurtful or harmless. We hinted at some needed

realignments in our research efforts earlier: studies directed at understanding

how the sociohistorical, scientific, medical, psychological, institutional, and

legal discourses position students as dis/abled; investigations to determine

which and how aspects of instructional environments and professional
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beliefs and attitudes produce and re-produce dis/ability; exploration of how

the myths, stories, anecdotes, and jokes that circulate in our culture have

defined and continue to define dis/ability and how we might interrupt effects

that are harmful (such as the overrepresentation of students from nondomi-

nant-culture linguistic and ethnic/racial groups); and searching for ways of

increasing commitment to and processes for improving inclusion, societal

and educational. Additional federal and state funds are one part of the

solution, but improved teacher education programs that emphasize the

rights of all children to be in classrooms and prepare teachers to carry out

differentiated instruction are also essential. We need to learn more about

how to do this well.

But, important as these issues are, more than new topics and questions are

needed. Our fascination as a field with quantitative designs and methods is

troubling, given that researchers have employed the procedures of the hard

sciences to study humans—now widely believed to be inappropriate (see

Denzin & Lincoln (2000) and Thomas & Loxley (2001) for extended argu-

ments). One of the reasons why this has been so troubling is that this work

has led almost exclusively to the comparison of groups. Group-based meth-

odologies, however,

by abstracting particular groups’ similarities from an understanding

of their various complexities (such as differences among them

in terms of gender, class, language, locality, age, health, sexual

orientation, [ability], etc.), often fall into the trap of essentializing

(e.g., perceiving all Latinos/as [or students or subgroups of students

with learning dis/abilities] to be the same), objectifying (i.e., seeing

people as objects of educational policies and practices, rather than

as self-determining subjects with a say in their education), or

even romanticizing the lives of those on the margins. (Leistyna,

1999, p. 149)

Acceptance of such group-based distinctions is built into the system.

American educators share a mindset that we can or should be able to know

something about student behavior and achievement from a label, the stu-

dent’s test scores, and sometimes even race/ethnicity or native tongue. In fact,

these presuppositions almost never hold true; the picture is always too com-

plicated to allow generalizations. For example, at least some factors, such as

academic initiative, are more closely aligned with immigrant status (e.g., how

many generations a family has been in the United States or the country of

origin) than with racial/ethnic background (Tai, 1999) and yet concerns with

immigrant status are virtually absent from our literature. As a consequence,

we should be skeptical about educational research that draws conclusions

regarding groups without reference to the social positionings of specific
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individuals within these groups. Reid (2001) argues elsewhere that randomiz-

ing these differences away in controlled designs or matching subjects are not

adequate solutions. Rather, they serve to obscure important information.

Another problem with group-based studies is that although many demon-

strate significant associations, eager researchers often interpret these findings

as causal. Thomas and Loxley (2001), for example, suggest that despite years

of research and claims about causality, it is still unclear whether reading

(sub)skills, such as phonemic awareness, are the cause of the deficit or the

result. Careful reading of the literature confirms the legitimacy of their

critique: it is as plausible to assume that students who are experiencing

difficulties learning to read, for example, may not be adept at the (sub)skills

being assessed because they do not read well as it is to assume that failure

to acquire those (sub)skills is the basis for their inability to read. Other

problems Thomas and Loxley raise with respect to quantification include

the fallacy of reductionism, the metaphorical nature of knowledge, the reifi-

cation of constructs through the use of the measurement instruments that

define them, and the negative effects of labeling on identity and performance.

They assert that claims touting the progress of special education over the last

100 years seem to be relatedmore consistently to ‘‘changes in the political and

social climate than from research in special education’’ (p. 23). The climate

that led to PL94–142 is one case in point, the growing federalization of

education another. No wonder we consistently read laments from educa-

tional researchers about the gap between research, at least theoretically

objective and controlled, and practice, rooted in habits of mind and the

spontaneous, intuitive, and local decision-making that grows out of them.

Perhaps educational change is rooted in shifts in the zeitgeist, because

administrator, teacher, and student habits of mind—their identities,

like all person’s identities—are formed and reformed in whatever political,

symbolic, and economic conditions dominate society at large. In the context

of contemporary capitalist social formations, these conditions are competi-

tive and hierarchical and, inmainstream special education research, treated as

if they were static and immutable ‘‘truths.’’ What we need, then, is a more

dynamic and fluid notion of how we think about difference, a conception that

would enable us to examine the more textured nuances of the societal and

individual co-construction of meanings, and their material effects, surround-

ing individual impairments. ‘‘Such a perspective of identity would support

our efforts to shatter static and frozen notions that perpetuate ahistorical,

apolitical, and classless views of [difference as it exists in] culturally pluralistic

societies’’ (Darder & Torres, 1999, p. 177).

Linton (1998) suggests that we turn to the methods of the ‘‘new scholar-

ship’’—that of the humanities, feminist studies, area studies, and so forth.

These are post-positivist in nature, which means that they recognize a

relationship between the observer and the observed, and, therefore, eschew
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objectivity and generalizability. All research is partial; there is no expect-

ation that something stable and final can be said (Lincoln & Denzin, 2000),

because every study is situated in a particular point of view. Knowledge is

interpretative: it stems from our ‘‘reading’’ of the world. Interviews, ethnog-

raphies, case studies, and life histories (Reid, 2001) are some useful methods

that constrain neither the questions researchers can ask nor the types of

responses that participants can give.

VI. CONCLUSIONS

People with dis/abilities, like the rest of us, are not static ‘‘core’’ selves, but

rather each is a ‘‘colony of possibilities’’ (Bruner, 1990). To know them, to

teach them properly, we must listen to and respect their voices and their

parents’ (caregivers’) voices and not dismiss or denigrate their knowledge

through the scientific, medical, psychological, institutional, and legal dis-

courses that now construct them. We may benefit greatly by expanding the

forms of knowledge we consider to count. Change efforts must focus on the

school rather than the child and on society as the basis for the shifting

attitudes and practices of schooling. The history of dis/ability in Western

culture indicates that

considered as a feature of society, difference might be said to enjoy

mixed fortunes. Sometimes difference is in vogue; it is a thing to be

welcomed and may be referred to wholesomely in such terms as

‘‘diversity.’’ On other occasions . . . it is viewed as something more

shadowy, even malevolent, with any difference being treated as

deviant (Munroe, 1977, cited in Thomas & Loxley, 2001, p. 77).

What we have to realize is that things need not be the way they are; as a

profession, we have a choice to make. We can continue to sort and segregate

students according to the current special education discourses despite the

lack of evidence that these are helpful to them. Or, we can work in solidarity

with people with dis/abilities to foster a set of different assumptions: not

competition, but cooperation; not exclusion, but inclusion, and not disabil-

ity, but ordinary human diversity.
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CHAPTER 16

Adolescents with Learning
Disabilities: Revisiting The
Educator’s Enigma

B. Keith Lenz and Donald D. Deshler
The University of Kansas

I. INTRODUCTION

Surrounded by controversy and suspicion over the nature of learning disabil-

ities that plague those with learning disabilities at any age, adolescents with

LD are further tormented by the turbulence of adolescence. Their experience

does not engage the interest and attention of the majority of researchers in the

field, who are interested in beginning language, literacy, numeracy, and social

development. Similarly, they are not close enough to independence to be of

significant interest to the growing number of employers, government agen-

cies, and adult literacy service providers concerned with how adults with

learning disabilities navigate the areas of work, family, and community.

Historically, most of the professional literature as well as initiatives in

research, program development, and even federal funding were directed at

younger students with learning disabilities. The prevailing assumption (or

hope) was that if intervention took place at a young age, many of the

manifestations of the learning disability would be minimized or avoided
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altogether in later years (Kirk & Elkins, 1975). However, the field has

learned that adolescents and adults with LD have enduring and unique

characteristics that manifest in differing ways as development and setting

demands change (e.g., Brinckerhoff et al., 1992; Mellard & Deshler, 1991;

Schumaker & Deshler, 1984, 1987).

By adolescence, individuals with learning disabilities are unique because

they develop layers of secondary characteristics that evolve due to persistent

and often unaddressed primary learning disabilities at a time when they are

forming a life identity. Repeated and unsuccessful attempts to teach an

individual to read lead to more than a persistent reading or learning disabil-

ity. As adolescents with learning disabilities move to an environment where

reading and other skills are assumed, they are more likely to be viewed as

being lazy, lacking vocabulary and background knowledge, being poorly

organized, and as either having difficulty interacting with others or choosing

to associate with the wrong peer group. Simultaneously, they are developing

belief systems and images of themselves as workers, students, and as

members of families and communities.

The impressive array of data that have emerged during the past 15 years in

NICHD-sponsored research on reading and learning disabilities (e.g., Lyon

& Fletcher, 2001) has helped make the case for early identification and

intervention. While focusing on younger children is of great importance

and laudable, there is a potential danger in overemphasizing early treatment

at the expense of interventions at later ages. That is, the calls for these early

intervention efforts may be misinterpreted as implying that by doing the

early intervention, most of the problems presented by students with learning

disabilities will be addressed. While this is certainly a desired outcome, it is

much more likely that while age-specific learning tasks may be addressed, the

underlying problems will persist and continue to manifest in new ways and in

different learning tasks as students get older and demands increase. Deshler

(2002) has argued that there are two primary reasons for not putting all of

our eggs in the early identification and intervention basket (Deshler, 2002).

First, even though an impressive array of reading interventions have

been developed for younger students (e.g., Foorman et al., 1991;

Torgesen et al., 1992), it is unlikely that these methods will be

successfully implemented to scale nationally given our schools’

poor track record of implementing educational innovations

(e.g., Elmore, 1996; Fullan, 1993; Knight, 1998). In spite of the

effectiveness of the existing set of interventions, the problems of

bringing any innovation to broad-scale implementation with fidelity

is remote (Cuban, 1984). Because of the enormous challenges of

effecting large-scale implementations, there will be many students

who will not receive the intervention and will move on to later

grades with significant, unaddressed deficits. Second, even if
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children with learning disabilities do receive quality interventions

during their early years, in all likelihood, their disability will endure

into adolescence and adulthood. The need for equally effective

intervention strategies for these older individuals is as great as, if

not greater than, the need for interventions for younger children

because of all the emotional overlays that generally emerge as

individuals mature and continue to encounter significant failure

(Shaw et al., 1994). Hence, it is critical that the learning disabilities

field has a research and intervention agenda that is designed to

address multiple aspects of the condition of learning disabilities

across multiple age ranges. As compelling as the case for early

intervention can be, if that case is made at the expense of addressing

the equally problematic and unique set of problems presented by

older-aged individuals, the long-term effects of such a policy will be

devastating for thousands of individuals with learning disabilities.

Despite the continuing tendency for many in the field of learning disabil-

ities to assume that the characteristics of adolescents with learning

disabilities are the same as those of younger children and that the nature

and conditions present in elementary schools are more similar than dissimi-

lar from those found in secondary schools, evidence continues to mount to

underscore the fact that there are, indeed, significant differences relative to

(a) the characteristics of adolescent learners, (b) the conditions of schooling

under which they must learn and perform, and (c) the types of interventions

required to dramatically impact their performance. Notable progress has

been made during the past 25 years in all three of these areas. Decision

making relative to programming and policy directives should be carried out

in light of what has been learned rather than incorrectly assuming that sound

practice for adolescents is simply an extension of what characterizes younger

students and how they are taught.

The purpose of this chapter is to (a) provide an historical context within

which to understand current practice, challenges, and issues related to

meeting the needs of adolescents with learning disabilities; (b) highlight

some of the important findings that have emerged through research on

older students with disabilities; (c) profile an array of instructional principles

that have emerged as being centrally tied to producing significant outcomes

for adolescents with learning disabilities; and to (d) discuss important

research and policy issues that should be addressed to improve the field’s

capacity to better meet the needs of these students.

II. HISTORICAL CONTEXT

An important lens through which to understand how adolescents have been

viewed, studied, and educated is that of various federal legislative and
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funding initiatives in the United States. This panoramic view helps to explain

where the field currently stands relative to the quality of services it is

prepared to provide to these older-aged students.

The landmark passage of P. L. 94–142 in 1975 was instrumental for a

broad array of reasons. However, for adolescents with disabilities, this

legislation meant that almost overnight schools were under the edict to

provide services to a group of students that heretofore had largely been

ignored—that is, adolescents with learning disabilities. Until the passage of

this legislation, the vast majority of schools which provided services to

students with learning disabilities did so at the elementary level but not

necessarily during middle school or high school.

In the late 1970s, through Part D of P. L. 94–142, two major funding

initiatives directed federal funds to projects that focused on adolescents with

learning disabilities. First, the Child Service Demonstration Centers

(CSDCs) were designed to provide federal funding for projects that outlined

innovative approaches to identifying and providing services to students with

learning disabilities in school settings. While the majority of the projects

funded were for programs working with elementary-aged students, several

awards were given to projects that focused on secondary schools. These

projects varied greatly from parallel alternative curricula designed to provide

materials from core classes in alternative formats to intensive skill-based

classes that afforded students multiple exposures to critical skill sets

to learning strategy instruction designed to teach students how to learn

(Deshler, 1978). As these programs became established, networks of profes-

sionals throughout the country were formed. Through formally scheduled

meetings and informal conversations, a critical mass of professionals and

activities surrounding adolescents with learning disabilities emerged. It

became clear that the challenges and issues facing those charged with pro-

viding services to adolescents with learning disabilities in secondary school

settings were not only perplexing but they were, in many instances, unique

from the challenges presented by younger LD students.

While valuable information emerged from the CSDC initiative, it did

not provide to the field the kind of research base that was needed to address

basic issues surrounding learning disabilities identification and treatment.

Consequently, a second Part D funding initiative was launched by the

Bureau of Education for the Handicapped (later renamed the Office

of Special Education Programs [OSEP]) to establish five Institutes for

Research in Learning Disabilities (IRLDs). The charge to each of these

institutes was to develop and validate successful interventions through

basic and applied research. The University of Kansas Institute for Research

in Learning Disabilities was the first national research center designed

to focus exclusively on adolescents with learning disabilities. For the first

time in the field’s history, several lines of programmatic research were aimed
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at understanding the unique characteristics of adolescents with learning

disabilities as well as designing intervention packages to impact their

performance in school and nonschool settings (see Alley et al., 1983; Deshler

et al., 1982; Schumaker et al., 1983). One of the most significant outcomes of

the five IRLDwas a significant cadre of individuals who earned their doctoral

degrees while being affiliated with IRLDs. This added significantly to the

overall scholarship capacity of the field and created a critical mass of leader-

ship personnel who were prepared to conduct research on populations of

individuals with learning disabilities.

The attention directed to carrying out an aggressive research agenda on

populations with learning disabilities through the IRLDs, however, was

short-lived. In the mid- to late-1980s, federal funding was redirected to

other priorities that included Handicapped Children’s Model Projects

(HCMPs), which were similar in purpose to CSDCs but their intent was to

address the needs of all types of students with disabilities, not just students

with learning disabilities. Additionally, during the latter part of the 1980s,

considerable attention was directed to issues related to transition from

secondary schools to the world of work. Madeline Will, director of the

Office of Special Education and Rehabilitative Services, championed the

transition movement (Sitlington et al., 1999). Her persuasive leadership

was strengthened by several legislative initiatives. During this period of

time, the needs of adolescents with learning disabilities were largely seen as

being met through effective transition plans. This fact, coupled with a

realignment in the internal organization of OSEP, resulted in a limited

number of specific funding opportunities to study the unique problems of

populations with learning disabilities.

In the early 1990s, the NICHD began supporting a major research effort

to study word-recognition problems in young children with learning disabil-

ities. This work, which was heavily funded throughout the 1990s and into the

twenty-first century led to significant breakthroughs in understanding

the nature of underlying reading problems encountered by children with

learning disabilities (e.g., Foorman et al., 1991; Torgesen et al., 1992).

Regrettably, hardly any of this research focused on older students. In

2003, however, NICHD, the Office of Vocational and Adult Education

(OVAE), the Office of Special Education and Rehabilitative Services

(OSERS), and the Institute for Education Sciences (IES) teamed together

to commit approximately $2.8 million in FY 2003 to fund four to six new

5-year grants in the area of adolescent literacy. The specific focus of the

request for applications was ‘‘the discovery of cognitive, perceptual, behav-

ioral, genetic, hormonal, and neurobiological mechanisms that are influen-

tial in the continuing development of reading and writing abilities during the

adolescent years, and on methods for the identification, prevention, and

remediation of reading and writing disabilities in adolescents.’’ This shift
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in funding priorities is most encouraging given the long dearth of even

minimum grant attention and support for the in-depth study of the under-

lying causes of reading and writing disabilities and how these are manifested

in adolescents.

Building on the call in the IDEA Amendments of 1997 for students with

disabilities to gain access to the general education curricula, the Office of

Special Education Programs (OSEP) funded two institutes to study the

needs of adolescents with disabilities (these efforts focused on issues of

disabilities as a whole and not the potentially unique problems surrounding

adolescents with learning disabilities). One 5-year grant was awarded to the

University of Wisconsin–Madison (Research Institute on Secondary Educa-

tion Reform [RISER]) (Hanley-Maxwell et al., 2001); the other was a jointly

funded grant to the University of Kansas and the University of Oregon (the

Institute for Academic Access [IAA]) (Deshler et al., 2001). The primary

focus of Project RISER was to understand the contextual realities support-

ive of inclusive education in high school environments. The focus of IAA

was to design and validate interventions for improving educational results

for high school students with disabilities (including those from high poverty

areas and from organizationally and demographically diverse settings).

Some of the findings of the IAA research effort will be summarized in the

remainder of this chapter.

While these two OSEP-funded initiatives as well as the jointly supported

(NICHD/OVAE/OSERS/IES) adolescent literacy initiative are encouraging

signs, there remains evidence that the unique (and often perplexing) prob-

lems of adolescents are not viewed as being major issues in the learning

disabilities field. Most significantly, the reauthorization of IDEA in 2003

includes provisions for altering the methodologies used to identify students

with learning disabilities. That is, for the first time, schools are allowed to

use identification models other than aptitude–achievement discrepancy

models to make learning disabilities determination decisions. The alternative

model that has captured the strongest support from many researchers,

professional organizations, and practitioners is the Responsiveness-to-

Intervention (RtI) Model. This model is applied in general education class-

rooms by using curriculum-relevant tasks. A baseline for student perform-

ance is taken to determine current level of functioning. Students who are

performing below a designated cut-point are then taught relevant skills using

evidence-based instructional practices from the targeted curriculum area.

Finally, students are retested to determine their level of ‘‘responsiveness’’

to the intervention. Those who are not responsive may be provided with

additional instruction under altered instructional conditions (e.g., increased

intensity). If students fail to respond to instruction after several iterations of

the instructional routine, they may be deemed candidates for additional

assessment for possible designation as having a learning disability.
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Nearly all of the research on the RtI Model has been done with early

elementary students and the academic tasks that are selected for use in the

RtI Model are such things as word lists that are tied to the curriculum,

number facts, etc. Selection (and subsequent measurement) of such tasks

for younger students is a relatively straightforward task. However, the selec-

tion and measurement of tasks that are related to secondary curriculum areas

(e.g., social studies, science, etc.) are much more problematic. These issues

have largely been ignored by those advocating theRtI approach (e.g., Vaughn

& Fuchs, 2003). The prevailing assumption is that if a workable model can be

developed for younger children, it will be relatively easy to generalize the

findings to older students in secondary settings. This assumption ignores the

complexities of secondary curricula and the fact that most secondary teachers

do not see their role as being one of conducting repeated probes in basic skill

areas to identify students with learning disabilities. While these problems are

potentially solvable, it is significant to note that the unique needs of adoles-

cents and the unique dynamics of secondary classrooms are largely being

ignored in one of the most significant policy debates in years.

It is encouraging to note that during the past 25 years, headway has been

made in turning attention of researchers and program developers to

the special challenges presented by adolescents with learning disabilities

(Deshler et al., 2001). This work has underscored how vitally important it

is to thoroughly understand the unique characteristics of these learners and

the schools in which they must survive. Instructional programs must be

tailored in light of these factors. However, there remain many more un-

answered than answered questions. Long-term, programmatic research is

needed to bring about the kinds of breakthroughs that will be required to

dramatically improve the outcomes that most adolescents with learning

disabilities are currently experiencing.

III. HOW RESEARCH HAS INFORMED PRACTICE

There has been an increase in the amount of research conducted on adoles-

cents judged to be at-risk for academic failure (including those with learning

disabilities) that sheds light on how we can improve our educational prac-

tices. These research findings can be divided into three areas: (a) learner

characteristic variables, (b) setting demand or contextual variables, and (c)

intervention variables. A sampling of key findings from each of these areas is

highlighted in this section.

A. Learner Characteristic Variables

Over the past 25 years, numerous studies have shown that achievement

scores in reading, writing, and mathematics plateau as students move
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through the secondary school grades (Schmid et al., 1980; Warner et al.,

1980; Gregory et al., 1985; Curtis, 2002). These studies indicate that once

students move into an instructional environment that emphasizes content

mastery over the development of skills, skill development slows and eventu-

ally halts for most adolescents with learning disabilities. What is most

significant about the line of studies that points to this finding is that very

little change overall has occurred over the past 25 years in secondary schools

as a result of this knowledge. In other words, our awareness of the problem

has not led to significant changes in practice to reverse this trend.

While we have been aware of the failure of secondary schools to address

the poor achievement growth of adolescents with learning disabilities, efforts

to examine the characteristics of adolescents’ literacy development confirms

that this achievement plateau is likely to occur across groups of adolescents

characterized by reading difficulties. In a review of studies on adolescent

literacy across adolescents with a history of reading difficulties, Curtis (2002)

reported that growth in word analysis and word recognition skills levels off

at the third- to fifth-grade reading levels. Based on these data, it may be

possible to conclude that the current structure of secondary schools and

the literacy services that they provide are not compatible with conditions

required to promote literacy for any students, whether they have a learning

disability or not. If this is true, then advocacy for secondary school reform

that places literacy improvement as a key goal should be broadened to

stakeholder groups outside of the disability community.

Beyond those studies that document underachievement of adolescents

with learning disabilities compared to their peers, numerous researchers

have demonstrated that adolescents with learning disabilities do not maxi-

mize the skills and knowledge that they have acquired through the effective

use of learning strategies (see Swanson, 1993, p. 62, for a review). That is,

students with learning disabilities don’t effectively set goals, make plans,

follow plans, monitor plans, monitor progress, reflect, and adjust plans in

ways that lead to completion of tasks or resolution of problems commensur-

ate with peers without learning disabilities. Therefore, students with learning

disabilities are viewed as poor or inefficient information processors. In

response, various researchers have chosen to investigate various dimensions

of this difference in processing by investigating student strategy use (e.g.,

Torgesen & Houck, 1980; Wong & Jones, 1982; Wong et al., 1986; Lenz &

Hughes, 1990; Graham & Wong, 1993).

If students with learning disabilities can be characterized by their ineffi-

cient use of strategies to process information, then instruction in strategies to

compensate for or enhance processing should show interventions based on

strategy instruction to be effective. For example, Swanson (2001) in a review

of strategy-based interventions selected interventions that included two or

more goal-oriented tactics designed to enhance information processing or
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reduce the complexities of information processing as part of the intervention

package (e.g., the use of elaboration combined with verbal dialogue with the

teacher or peers to complete a task). To answer the question about which

interventions seemed most effective for students with learning disabilities,

Swanson (2001) reported that interventions that focused on a learning

strategies approach to teaching individuals with learning disabilities,

including adolescents with learning disabilities, accounted for most of the

variance in his meta-analysis of interventions. These findings not only help

us understand which instructional approaches may be most beneficial for

these students, but reinforce the importance of considering the impact of

inefficient strategy use on learning.

Strategy differences appear to extend beyond academic tasks and into

personal and social realms as well. For example, social skills of adolescents

with learning disabilities closely resemble adjudicated youth (Schumaker,

1992). As a result, the underlying strategy differences can affect problem

solving that youth face in personal and interpersonal dilemmas and may also

affect their judgment and decision making in difficult situations, more so

than youth who do not have a learning disability. These youth may then

become more at-risk for making poor choices about using illegal substances,

participating in illegal activities, becoming sexually active, and becoming

involved in destructive relationships. Conversely, failure at being able to

successfully navigate social situations may make youth with learning disabil-

ities more likely to avoid social relationships of any type (Schumaker, 1992).

The impact of the failure of schooling is also apparent. The National

Longitudinal Transition Study (Wagner et al., 1993) reported that a dispro-

portionate number of students with learning disabilities dropped out of

school compared to the general population. Prior to dropping out of school,

these students evidenced a broad array of other performance and adjustment

problems including: (a) higher rates of absenteeism; (b) lower grade-point

averages (Schumaker, Deshler, Bulgren et al., 2002); (c) lower scores on

state/national achievements tests (Schumaker, Deshler, Bulgren et al.,

2002), (d) higher course failure rates than those in the general population

(Wagner et al., 1993); (e) feelings of poor self-esteem (Wagner et al., 1993);

and (f) higher rates of inappropriate social behaviors (Schumaker, 1992).

Predictably, only a small minority of these individuals was found to pursue a

post-secondary education (Wagner et al., 1993). In short, students with

learning disabilities typically lack the skills needed to succeed in high school,

and are not prepared to face the demanding expectations of the globalization

of commerce and industry, the dramatic growth of technology, and the

dramatic transformation of the workplace and the very nature of work itself

(Martin, 1999; Oliver, 1999; Rifkin, 1995).

In summary, two important lines of research have been conducted that

have particular merit in helping us understand adolescents with learning
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disabilities. First, research on the descriptive nature of the population points

to their inability to process information in the same way as students who do

not have disabilities. Differences in the way that these students approach

and handle tasks consistently characterize these students. These differences

commonly manifest themselves across academic tasks and affect many

aspects of these student’s lives. While some students show more discrete

areas of processing disability (e.g., specific to a type of task such as learning

to read), difficulty processing information whether across areas or in a

specific area is a more accurate way of describing students with learning

disabilities.

The second line of research focuses on response to intervention. Consist-

ent with the research on descriptive nature of these students, interventions

that focus either on compensating for potentially difficult processing tasks or

on teaching students with learning disabilities how to process information

more efficiently improves their learning. While research based on clinical

interventions for both children and adolescents has demonstrated that in-

struction in learning strategies is effective, discovering how these findings

can directly influence learning and performance, given the complex set of

circumstances and demands that surrounds adolescents, is more elusive.

Intervention variables that have been found to effectively promote learning

in a secondary setting are described in the next section.

B. Setting Demands and Contextual Variables

In a series of studies (see Schumaker, Deshler, Bulgren et al., 2002), a broad

set of descriptive data were collected from nine high school settings repre-

senting urban, suburban, and rural settings. Collectively, these data paint an

informative picture of some of the defining features of high school settings

and the context within which adolescents with disabilities must survive.

A synopsis of some of the major findings that emerged from this research

is the following:

1. Enrollment in Rigorous Content Classes

To what extent are adolescents with learning disabilities enrolled in core

curriculum classes with their nondisabled peers? Overall, adolescents with

disabilities were enrolled in only about 5% of the potential core curriculum

classes (English, history, science, mathematics) in which they could be

enrolled. For example, for a sample of 153 adolescents with disabilities in

an urban high school (assuming that each student could be enrolled in 4 core

courses), there would be a potential of 612 rigorous course enrollments

(153� 4 ¼ 612). In this school, the actual number of rigorous general

education enrollments was 8. Thus, for the most part, adolescents with

disabilities are not included in rigorous course work that leads to a standard
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high school diploma. Excluding students from these settings places them at a

great disadvantage when it comes to being prepared to pass state outcome

examinations. In essence, many schools appear to have ‘‘written off’’

adolescents with disabilities by setting low expectations for them relative

to their classroom placements.

2. Accommodations are Offered

When students with disabilities are placed in rigorous core courses, can they

expect accommodations? A review of practices in the nine high schools

studied indicated that students with disabilities couldn’t count on their

teachers making accommodations to facilitate their learning. Two hundred

eighty-five core academic classes were observed across the nine high schools

and very few instances of accommodations were observed. In addition to 10

instances of individual attention that were noted, the following accommo-

dations were observed: extra credit (1), enlarged worksheets (2), take tests

elsewhere (2), go to resource room for help (2), and work with student

before/after school (1). It was interesting to note that in filling out a survey,

general education teachers indicated that they frequently adapted their

curriculum to provide accommodations for students with disabilities.

3. Attitudes of Teachers and Administrators

Why do these students fail? General education teachers and administrators

believe that the major contributors to academic failure for students with

disabilities are low student goals, poor student attitudes, and poor student

skills and abilities. Simultaneously, they indicated that they believe school-

wide structures and policies as well as instructional methods contribute least

to student failure. They also indicated that they believe that student progress

is satisfactory when about 50% of the students are mastering at least 50% of

the curriculum content. In short, these reports indicate that expectations are

relatively low for students with disabilities and that the primary explanation

for poor performance is centered in the student and not inappropriate

instruction, accommodations, or the school structure.

4. Instructional Practices in General Education Classrooms

When general education teachers were observed, they engaged in instruction

59 to 89% of the intervals observed. For the largest portion of these intervals,

they were addressing the whole group of students (not just the students with

disabilities). They spent the largest portion of instructional time engaged in

lecture or reading aloud to students. Other frequently observed teacher

activities were giving directions, asking questions, and monitoring students

as they worked. They were observed to engage in few motivational behaviors

and only rare instances of critical instructional behaviors such as modeling,

elaborated feedback, or the use of graphic organizers were observed.
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Overall, we can say that while many arenas of education may be changing

to respond to the diversity of students and how students need to learn, the

instructional culture of high schools has not been affected by this movement.

High schools continue to provide poor instruction for most students

including students with learning disabilities. While there are exceptions,

the teachers and administrators in the high schools that were studied

approached education as primarily teacher-centered, viewed change to

accommodate learning differences as compromising standards, and viewed

most problems in student learning and achievement as student-centered.

C. Intervention Variables

Ever since the emergence of hypotheses suggesting that information process-

ing could be improved by instruction in ‘‘how to learn,’’ research has

consistently supported this approach. Students with learning disabilities

can learn and apply strategies in ways that improve their performance

(Swanson, 2001). In addition to the research demonstrating the success of

strategy instruction, research has also been conducted on variables that are

important during the instructional process. Two major sets of variables have

emerged as important in designing interventions for adolescents with learn-

ing disabilities: (a) the use of direct instruction to teach learning strategies,

and (b) the use of explicit content area teaching routines that can compen-

sate for inefficient strategy use.

1. Direct Instruction of Learning Strategies

A 20-year line of programmatic research conducted by The University of

Kansas Center for Research on Learning (KUCRL) staff and others indi-

cates that adolescents with learning disabilities can learn complex packages

of cognitive strategies and can apply them to tasks that are required within

the high school general education curriculum (see Schumaker & Deshler,

1992, for a partial review). Unfortunately, the instructional methods that are

effective in teaching these complex strategies involve the intensive invest-

ment of time and resources, typically in pull-out/support-type educational

settings. Numerous research studies have indicated that general education

teachers’ attempted use of these methods is not effective in teaching strat-

egies to students with learning disabilities who have been included in diverse

classes, primarily because the teachers (a) have a large amount of content to

cover, (b) are unwilling to present numerous opportunities for practicing the

strategies, (c) do not have the required time available to evaluate student

work related to strategy instruction, and (d) because of the large numbers of

students present in the classroom, are unable to provide the individual

feedback required by students with learning disabilities to make progress

(Beals, 1983; Boudah et al., 1997; Deshler & Schumaker, 1993; Scanlon et al.,

1996; Seybert, 1998). In short, core curriculum teachers alone are not able
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to provide the level of intensity required to ensure that adolescents with

learning disabilities will master needed strategies. This is an important point

that should guide program planning for adolescents with learning disabilities

given the emphasis on providing inclusive education to students in general

education settings.

However, instructional situations in which instruction is sufficiently inten-

sive must be created to ensure that students will have an opportunity to learn

the strategies needed to reduce the impact of their disability. To address this

challenge, the Learning Strategies Curriculum has been developed as part of

an ongoing R&D effort associated with the Strategic Instruction Model

(SIM). The Learning Strategies Curriculum has undergone extensive field

testing with adolescents to validate the efficacy of this instructional ap-

proach (e.g., Deshler & Lenz, 1989; Deshler & Schumaker, 1988; Schumaker

& Deshler, 1992). Since 1979, school district personnel have tested the

instructional procedures and the task-specific learning strategies in a host

of different settings with different kinds of students.

Each intervention included in the SIM curriculum includes the instruc-

tional procedures and materials needed by the teacher to teach adolescents

to acquire and generalize a given strategy. The curriculum has been organ-

ized to focus on three major categories of demands presented by various

curricula—acquisition, storage, and expression of information. In addition

to the content design of the learning strategies (i.e., the overt and covert steps

needed to complete a task or meet a challenge, such as how to self question

during reading to increase comprehension), another issue that has captured

significant attention has been the design of instructional methodology for

explicitly teaching learning strategies. Out of this work has emerged an eight-

stage working model that incorporates a set of procedures for promoting the

acquisition and generalization of a learning strategy (Brownell et al., 1993;

Kline et al., 1991). A programmatic series of research studies was conducted

to determine whether the eight-stage instructional methodology could be

effectively used to teach strategies to at-risk adolescents, including those

with learning disabilities (Schumaker & Deshler, 1992).

Two major questions have guided this line of programmatic work: Can

adolescents be taught to use the learning strategies and learning strategies

curriculum? Does their use of the strategies result in improved performance

on academic tasks? Fourteen studies were conducted to address these ques-

tions (Schumaker & Deshler, 1992). In general, this research has shown that

adolescents dramatically improved use of a particular strategy when the

instructional methodology was implemented. In all of the studies, students

generalized their application of the strategy across stimulus materials. In the

studies focusing on reading strategies (Clark et al., 1984; Lenz & Hughes,

1990; Schumaker et al., 1982) generalization occurred across materials with

varying reading and ability levels. Several studies showed that student
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performance on generalized academic tasks also improved when they

used the strategy. For example, when students used The Paired Associates

Strategy to find, organize, and memorize paired facts in high school text-

books, their scores improved when they were given the textbook chapter

and asked to prepare for a test over the information in the chapter (Bulgren

et al., 1995).

The validated instructional procedures for teaching all strategies within

the SIM curriculum include eight stages of acquisition and generalization.

The seven acquisition stages are: (1) orient to key concepts, assess, and make

a commitment to learn, (2) describe the nature of the skills, the potential

benefits, and the steps of a strategy, (3) model the behavior and cognition

involved in using the strategy, (4) verbal practice of the key information and

steps of the strategy, (5) controlled practice of the skills with feedback from

peers and/or teacher, (6) advanced practice of the skills with feedback

from peers and/or teacher, and (7) posttest and make commitments to

generalize the strategies. The eighth stage, generalization, includes four

distinct phases: (1) orientation and awareness of situations in which the

strategy can be used, (2) activation by preparing for and practicing strategies

in content-area classes, (3) adaptation of the strategy for other tasks, and (4)

maintenance of the strategy for continued application in a variety of real-life

learning and workplace settings. Research has shown that 98% of all

the low-achieving students who were taught the strategies mastered them if

the eight-stage instructional procedure described here (Ellis et al., 1991;

Schumaker & Deshler, 1994) was followed carefully.

Although the strategy curriculum is considered valuable to participants, the

unique and most powerful feature appears to be the instructional approach

embedded throughout the curriculum and how well the teacher implemented

the procedures. Prior to teaching strategies in each of the interventions,

instructors undergo professional development in SIM. Part of this profes-

sional development effort will provide them an opportunity to practice

delivering instruction in a controlled setting with content from the SIM

curriculum and to receive feedback on their practice sessions. Proficiency in

the instructional components or science of instruction related to strategic

instruction is also embedded within the text of the curriculum so that for

each new skill, instructors are given examples of how to describe and model

the skill, and provide verbal, controlled, advanced practice and generalization

activities. In this manner, fidelity to the intervention is greatly enhanced.

2. Teaching Routines to Compensate for Inefficient Strategies

Another line of research has addressed the question: What type of instruction

is required to ensure that students acquire critical background knowledge

when they do not have the efficient strategies required for independent

learning? The line of research, conducted by KUCRL researchers, has
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focused on routines, called Content Enhancement Teaching Routines, to

address this question. These routines are used by general education teachers

in core curriculum courses to enhance content and to deliver the content in

‘‘learner-friendly’’ ways, using a variety of sensory modalities and validated

instructional principles, such that students can easily understand and

remember the content. Each routine is anchored in a graphic organizer or

visual that is used to assist in the visual presentation and sorting of infor-

mation and is implemented via a sequenced set of steps that teachers use to

actively engage their students. Routines have been developed and validated

for: (a) introducing and organizing teacher-led instruction for lessons,

units, and courses (Lenz, 1994; Lenz, 1998) (b) teaching major concepts

(i.e., ‘‘colonialism,’’ ‘‘poetry,’’ ‘‘equation’’) (e.g., Bulgren et al., 1993, 1994;

Bulgren, Lenz et al., 1993); (c) teaching interrelated facts (Ellis, 1998);

(d) teaching the meaning of vocabulary words and other terms (Ellis,

1992); (e) making content memorable (Schumaker et al., 1998b);

(f) introducing a textbook chapter (Deshler et al., 1997); and (g) engaging

students in content-rich assignments and projects (Rademacher et al., 1998).

Research has shown that when core curriculum teachers use one of these

Content Enhancement Teaching Routines on a consistent basis, the unit test

scores of all students in the class (including those with disabilities) improve

by approximately one letter grade (e.g., Bulgren et al., 1988, 1993, 1994).

Moreover, research has shown that most students with learning disabilities

who were previously failing course tests can pass those tests if the teaching

routine is used to present the content lessons.

Like the instructional procedures developed for instruction in learning

strategies, the instructional procedures developed for use by core curriculum

teachers were carefully studied by the researchers across the various studies.

In each case, teachers did three important things. First, the teacher explicitly

taught the class about the graphic device and how the device was used as a

part of an instructional routine. Second, the teacher used the routine regularly

throughout the targeted content learning period so that students hadmultiple

opportunities to learn how the routine guided learning. Third, the teacher

overtly engaged students in a strategic process each time the routine was used

in a way that modeled and guided students through the steps of efficient

information processing using a graphic organizer to show the student

how information was organized. As the class became more familiar with the

routine over time, the teacher encouraged students to assume more responsi-

bility for guiding the completion of the device as part of group instruction.

D. Perspectives on Practice

During the 1970s, a theoretical framework emerged for addressing inefficient

information processing in adolescents through learning strategy instruction.
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In the 1980s, data was generated lending evidence-based support for this link

and various models emerged for teaching learning strategies and for apply-

ing strategy-based instruction to problems that the adolescent faced beyond

academic tasks. Strategy instruction was used in different ways to enhance

motivation, social interactions, and transition to out-of-school settings. In

the 1990s, researchers in the field of special education continued to demon-

strate this link, and research on strategy instruction began to be applied to

teacher planning and content area instruction. In the 2000s, we are seeing

strategy instruction merge with general education methodologies as part of

group instruction provided in the core curriculum.

In large measure, the merging of special education and general education

methodologies has been partly due to the growing experiential as well as

empirical evidence that instruction that has worked successfully for students

with learning disabilities has been shown to work for students without dis-

abilities (Vaughn et al., 2000). As a result, teachers who are responsible for

meeting the needs of increasingly diverse groups of students are being urged to

adopt methods originally designed to increase the learning of students with

learning disabilities as part of group instruction (Lenz & Ehren, 2001).

This movement may be best represented by interest in the application of

universal design principles to curriculum development. Universal design

represents a movement to develop instructional environments for all

students in which a variety of high-impact learning supports are built in to

facilitate learning for any student who needs them (Rose & Meyer, 2002).

For example, in a collaborative effort between the Center for Applied

Special Technologies (CAST) and the University of Kansas Center for

Research on Learning (KUCRL), technology, web-based text readers, learn-

ing strategy instruction, and content enhancement devices are being blended

to develop a prototype for an interactive digital textbook that will provide

scaffolded instruction in promoting learning of high school biology. The

digital textbook will also provide cues and supports for learning high school

biology regardless of a student’s learning needs. This blending of technology,

strategic supports, and core curriculum content opens the door to new ways

of providing universal access to content regardless of a student’s level of

need. As a result, teachers are provided with new options for individualizing

instruction in the context of mainstream education.

The ability to integrate strategic supports into broader learning contexts

has only recently become possible because of results from ongoing research

on what works under which conditions across a secondary school environ-

ment. Six conditions that should guide overall program design appear to be

critical. These conditions, include attention to: (a) how strategies for learn-

ing are acquired and generalized, (b) how we compensate for inefficient

learning strategies during content learning, (c) judiciously selecting which

content is critical for all students to really know, (d) developing a continuum
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of literacy supports that cut across all teachers in a building, (e) establishing

academic relationships that give youth voice, and (f) providing nonacademic

interventions that promote youth planning and control. These conditions

are described here.

1. Attention to How Strategies for Learning are Acquired and Generalized

Those who want adolescents with learning disabilities to learn and use

strategies cannot ignore the huge body of research on the type of instruction

that has been found to be successful. We know that an effective sequence for

strategy instruction includes a process of assessment, student and teacher

commitment and goal setting, describing the strategy, modeling the strategy,

practice that moves from teacher guided to student guided, and guided

support to help the student learn how to generalize the strategy across

tasks and settings—at school, at home, and in the community. However,

beyond this sequence, we also know that level of explicitness, teacher re-

sponsiveness, and the intensity of instruction provided to students as a

teacher moves through this sequence is also important. Graphic organizers,

frequent reviews, verbal elaboration on strategy elements, ongoing reflection

on strategy purpose and applications in the real world, high levels of student

response and participation during instruction, scaffolding of practice,

opportunities for individual feedback, and opportunities to learn about

and to modify the strategy for various learning situations should define the

instructional sequence that is used to ensure learning for adolescents with

learning disabilities, (see Swanson, 2001, and Vaughn et al., 2000, for a

discussion of these variables).

Unfortunately, even though we know how to teach strategies to most

students with learning disabilities, few secondary teachers across general

and special education programs are even aware of this type of instruction

or lack the know-how to provide this type of instruction in the secondary

setting. In addition, few administrators or curriculum coordinators are

knowledgeable enough about the instructional methodologies required to

provide effective strategy instruction to help teachers develop these skills.

And in many of those classrooms where strategy instruction is being pro-

vided, class size is not sufficiently limited to allow teachers to provide

instruction that is intensive enough to bring about the learning outcomes

desired nor do teachers have the time to work with other teachers to collab-

orate on strategy generalization. While there is great flexibility in how

instructional methodology can be implemented, it is clear that an overall

philosophy of providing intensive and explicit instruction combined with

authentic experiences in applying the strategy in obviously successful ways is

required. More careful school and program planning needs to be provided to

create the instructional conditions needed to accomplish this if academic

gains are to be realized for students with learning disabilities.
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2. Attention to How We Compensate for Inefficient Learning Strategies

during Content Learning

When students have not learned how to apply effective learning strategies

independently to content area learning (e.g., mastering vocabulary in biol-

ogy) or to meet more personal needs (e.g., learning how to operate a piece of

equipment at work), the student with learning disabilities is faced with

meeting task demands without benefit of needed educational experiences.

This is often the challenge that students face as they participate in secondary

core curriculum course work. In this instructional situation, the student

needs to be taught by experts in the subject knowledge arena who can

make relevant content decisions as well as experts in the strategy arena

who know how to guide the student in ways to learn the content that can

compensate for students’ poor strategies. The research on promoting con-

tent acquisition in the core curriculum either through teaching the student

strategies directly or through the use of content enhancement devices de-

scribed earlier has demonstrated that guided strategic processing (i.e., ver-

bally walking through the learning process required to complete the task)

when combined with graphic organizers (i.e., visually showing the student

how the content is manipulated as the steps of the process are completed)

helps the student learn the content and models how the content is mastered.

Research on teacher planning for students with disabilities (see Lenz et al.,

in press, for a review) indicates that core curriculum teachers who are expert

in the subject matter have not developed insights into how their subject

matter is mastered. However, consistent use of explicit teaching routines

that allow teachers to regularly reflect on the insights that they have de-

veloped and then to authentically test their decisions in classroom situations

is an effective way of helping teachers learn how to do this. For example,

Bulgren & Schumaker (in press) reported that prompting core curriculum

teachers to regularly select and use a graphic organizer-based teaching device

to guide students in a content learning task (e.g., learning a key concept)

throughout a course helped teachers move to a more explicit and strategic

approach to instruction. Bulgren et al. reported that in addition to using the

routine, teachers needed to use a process called ‘‘Cue–Do–Review’’ each

time they used it. The ‘‘Cue’’ phase involves initially teaching students how

the device will be used and then subsequently alerting students to the device

and how it will facilitate learning until its use becomes automatic. The ‘‘Do’’

phase involves using the graphic organizer to complete a learning task in

partnership with students following a set of steps that represent a strategic

approach to the task. The teacher provides scaffolded instruction in helping

the student see a link between what they already know about the content and

new learning. The ‘‘Review’’ phase involves revisiting what students

now know about the content as well a reviewing the underlying strategy
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associated with the graphic organizer. Eventually, as teachers and students

routinely work together through the content enhancement device, both

become better at using the tool and are prompted to think more deeply

about the content as well as the process for learning the content.

What is most important about this process is that it allows teachers to

become more explicit and focused during group instruction. Bulgren et al.

reported that studies have consistently shown that significant learning gains

can be seen for students without disabilities as well as those with disabilities

when this instructional process is used. This is important because it increases

the odds that teachers will adopt and continue to use research-based

approaches because they are effective for a wide variety of students (Lenz,

Schumaker, Deshler et al., 1991).

3. Attention to Judiciously Selecting which Content is Critical for All Students

to Really Know

We know that Content Enhancement Teaching Routines can significantly

increase learning in core curriculum classrooms when students do not have

optimum learning strategies. However, the planning needed for this type of

instruction requires thoughtfulness that is incompatible with the current

mindset commonly found across teachers in secondary schools—which

focuses on how quickly large amounts of content can be covered in a course.

The greatest battle we face is how to eliminate the academic punishment of

students who do learn content that has not been filtered for worth and

importance. This does not mean watering down the curriculum or comprom-

ising standards, What we must fight for is more careful delineation of which

content is critical for all students to master (i.e., what is critical for satisfac-

tory performance in life across home, family, job, and social contexts), what

content should most students master (i.e., what enhances life contexts, but

is not critical), and what content should some students master (i.e., what

enhances and is personally interesting, but is not critical) (Lenz et al., 2004)

The reason that this is so important is that the time needed for teachers to

enhance the most critical content through teacher-guided instruction does

not allow time to be usurped for content that is not critical, especially if

students are going to be punished in the grading process. Secondary teachers

are not being asked to face this challenge alone. Every educator at every

instructional level and in the corporate world must struggle with how to sort

through the mass of possible information to be learned to determine how to

sort content for different types of learning.

However, this approach to filtering and focusing for content area instruc-

tion does not mean that standards are not placed front and center. It means

that content-area teachers must find the heart and soul of the standards,

ensure that student learning begins at this point, and then work outward.

The critical content will be highly focused during instruction; other content
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may be targeted, but the focus of direct teacher attention will not be directed

toward this content, and the grading consequences for students who do not

have the background knowledge, skills, or strategies to process this inde-

pendently will be minimal. This also requires teachers to plan what part of

the critical content needs to be committed to memory (e.g., what vocabulary

and concept learning is required), what type of thinking is required (e.g.,

comparative or causal reasoning), and how this information should be

generalized for problem solving outside of school.

4. Attention to Developing a Continuum of Literacy Supports that Cut Across

All Teachers in a Building

Traditionally, programs for students with learning disabilities have focused

on interventions that are effective at a micro-level. However, integration of

services for students with learning disabilities into the general education

setting has required special educators to think more broadly about how

services for adolescents with learning disabilities fit within schoolwide pro-

grams and into the school improvement process. Recent initiatives to im-

prove the literacy of students at the secondary level have provided a forum

for collaborative planning for literacy-based reform efforts that can benefit

adolescents with learning disabilities. Most literacy initiatives have focused

on how to improve the reading and overall literacy performance. However,

as mentioned at the beginning of this chapter, consideration of the impact on

the success of adolescents with learning disabilities in the secondary school

environment requires a different approach to developing literacy programs.

Literacy initiatives at the secondary level are most likely to be successful if

they can integrate the need for the development of skills, mastery of appro-

priate learning strategies, and approaches to ensuring mastery of content.

Researchers at the KUCRL have adopted a framework for developing

literacy services in secondary schools called the Content Literacy Continuum

(Lenz & Ehren, 2001). While the Content Literacy Continuum (CLC)

provides a framework for implementing the SIM model in schools, it also

provides a framework for other literacy programs and meets the needs of

adolescents with learning disabilities within the context of schoolwide

literacy improvement for all students.

There are five levels of services associated with the CLC (See Figure 16–1).

First, core curriculum teachers plan how students will master content

regardless of literacy levels. Comprehension is based on shoring up back-

ground knowledge and vocabulary and the core curriculum is where this

type of literacy develops. A number of interventions might be adopted across

school courses to shore up background knowledge and background. How-

ever, the Content Enhancement teaching routines mentioned throughout

this chapter were specifically designed with the goals of building background

knowledge and vocabulary.
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Second, core curriculum teachers plan how to embed instruction in critical

learning strategies into their courses. To accomplish this, teachers describe,

model, and use key steps and elements of strategies to introduce students

to how the subject matter is best learned. When learning strategies such as

Table I

The Content Literacy Continuum for Guiding the Development of School-Wide Literacy

Services in Secondary Schools

Level of service Focus of actions Example

Level 1

Ensure mastery of

critical content

All students learn critical content

required in the core curriculum

regardless of literacy levels.

Teachers compensate for limited

literacy levels by using explicit

teaching routines, adaptations,

and technology to promote

content mastery.

Teachers use Content

Enhancement Routines, such as

The Unit Organizer Routine, to

deliver content.

Level 2

Weave shared

strategies across

classes

Teachers embed selected learning

strategies in core curriculum

courses through direct

explanation, modeling, and

required application in content

assignments.

Teachers teach the steps of a

paraphrasing strategy (RAP),

regularly model its use, and then

embed paraphrasing activities in

course activities throughout the

year to create a culture of

‘‘reading to retell.’’

Level 3

Support mastery of

shared strategies for

targeted strategies

Students who have difficulty

mastering the strategies presented

in courses by content teachers are

provided more instruction in the

strategies through specialized,

more intensive instruction

delivered by support personnel.

When core curriculum teachers

notice students having difficulty

learning and using strategies such

as paraphrasing, they work with

support personnel to provide

more intensive instruction.

Level 4

Provide more

intensive intervention

for those who need

work on basic

literacy elements

Students learn literacy skills

through specialized, direct, and

intensive instruction in listening,

speaking, reading, and writing

through carefully designed and

delivered courses.

Courses in researched-based

reading programs such as the

SRA Corrective Reading

Program are created for students.

Level 5

Deliver a more

intensive clinical

option for those who

need it

Students with underlying

language disorders learn the

linguistic, related cognitive,

metalinguistic, and metacognitive

underpinnings they need to

acquire content literacy skills and

strategies.

Speech–language pathologists

engage students in curriculum-

relevant therapy.

From Lenz and Ehren, 2001.
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self-questioning and paraphrasing are introduced and reinforced across

teachers and subject areas, students begin to associate the strategies with

the content as opposed to associating the strategies with a reading class. In

addition, students share common learning goals, see how the strategy is used

in an authentic context (i.e., to learn content as opposed to learning an

isolated learning strategy), and have sufficient prompts to practice the

strategies as a group, in smaller groups, and individually as the teacher

requires students to use specific strategies to complete assignments.

Third, unfortunately, while embedding strategy instruction in the core

curriculum provides a valuable stage for launching strategy instruction, the

type of group instruction that is provided in the general education setting is

not sufficiently intensive to provide the level of detail and feedback required

to learn strategies for students with limited literacy skills, including many

students with learning disabilities. While some studies have begun to show

that some of these students can progress in strategy learning (e.g., Scanlon

et al., 1996), few studies have been able to move general education teachers to

the level of explicitness required for mastery of strategies in general education

settings without the assistance of special education or other support teachers.

As a result, support services—not necessarily classes—are planned for

students who need more intensive strategy instruction and feedback to ensure

mastery that cannot be provided in the core curriculum. Returning to the first

point addressed in this section, more intensive attention must be given to

how learning strategies are acquired and generalized if we want students

to actually apply the strategies to comprehend and learn content.

Fourth, course and service options that can help students build the decod-

ing skills and reading fluency necessary for acquiring and generalizing most

learning strategies must be planned. In general, most efforts to teach learn-

ing strategies in the area of reading to adolescents with learning disabilities

focus on comprehension of text. These strategies require that the student

have sufficient word analysis skills to read words fluently at a minimum of a

fourth grade level. Unfortunately, a significant number of students in sec-

ondary schools still need to develop these skills if they are to develop the

comprehension strategies needed to navigate the secondary core curriculum.

This will require secondary schools—middle and high schools—to develop

courses where these skills can be taught. Reading programs such as Correct-

ive Reading, a program that provides intensive direct instruction in these

skills and has a long history of research supporting its use with adolescents,

can provide the basis for such courses. Then, bridging strategies such as The

Word Identification Strategy (Lenz & Hughes, 1990) can be used to help

students make the transition to learning strategy classes.

Fifth, the final level of services that need to be developed in secondary

schools to promote literacy is the provision of curriculum-relevant therapy

that can be provided by speech and language professionals. Speech and
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language pathologists need to be involved in planning and providing clinical

intervention for those youth who have underlying language problems that

prevent them from profiting from learning strategy instruction. These ser-

vices focus on helping these students learn the linguistic, metalinguistic, and

metacognitive underpinnings they need to acquire the necessary content,

skills, and strategies. For example, a student who has a severe language

disorder may not be able to learn to paraphrase a paragraph and may need

to work on word retrieval and rephrasing extensively at the sentence level

before being able to integrate the multiple sentence paraphrasing required to

determine the gist of a full paragraph. Generally, these services are provided

by a speech pathologist who delivers one-on-one or small-group curriculum-

relevant therapy in collaboration with other support personnel teaching

literacy skills. They assist content teachers in making appropriate modifica-

tions in content instruction to accommodate severe language disorders. This

level of service is important for secondary schools to pay attention to

because few secondary schools—especially high schools—engage speech

pathologists in planning and providing literacy services.

5. Attention to Nonacademic Interventions That Promote Youth Planning

and Control

Educators working to develop programs designed to meet the needs of

students with learning disabilities must take a broader look at the purpose

of educational programs and the long-term goals of services for these

students. Regardless of federal, state, and local school mandates, program

leaders need to determine what type of educational experiences will prepare

the student to advocate for rights, prepare the student for independent and

successful navigation of employment demands, and help the student make a

transition to postsecondary learning and work options. While this may

include completing graduation requirements, another part of this process

includes transferring the strategies that have been used to navigate learning

and social demands of the core curriculum to postsecondary life and work

experiences. These interventions include teaching students the strategies

associated with interacting with others to complete tasks, self-advocacy,

and learning a process of goal setting, planning, and monitoring. Special

educators and others involved in planning and providing transition-related

education and support to adolescents with learning disabilities need to learn

how to help students adapt and apply learning strategies that they have

learned in academic contexts to nonacademic demands.

6. Attention to Establishing Academic Relationships That Ensure Authentic

Communication

Finally, an area that has emerged as a factor that must be addressed in

promoting school success is how well we know these students, and more
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importantly, how known do these students feel. In the wake of publicity over

violence in secondary schools, some schools have started to give more

attention to helping students feel ‘‘known’’ within the secondary school

setting. The movement to create smaller learning communities within larger

schools partially reflects this concern. Research on the types of communi-

cation and the types of academic relationships that exist between teachers

and students in secondary schools shows that most of these students do not

feel that teachers know them, care to know them, or that they have ways of

communicating concerns to teachers. No matter what outcomes are planned

for a student, the ability to communicate and provide a forum for authentic,

private, and supportive reinforcement and coaching that can help students

meet goals should be part of program planning. Research targeted at im-

proving the academic relationship between students and teachers in the core

curriculum classroom indicates that such systems can work in secondary

schools. For example, Lenz, Adams et al. (2004) analyzed over 25,000

communication exchanges between teachers and students and found that

weekly communication that focused on improving academic performance

significantly improved the confidence that students had in the teacher and

improved students’ perception of teacher responsiveness to their learning

needs. However, Lenz, et al., (2002) also found that many of the teachers

needed to learn ways to coach students to solve learning problems. Many

teachers also needed support in learning how to respond to students in a

proactive way when students expressed dissatisfaction with classroom in-

struction. In particular, students with learning disabilities who previously

had almost no individual communication with the teacher in comparison to

peers, including many who had never raised content or learning questions

with teachers before, significantly increased their level of teacher contact

when academic relationship coaching was introduced. More importantly,

teachers were observed changing their instruction in response to student

dialogue and modified pace in response to student comments related to

problems learning the content.

IV. FUTURE RESEARCH

In light of what we know about how to teach adolescents with learning

disabilities, educational practices in secondary schools must be markedly

changed on three fronts: (1) how students learn, master, and apply critical

content information; (2) how classroom teachers think about and teach

critical content to academically diverse classes so that all students (especially

those with disabilities) can learn the information; and (3) how educational

contexts are created and curriculum, teachers, parents, support systems,

and resources are coordinated to meet the unique needs of students with

558 Lenz and Deshler



disabilities. All of these changes, however, must be addressed within

the context of the broad array of school reform efforts that have had a

marked influence on the landscape of secondary schools during the past

decade (e.g., Cohen, 1995; Darling-Hammond & Falk, 1997; Wang et al.,

1998) as well as how recommendations for students with disabilities will

be taken into consideration within these reform efforts (e.g., McDonnell

et al., 1997). Little research has focused on how school reform in

this standards-driven and high stakes testing environment will shape the

education of these students.

Additionally, as solutions are sought that will have the capacity to mark-

edly impact the academic and life-adjustment success of adolescents with

learning disabilities, the solutions that emerge through the research process

must be evaluated in light of the standards of sustainability and scale

(Elmore, 1996). That is, while many interventions have been shown to

work in research studies, very few have been shown to withstand the

demands that are present when attempts are made to introduce them within

the realities of today’s schools. This type of research will require researchers

to regularly consider factors related to sustainability and bringing interven-

tions to scale.

V. CONCLUSION

It has been over 30 years since The Educator’s Enigma: The Adolescent with

Learning Disabilities (Strother et al., 1971), one of the first books on adoles-

cents with learning disabilities, was published. The authors raise several

questions: Who is the learning disabled student? How do we find him/her?

How does he feel? How do we teach him? The field has made significant

progress since these questions were raised. However, we still do not have

adequate answers. The adolescent with learning disabilities is still an enigma,

and we still strive to answer these questions. Laura Lehtinen-Rogan ends

this book with the following closing perspective that still seems to hold true

today for those of us who are interested in helping adolescents with learning

disabilities:

What is the outlook for children with problems like these? Do any

of them actually ‘‘make it?’’ The fact is that they do, and a large part

of the credit for their success is due to the understanding and extra

effort of observant teachers. . . . Challenge is not new to teachers.

There are just new challenges. The efforts of teachers and educators

to understand the problem of the child with learning disabilities

brings us closer to the very core of how learning itself occurs. This is

one of the most exciting challenges of all.
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CHAPTER 17

Adults with Learning
Disabilities

Deborah L. Butler
University of British Columbia

‘‘I will always think of myself as a child with a learning disability. I

don’t think it has ever really changed . . . it is part of my life forever.’’

(33-year-old adult, as cited in Raskind et al., 2002).

I. INTRODUCTION

The bulk of research in the field of Learning Disabilities (LD) has been, and

continues to be, focused on the needs of children and adolescents. However,

in the past two decades, researchers have become increasingly sensitive to the

continuing impact of LD on adults, both within and outside educational

settings. Although the study of adult LD was still ‘‘in its infancy’’ in the mid-

1980s (Johnston, 1984, p. 390), research in the past two decades has blos-

somed, addressing such topics as the challenges facing adults with LD,

outcomes in important life domains, factors associated with more or less

successful outcomes, and approaches to intervention. To summarize what

has been gleaned from this burgeoning literature, this chapter emphasizes

the importance of adopting a lifespan developmental perspective for under-

standing LD and overviews research in each of these topic areas.

Learning about Learning Disabilities, Third Edition
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II. REFOCUSING ON ADULTS WITH LD: AN
HISTORICAL OVERVIEW

Gerber (2001) reminds us that the field of LD was founded on early research

on acquired brain injury in adults. But by the time the field of LD was

formally established in 1963, attention had shifted from acquired brain

injury and consequent functional problems to a focus on developmental

brain pathology. Conclusions drawn from observed links between neuro-

logical damage and skill deficits in adults were extended to infer biologically

based problems for children struggling to achieve as expected. The result of

this shift in attention was that ‘‘the agenda of adolescents and adults was, in

effect, put on hold while basic research and subsequent writing weaved

together the issues of child development, learning disabilities, and interven-

tion’’ (Gerber, 2001, p. 168). It is only in the last 20 years, as the cohort of

children identified as LD in childhood has moved through adolescence and

into adulthood, that researchers and educators have realized that people do

not ‘‘grow out of LD’’ and have refocused attention on the needs of adults

(Gerber, 2001).

By the mid-1980s, attention to adults with LD was clearly increasing.

Position papers were prepared by influential advocacy and professional

groups, including the Learning Disabilities Associations in the United States

and Canada (LDA, 1994; Wong & Hutchinson, 2001), the National Joint

Committee on Learning Disabilities (NJCLD, 1987, 1999; Gajar, 1992), and

the Association on Higher Education and Disability (AHEAD; Brinckerhoff

et al., 2002). These organizations recognized the need to adopt a lifespan

perspective for studying LD, and called for the legislation, policies, and

research to direct the development of programs and interventions (Gajar,

1992; Vogel & Reder, 1998b).

A refocusing of attention on adults with LD was also spurred by legisla-

tion protecting the rights of individuals with disabilities. For example, in the

United States, the Education of All Handicapped Children’s Act of 1975

(PL 94–142) guaranteed a free and appropriate education for all students

with disabilities from ages 5 to 21 (Gerber, 2001). Young adults with LD

were supported under this legislation, at least in school settings. In 1990,

PL 94–142 was updated and redefined as the Individuals with Disabilities

Education Act (IDEA), and in 1997, amendments to IDEA required the

inclusion of transition planning in education of all students with disabilities

starting at age 14 (Lerner, 2003). The result was increased anticipation of the

demands on young adults with LD in the post-school years, development of

transition programs, and interest in post-school outcomes (e.g., Evers,

1996). Simultaneously, U.S. legislation emerged to support the provision

of services to adults with LD in postsecondary and vocational settings. For
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example, the Vocational Rehabilitation Act of 1973 (PL 93–122), section

504, ensures that individuals with disabilities are not excluded from, or

discriminated against within, federally funded programs, including colleges

and universities. By the mid-1980s, this law was increasingly applied to

mandate access to, and necessary accommodations within, postsecondary

education for students with LD (Gajar, 1992; Gerber, 2001). In 1990, the

Americans with Disabilities Act (ADA) extended protection against discrim-

ination to the public sector and the workplace (Lerner, 2003). Legislative

mandates in the United States have had a strong influence on the develop-

ment of programs for adults with LD, service delivery policies, and the

availability of funding for research.

Federal legislation parallel to that in the United States does not exist in

Canada. However, protection to individuals with disabilities is provided

under the Charter of Rights and Freedoms, and is guided by policies

developed at the provincial level. In addition, the coordinated work of the

LDAs across the United States and Canada has led to simultaneous devel-

opment of programs and services within each country (Wong & Hutchinson,

2001). Federally funded programs also have been established in Canada to

provide support for adults with LD (Wong & Hutchinson, 2001).

Research on LD in adulthood also has proliferated since the mid-1980s.

For example, for her review of research on adolescents and adults with LD

published in 1984, Johnston could find very few studies specifically on

adults. During a gathering of individuals in 1985 for an ‘‘Adult Learning

Disabled State-of-the Art meeting’’ (Gerber, 2001, pp. 171–172), it was

concluded that, where research in adult LD was concerned, there was ‘‘no

state and very little art’’ (Gerber, 2001, p. 172). But by the time Adelman and

Vogel (1998) wrote a review of studies conducted prior to 1992, much more

research had been conducted. This chapter integrates findings from previous

comprehensive reviews of the literature with findings from more recent

research (since 1990) in order to provide an overview of what we know

now in the field of adult LD.

III. LD FROM A LIFESPAN PERSPECTIVE

Research on LD in adulthood is not only relevant to researchers, practition-

ers, community members, and policymakers concerned with adult popula-

tions; understanding how LDs play out over time also provides important

benchmarks for parents and educators charged with preparing youngsters

for the adult years. Further, Gerber’s (2001) description of life after formal

education as the ‘‘other 70 years’’ provides a sobering reminder of the

importance of understanding the impact of LD across the lifespan (Gerber,

2001). As Gerber and Reiff (1991) argue, ‘‘the years beyond schooling,
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which can account for up to seventy-five percent of one’s life, need to be

studied and understood’’ (p. 136).

Many researchers are promoting a lifespan developmental perspective for

the study of LD (e.g., Gajar, 1992; Gerber, 1994, 2001; Lerner, 2003;

Murray, 2003; Polloway et al., 1992; Raskind et al., 1999). These researchers

emphasize that how LDs manifest themselves varies across environments

(e.g., academic, community, vocational, social), tasks (e.g., reading, using a

computer, talking to a patient, answering e-mail), and life phases (e.g.,

pursuing education or training, employment, starting a family, retirement).

Further, as Gerber and Reiff (1991) caution, LD ‘‘may not be mitigated with

age and may in fact continue to evolve within the various phases of adult

development’’ (p. 136). That is, it is not only possible that the impact of LD

may shift over time, but also that the underlying processing problems

associated with LD may themselves change. It follows that extrapolating

conclusions from research with children in schools may not be useful in

understanding the impact of LD on adults within the domains central to

adult experience (e.g., educational, vocational, daily living).

Gerber (1994, 2001) argues that development should be considered not just

as something that transpires within individuals, but as something that is

spurred by the interaction between individuals and environments. In research

on LD in children, attention has understandably focused on students’ cogni-

tive (dis)abilities in relation to their navigation of academic tasks. Yet, when

supporting adolescents with LD (e.g., in transition programs), educators are

realizing that it is important, not just to support students’ academic success,

but also to expand the focus to the ‘‘skills and accommodations students with

LDwill need in their behavior repertoires to succeed in all the societal systems

they must interact with in their adult years’’ (Gerber, 2001, pp. 170–171).

Developmental benchmarks for young adults include graduating high school,

completing advanced education or training, developing career interests and

finding employment, establishing emotional and economic independence

from parents and positive social relationships, creating a happy and healthy

lifestyle (e.g., with preferred leisure and recreational activities), developing

personal values and goals, and assuming the role of a citizen within a com-

munity (Gerber, 2001; Lerner, 2003). It follows that understanding LD in

adulthood requires examining how LDs impact on individuals’ development

across life domains (Murray, 2003; Raskind et al., 1999), and within different

life phases (Gerber, 1994; Levine & Nourse, 1998).

IV. CHALLENGES FACING ADULTS WITH LD

This section describes research conducted to document challenges, out-

comes, and attainments of adults with LD. Many excellent reviews of the
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research conducted prior to 1992 have already been completed (e.g., Gajar,

1992; Gerber & Reiff, 1991; Levine & Nourse, 1998; Raskind et al., 1999;

Adelman & Vogel , 1998). Therefore, in this section, I integrate findings from

these previous reviews with results from recent research (see Tables I and II).

I start by discussing the types of research that have been conducted in this

area. Then I overview challenges faced by adults with LD in four areas:

cognitive processing and academic skills, educational attainment, employ-

ment, and social/emotional development.

A. Types of Research Documenting Challenges in Adulthood

Three general approaches have been used to examine challenges faced by

adults with LD. First, a large number of studies have directly measured

individuals’ academic or cognitive processing skills. Studies of this type

provide important information about the persistence of basic processing

difficulties into adulthood. Second, longitudinal follow-up studies have

been conducted to trace outcomes for individuals over time. Data from

these studies are typically summarized quantitatively and are compared

across groups (e.g., LD and non-LD). As a complement to these group-

focused follow-up studies, a third type of research has investigated the

perspectives of adults with LD about their experiences. A major goal in

many of these studies is to account for individual differences in the degree of

success achieved.

Six major follow-up studies have provided longitudinal data on outcomes

for adults with LD (Table I, column 1). For example, Beitchman et al.,

(2001) describe findings from the Ottawa Language Study (OLS), a 14-year

follow-up study of 236 children diagnosed as having a speech or language

impairment at age 5. The researchers observed how many of these children

were diagnosed with LD and substance abuse or psychiatric disorders by

ages 12 and 19. Blackorby and Wagner (1996) discussed data drawn from

Table I

An Overview of Age-Groups and Data Sources within Various Studies

Follow-up, group-focused studies Perspectives of LD adults

Authors Data Ages Authors Ages

Beitchman et al. (2001) OLS 12–19 Gerber et al. (1990) 23–71

Blackorby & Wagner (1996) NLTS 15–26 Gerber & Reiff (1991) 22–56

Raskind et al. (1999) Frostig 28–35 Gerber et al. (1992) 29–67

Rojewski (1999) NELS 19–21 Shessel & Reiff (1999) 26–60

Vogel & Reder (1998a,b) NALS 25–64 Polloway et al. (1992) 18–40

Werner (1993) Kauai 0–32 Hellendoorn & Ruijssenaars (2000) 20–39
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the National Longitudinal Transition Study (NLTS). They tracked out-

comes in employment, education, and residential independence for special

education students (n ¼ 1990, 350 with LD) both 0 to 2 and 3 to 5 years after

leaving high school (at ages 15–26). Raskind et al.’s (1999) study followed 41

ex-students from the Frostig Center (a support center for students with

learning disabilities) both 10 years (at ages 18 to 25) and 20 years later (at

ages 28 to 35). Like other follow-up studies, Raskind et al. describe out-

comes in employment, educational attainment, and living arrangements for

adults with LD. They also compare successful (n ¼ 21) and unsuccessful

(n ¼ 20) participants to identify predictors of success.

Rojeweski’s (1999) data derive from the National Education Longitudinal

Study (NELS) of 25,000 children who were followed in grades 8, 10, 12, and

two years post-high school. He summarizes the educational, vocational, and

personal development for a subsample of 11,178 individuals (ages 19–21),

441 of whom had been identified as LD. Vogel and Reder (1998a,b) report

Table II

An Overview of Studies Focused on Cognitive Processing/Academic Achievement

and Interventions

Research on cognitive processing or academic

achievement Research on interventions

Authors C/Aa Ages Authors C/A Ages

Apthorp (1995) C 17–28 Butler (1995) C 18–36

Beers et al (1994) C 21b Butler (1998c) C 19–48

Bruck (1993)c C 20.5b 11b Butler et al. (2000)d C 19–55

Cosden & McNamara (1997) C 22b Butler et al. (2000)e C 22–28

Gregg & Hoy (1990) C 18–25 Kitz & Thorpe (1995) C 19b

Hall et al. (2002) C 19b Lipson (1995) C 23b

Hughes & Suritsky (1994) C 19–25 Roffman et al. (1994) C 17–25

Leong (1999) C 28.5b Runyan (1991) C 18–27

Mosberg & Johns (1994) C 24b Wilson (1998) C 18–32

Reiff et al. (2001) C 21.5b

Rubin & Johnson (2002) C 18–21

Wilson & Lesaux (2001) C 18–24

Gottesman et al. (1996) A 16–63

Swanson (1994) A 5–58

Vogel & Reder (1998b) A 25–64

a C ¼ college or university students, A ¼ adults, HS ¼ high school students.
b Only mean ages reported (average estimated across all groups in the study).
c Bruck’s study included a grade-6 comparison group, along with college students with and

without LD.
d Butler, Elaschuk, Poole et al. (2000).
e Butler, Elaschuk, & Poole (2000).
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findings from the National Adult Literacy Survey (NALS) conducted in the

United States in 1995. The purpose of the NALS was to determine how the

U.S. population (aged 25 to 64 years) fared in terms of functional literacy

skills. The final sample included 14,519 individuals, 392 with self-reported

LD. Information was collected on participants’ functional literacy skills,

years of schooling, employment and training, and economic status. Finally,

Werner’s (1993) research followed the progress of a birth cohort of children

born in 1955 on the Island of Kauai. Data were collected before birth and

across ages 1, 2, 10, 18, and 32 to identify early risk factors for problems that

emerged later, and to track differences in education, employment, and socio-

emotional development for children with and without LD.

As a complement to longitudinal studies documenting outcomes at a

group level, a number of researchers have adopted qualitative approaches

to account for individual differences in outcomes (see Table I, column 2).

Many of these studies have been conducted by Paul Gerber and his associ-

ates. For example, Gerber et al. (1990) conducted an oft-cited study of

133 moderately successful and successful adults with LD, aged 23 to 71.

Their goal was to identify persisting problems of adults with LD based on

self-reported, retrospective comparisons of experiences in childhood and

adulthood. Gerber and Reiff (1991) conducted an interview study

that included 9 LD adults, aged 22 to 56 years. They provide detailed

descriptions of these adults’ perspectives on their adjustment in education,

employment, social–emotional, and daily living domains.

Another influential study was completed by Gerber et al. (1992). This was

a retrospective, causal-comparative, interview study of 71 adults with LD,

aged 29 to 67 years. Gerber et al. gathered information from participants

about outcomes within important life domains, and then compared partici-

pants who had achieved high vs moderate levels of success. Unique about

this study was the careful matching of highly and moderately successful

comparison groups on age, race, gender, LD type and severity, parents’

occupations, and family socioeconomic status. This careful matching facili-

tated isolation of factors that could be associated with greater success. A final

example of the work of this team of researchers is provided by Shessel and

Reiff (1999), who conducted interviews with 14 adults with LD (aged 26 to

60 years) to find themes related to the experience of LD in adulthood.

Other researchers have also sought the perspectives of adults with LD to

enhance understanding regarding their experiences. For example, Polloway

et al. (1992) conducted an interview study of 51 adults with LD, aged 18 to

40 years. Similarly, Hellendoorn & Ruijssenaars (2000) sought to replicate

Gerber and Reiff’s (1991) study with 27 Dutch adults with dyslexia, aged 20

to 39. Taken together, results from group-based follow-up and interview

studies provide a rich understanding of LD in adulthood. While follow-up

studies have identified long-term outcomes for adults with LD in academic
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achievement and across multiple life domains, complementary interview

studies more deeply portray the quality of individuals’ lived experience.

Further, integrating findings across the two types of studies uncovers a

multiplicity of factors related to the level of success that adults with LD

might achieve.

B. Academic Achievement and Cognitive Processing

Several comprehensive literature reviews have documented that the cognitive

processing and academic skill deficits that define LD in childhood persist for

adults with LD (e.g., Adelman & Vogel, 1998; Gajar, 1992; Johnston, 1984).

For example, in an early review, Johnston (1984) found that problems

persisted in reading (e.g., imprecise reading, difficulties skimming and

pulling out main ideas, phonics), writing, rapid notetaking, spatial–temporal

sequencing, and reading social cues. Similarly, Gajar’s (1992) review

revealed continuing struggles with reading, spelling, listening to lectures,

taking accurate notes, and written expression, in addition to problems in

learning foreign languages, time management, completing tasks, and using

effective study skills. Adelman and Vogel (1998) documented persistent

problems for adults with LD in math, spelling, writing (e.g., in punctuation,

quality of text, development of ideas, writing style, and sentence construc-

tion), and reading (e.g., problems with decoding, oral reading, phonological

segmentation, vocabulary, and reading comprehension). Thus, considerable

research supports the conclusion that LDs do not subside with age.

However, substantial inter- and intra-individual differences exist in the

problems experienced (Adelman & Vogel, 1998). Further, Gajar (1992)

noted that, in the research she reviewed, most participants were young adults

with LD. Such a narrow focus is problematic, because understanding LD in

adulthood requires examining how cognitive processing problems impact on

adult functioning across domains and ages. Unfortunately, consistent with

Gajar’s (1992) finding, of the 15 studies collected for this post-1990 review

that directly assessed cognitive or academic skills, 80% included college

student samples (see Table II). Only a few studies directly examined the

cognitive or academic skills of older adults with LD within or outside of

school settings (Gottesman et al., 1996; Swanson, 1994; Vogel & Reder,

1998b), although a few additional studies investigated the experience of

cognitive processing problems for adults with LD using self-report measures

(e.g., Gerber et al., 1990; Hellendoorn & Ruikjssenaars, 2000; Shessel &

Reiff, 1999).

For example, in Shessel and Reiff’s (1999) study, participants (aged 26 to

60 years) described how basic processing problems affected their daily

functioning. Difficulties were described in filling out forms, reading legal

documents, banking, getting lost, retrieving words in conversation, and time
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management. As one participant explained, ‘‘the problem with a disability is,

it’s not life-threatening, it’s life-affecting. And it affects every facet of your

life’’ (p. 309). Half of Hellendoorn and Ruijssenaars’ (2000) participants

believed their LD impacted their daily routines. Similarly, the 1995 National

Adult Literacy Survey (NALS) documented the functional literacy levels of

adults with LD (aged 25 to 64 years) in comparison with their nondisabled

peers (Vogel and Reder, 1998b). This survey showed that, of the four

possible literacy levels derived from performance on daily life tasks, 57%
of the participants with LD performed at the lowest level, compared to only

10% of people without LD. Only 21 and 2% of the adults with LD performed

in the third and fourth levels, respectively.

Gerber et al. (1990) evaluated how the experience of cognitive processing

problems changes between childhood and adulthood. In their study of 133

adults with LD (aged 23 to 71), they asked participants to describe whether

the problems they experienced in childhood had become worse, become

better, or remained stable. Their survey included questions about skills in

listening, speaking, reading, writing, spelling, math, visual perception, audi-

tory perception, coordination, impulsivity, distractability, hyperactivity,

and attention span. Their oft-cited results showed that, on many items,

and regardless of academic, vocational, and personal attainments, most

participants rated basic processing problems as becoming worse as they

got older. Gerber et al. concluded that processing problems for adults

with LD are ‘‘exacerbated by increasing demands in adulthood’’ (p. 572).

Gerber et al.’s (1990) study is often interpreted as showing that processing

problems associated with LD may worsen over time. But an alternative

explanation is that it is the experience of problems that worsens, rather

than the severity of the problems themselves. As the demands in adulthood

accelerate, the discrepancy between abilities and setting demands may

widen, resulting in a greater impact of the LD on successful functioning.

It is also possible that retrospective comparisons of current and past

experience are simply not reliable, if adults base judgments on shifting

criteria, or rate current negative experiences as worse than similarly negative

but poorly remembered experiences from the past. Nonetheless, consistent

with other research, Gerber et al.’s findings document the persistence

of basic processing problems in adulthood. Their study adds by showing

that the experience of LD may shift over time with changes in setting

demands.

C. Educational Outcomes

Research suggests that adults with LD are less likely to reach educational

levels comparable to those of their nondisabled peers. For example, results

from the National Adult Literacy Survey (NALS) compared proportions of
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non-LD and LD adults on the highest level of education attained (Vogel

& Reder, 1998a). Findings were that 27% of adults with self-reported LD

(aged 25 to 64) had completed only 0 to 8 years of school, compared to

only 4.2% of non-LD participants. Thirty-four percent of nondisabled

individuals stopped education with a high school diploma or a GED

equivalency, and 22 and 27% had at least some college education or a

college degree, respectively. Comparatively, in the sample of adults with

self-reported LD, 17% stopped with a high school diploma or equivalent,

12% had attended some college, and only 8.7% received college degrees.

Similarly, in the Kauai longitudinal study, Werner (1993) found that LD

individuals were more likely to have stopped their education after high

school than their nondisabled peers (60 vs 21.4%, respectively). They also

were much less likely to have attended technical training programs (10 vs

21.4%) or four-year colleges (10 vs 64.3%) or to be satisfied with their school

achievement.

Even though the proportion of adults with LD in postsecondary educa-

tion increases across time in the first 5 years out of high school, enrollment

rates remain lower for adults with LD than they are for nondisabled peers

(Adelman and Vogel, 1998). For example, when tracking the postsecondary

enrollment of students 0 to 2 and 3 to 5 years after graduation, Blackorby

and Wagner (1996) found that only 14% of young adults with LD were

enrolled in postsecondary education 0 to 2 years out of high school, com-

pared to 53% of non-LD peers. Three years later, close to 31% of the adults

with LD were enrolled, but this rate still lagged behind that in the general

population (68%) and that in a matched nondisabled group (47%).

Based on data from the NELS follow-up study, Rojewski (1999) deter-

mined that educational attainment was also influenced by gender. In their

study, students with LD were less likely to earn a high school diploma or

equivalency certificate than were students in the general population. But it

was women with LD who were the least likely to have graduated from high

school. Similarly, by two years after high school, fewer than 1⁄3 of males with

LD were pursuing postsecondary studies, compared to 1⁄2 of the non-LD

male sample. But again, it was the women with LD who were the least likely

to be at college or university (only 24.6%). One-quarter of women with LD

were neither employed nor enrolled in school.

A few studies have suggested more positive educational outcomes. For

example, in Raskind et al.’s (1999) follow-up study of ex-students at the

Frostig Centre, by ages 28 to 35, 40 out of 41 students had graduated from

high school, 95% had attended at least 2 semesters of college, 24% had

attended college for 2 to 7 years without graduating, and 24% had completed

degrees at the BA or MA level. Further, although findings typically show

that LD students attend postsecondary institutions less than nondisabled

peers, the number of students with LD attending colleges and universities is
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rising. Statistics from the U.S. Department of Education showed an increase

in the proportion of full-time college freshmen with self-reported LD from

1985 (1.6%) to 1994 (3.0%). As of 1992, students with LD were the fastest

growing group of students receiving services from college and university

support centers (Gajar, 1992). By 2002, students with LD constituted over

half of the individuals supported by disability services in postsecondary

settings (Brinckerhoff et al., 2002).

D. Employment and Career Development

A disturbing finding is that students with LD may have lower career aspir-

ations than peers, even when they have the potential to succeed (Adelman

& Vogel, 1998). For example, in his study drawn from the NELS database,

Rojewski (1999) found that males with LD selected fewer high-prestige

options than did non-LD peers and were twice as likely to seek low-prestige

occupations. Further, although a larger proportion of females with LD

aspired to high-prestige jobs than did males with LD, proportionally more

women with LD had low aspirations than did their nondisabled peers.

Similarly, Panagos and DuBois (1999) investigated how self-efficacy beliefs

were associated with career aspirations of 96 high school students with LD.

They found that students who thought they might not be successful (i.e., had

low self-efficacy beliefs) expressed less interest in a given career, even when

they actually had aptitudes required in the profession. Implications are that

students with LD who hold low perceptions of self-efficacy may not feel

confident enough to pursue careers, even when they have the skills, attitudes,

and abilities necessary to succeed.

Generally, adults with LD are equally likely to be employed as are peers,

but they tend to work in less-skilled occupations and to make less money

(Adelman & Vogel, 1998; Gajar, 1992; Panagos & DuBois, 1999). For

example, Werner (1993) reported very little unemployment among the par-

ticipants in the Kauai longitudinal study. But LD adults were more likely

to be in semiskilled occupations than were non-LD peers (80 vs 20%,

respectively), and were less likely to have jobs that were professional, semi-

professional, or managerial (0 vs 71%, respectively). Similarly, findings from

the NLTS database (Blackorby &Wagner, 1996) were that students with LD

were equally likely to be employed as nondisabled peers, both 0 to 2 years

out of high school (59% for each group) and 3 to 5 years afterward (70% for

each group). However, even 3 to 5 years out of high school, only 45% of LD

young adults made wages over $6 per hour, and most were employed in

clerical, crafts, operative, laborer, or service fields.

Results from some studies have contradicted these general trends. For

example, in their longitudinal follow-up study of Frostig students, Raskind

et al.’s (1999) participants were less successful in finding employment. Only
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14% of the young adults with LD held full-time employment at ages 18 to 25,

and 47% were unemployed. Ten years later, more participants had full-time

employment (47%), but 41% were still unemployed. Individual differences

within studies also are large, suggesting the presence of unaccounted for

factors that mediate success (Adelman & Vogel, 1998; Gajar, 1992; Gerber,

2001). Success on the job has been related to use of effective compensatory

strategies (e.g., taking additional time to finish work, asking for help),

participation in transition programs, successful graduation from high

school, supportive friendship networks, higher verbal abilities, and gender

(with females typically having more trouble obtaining employment than

males) (Adelman & Vogel, 1998).

E. Daily Living and Social–Emotional Development

In general, adults with LD are more likely than peers to be dependent on

others in their daily lives and to continue living with parents (Adelman

& Vogel, 1998; Gajar, 1992). As with educational enrollment, rates of living

independently increase with age, but remain lower than those of their

nondisabled peers (Blackorby & Wagner, 1996). For example, in Raskind

et al.’s (1999) study, 74% of previous Frostig students still lived with parents

at ages 18 to 25, and even 10 years later, a substantial proportion (42%) still

lived at home. It is possible that, because adults with LD are often employed

in lower-status, low-paying jobs, they have difficulty establishing independ-

ent households (Adelman & Vogel, 1998). However, some studies have

identified more positive outcomes for adults with LD (Adelman & Vogel,

1998). For example, in their follow-up study in Holland, most of Hellen-

doorn and Ruijssenaars’ (2000) participants had successfully transitioned to

independent living. Large individual differences in outcomes have also been

observed within all of the follow-up studies.

Research has also revealed problems for adults with LD in social percep-

tion, responding to verbal cues, social interaction, and social maturity

(Adelman & Vogel, 1998). Many adults with LD are unhappy with their

social lives, feel dependent on families, have trouble making friends, and

have limited social contacts (Adelman & Vogel, 1998; Gajar, 1992; Hellen-

doorn & Ruijssenaars, 2000). Adults with LD are also less likely to partici-

pate in social, community, or recreational activities (see also Raskind et al.,

1999). They are at risk for constructing negative self-perceptions (i.e., low

self-concept), low self-esteem, and low self-confidence (Adelman & Vogel,

1998; Gajar, 1992; Lerner, 2003; Rojewski, 1999).

Unfortunately, adults with LD often report experiencing high levels of

distress, anxiety, depression, and frustration, along with feelings of failure

and helplessness (Adelman & Vogel, 1998; Gajar, 1992). An alarming trend

is that adults with LD may be at risk for serious emotional health problems.
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For example, in Raskind et al.’s (1999) follow-up study, 42% of interviewed

participants reported experiencing depression, schizophrenia, alcohol abuse,

or social phobias. Similarly, in her longitudinal study on the island of Kauai,

Werner (1993) traced outcomes for students identified as LD at age 10 in

comparison to non-LD peers. She found that at age 18, the LD students

were more likely to have problems in school (94.7 vs 20%), mental health

concerns (31.8 vs 0%), a delinquency record (27.3 vs 0%), low self-assurance,

and little sense of control over outcomes. More positively, by age 32, fewer

LD adults reported mental health problems, and differences between LD

and non-LD adults were reduced.

Still, Shessel and Reiff’s (1999) participants also reported struggling with

fears of being exposed as ‘‘imposters,’’ social isolation, stress, anxiety,

negative self-concepts, shame, depression, and anger. Alarmingly, 10 of the

14 participants had accessed counseling services, half reported struggling

with depression, 4 had attempted suicide, and 4 had emotional health

concerns serious enough to warrant hospitalization. Similarly, although

Hellendoorn and Ruijssenaars’ (2000) Dutch participants seemed to do

well in many ways (in terms of educational attainments, living independ-

ently, and having positive relationships with parents and siblings), only 3 out

of the 27 participants were happy with their lives. Half had experienced

problems with establishing social relationships, had few friends, or reported

being bullied. Ninety-three percent described having emotional problems,

and about half had received support in that area. Thus, apparently

even relatively successful adults with LD are at risk for social–emotional

challenges.

Many researchers have examined whether adults with LD are at greater

risk for substance abuse than are their nondisabled peers (e.g., Beitchman

et al., 2001; Cosden, 1999; Molina & Pelham, 1999; Rhodes & Jasinski,

1990). In her review, Cosden (1999) describes research in this area as

adopting one of two approaches. In the first, groups of individuals with

LD are followed to determine how many develop substance abuse problems

(e.g., Betichman et al., 2001; Werner, 1993; Raskind et al., 1999). One

finding from these studies is that most individuals with LD do not develop

problems in this area. For example, Raskind et al. (1999) found that only 6

of 41 former Frostig students reported substance abuse problems by the time

they were 28 to 35 years old. However, research does suggest that, although

adults with and without LD are equally likely to use substances like drugs

and alcohol, adults with LD are more likely to abuse those substances than

are nondisabled peers (Cosden, 1999). For example, data from the Ottawa

Language Study (Beitchman et al., 2001) showed that adults with LD were

at a threefold greater risk for substance-abuse disorders than were nondis-

abled peers, even after accounting for other predictors of substance abuse

(behavior problems and family dynamics).
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In the second approach to investigating the linkage between LD

and substance abuse, individuals with established substance abuse problems

are studied to determine how many have LD (Cosden, 1999). Research

conducted from this perspective has shown that a larger proportion

of substance abusers than would be expected have LD, given the prevalence

of LD in the population. For example, of the volunteers from a detoxifi-

cation unit who participated in Rhodes and Jasinski’s (1990) study, 60%
met discrepancy criteria for defining LD as adults; 40% percent of the sample

had received special education services in school. Implications are that

preventative intervention may be warranted for students with LD at

risk for developing substance abuse disorders, and that service providers in

drug and alcohol programs should be aware that many participants might

have LD.

F. Accounting for Conflicting Findings

Within each of the domains already addressed, (education, employment,

daily living/social–emotional development), inconsistencies have been

found among studies, and several analyses have therefore been done in

order to account for conflicting results (e.g., Adelman & Vogel, 1998; Gerber

& Reiff, 1991; Levine & Nourse, 1998). Variables that account for some of

observed differences include the context within which the study was con-

ducted (e.g., urban or rural; public or private school), the characteristics of

participants (age, age at which LD was diagnosed, gender, verbal skills,

socioeconomic status), and methodological procedures (e.g., how data

were combined across participants; how comparison groups were defined).

To assist in reconciling apparently contrasting results, researchers have been

called upon to carefully describe their studies with attention to variables that

might mediate levels of outcomes observed (Adelman & Vogel, 1998; Levine

& Nourse, 1998).

But conflicting results have also been found within follow-up studies, in

that large individual differences have been observed. For example, while

some adults with LD may have dropped out of high school, pursued no

postsecondary training, be unemployed, and still live with their parents,

other adults with LD have graduated from university with doctoral degrees,

established positive relationships with peers, spouses and children, and

earned healthy six-figure incomes (Gerber et al., 1992; Gerber & Reiff,

1991). Researchers have become increasingly interested in why some adults

with LD are more successful than others (e.g., Cosden, 1999; Diaz-

Greenburg et al., 2000; Gerber, 2001; Gerber et al., 1992; Murray, 2003;

Raskind et al., 1999; Werner, 1993). How do some individuals adapt to

adult life so successfully in spite of the persistence of cognitive processing

problems characteristic of LD?
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V. ACCOUNTING FOR INDIVIDUAL DIFFERENCES

In this section, I describe studies investigating differential patterns of success

for adults with LD. These studies provide important insights regarding how

adults with LD might be supported to be more successful.

A. Factors Associated with Success

Several frameworks have been offered to account for more or less successful

outcomes of adults with LD. One of these frameworks was developed by

Paul Gerber and colleagues (Gerber, 1994, 2001) across a series of studies

(Gerber et al., 1990, 1992; Gerber & Reiff, 1991). For example, in their

causal-comparative interview study, Gerber et al. (1992) constructed two

matched groups, one of highly successful and one of moderately successful

adults with LD, based on criteria reflecting income level, job classification,

educational attainments, prominence, and job satisfaction. Again, as de-

scribed earlier, the groups were matched on age, gender, race, severity of

disability, specific learning problems, parents’ occupations, and family SES.

Most of the participants had endured many years of failure prior to experi-

encing success. But at the time of the study, many of the successful individ-

uals had Ph.D.s and 21 of them earned more than $100,000 per year.

Moderately successful individuals (n ¼ 25) were all high school graduates;

their salaries ranged from $10,000 to 100,000þ per year, with half earning in

the $40,000 to $50,000 range. Gerber et al. found that, for all participants,

efforts to gain success could be linked to a ‘‘quest to gain control of their

lives’’ (p. 479). Further, the difference between the highly and moderately

successful groups was not in the severity of their LD or other demographic

variables, but rather could be related to ‘‘the amount of control sought and

realized’’ (p. 479, emphasis in the original) and to ‘‘internal decisions’’

and ‘‘external manifestations’’ underlying participants’ pursuit of control.

Internal decisions associated with success were a desire to succeed, being

goal-oriented, and reframing of the LD experience ‘‘into more positive or

productive experience’’ (Gerber et al., 1992, p. 479). External manifestations

of adaptability included persistence, use of coping mechanisms, creating a

goodness of fit between individual abilities and environments, and creation

of supportive ‘‘social ecologies’’ (e.g., personal support networks). Gerber

and his colleagues concluded that success by adults with LD can be en-

hanced by promoting these kinds of internal decisions and external mani-

festations (Gerber, 1994, 2001).

Among the internal decisions associated with success, Gerber (1994, 2001)

has emphasized the importance of reframing. He suggests that four stages

are required to positively reframe the experience of having LD: (1) recogniz-

ing one’s disability, (2) understanding one’s own strengths and weaknesses,
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(3) acceptance, and (4) setting a plan of action toward reaching goals.

Reframing is critical because ‘‘the key problem adults with learning disabil-

ities face is not the disability itself but, rather, their inability to confront the

various challenges they encounter as they learn to live with and overcome it’’

(Gerber et al., 1992, p. 481). Gerber (2001) also emphasizes the central

importance of self-advocacy to success by adults with LD. He argues

‘‘each person with LD has his or her own unique profile in terms of severity,

cognitive strengths, intellectual ability, and adaptive behavior’’ (Gerber,

2001, p. 178). To be successful, individuals must be able to describe

their profile to others, explain how they learn, and request supportive

strategies and accommodations. Finally, Gerber (2001) also emphasizes the

importance of empowerment and self-determination. Self-determination has

been defined as ‘‘an individual’s ability to make autonomous decisions,

set goals, independently attempt to accomplish goals, independently attain

goals, independently evaluate his or her performance, and make adjustments

based on goal progress’’ (Murray, 2003, p. 23). Gerber and his colleagues

suggest that success by adults with LD can be supported by fostering

positive reframing, self-awareness and self-understanding, self-advocacy,

and self-determination.

Raskind et al. (1999) provide another framework for understanding

outcomes for adults with LD. In preparation for their follow-up study

of ex-Frostig students, they defined ‘‘success attributes’’ based on prior

research, including self-awareness, proactivity, perseverance, goal-setting,

the presence and use of effective support systems, and emotional stability.

They then used multiple methods (e.g., in-depth interviews with participants

and their families, review of individual case and public records, a checklist,

standardized tests) to collect data on each of these attributes, along with

other demographic information (age, gender, ethnicity, IQ, academic

achievement, life stressors). Finally, they developed a set of criteria (based

on employment, education, independence, and community involvement) for

categorizing adults with LD as more (n ¼ 21) or less (n ¼ 20) successful.

They found no differences between the successful and unsuccessful groups

on age, gender, family SES, ethnicity, or length of time at the Frostig Centre.

They also found that the greatest predictor of success was a composite

variable including the 6 success attributes (R2 ¼ 0.75), while IQ and achieve-

ment added very little to the prediction of successful outcomes. They

concluded, as did Gerber et al. (1992), that the most powerful predictors

of success by adults with LD in adulthood are not LD severity or academic

skills. They recommend interventions focused on developing success attri-

butes and compensatory strategies, not just on remediating basic skills.

Other studies have elaborated understanding regarding factors associated

with success by adults with LD. For example, in their interview study of 51

adults (aged 18 to 40 years), Polloway et al. (1992) found that successful
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participants used coping strategies (e.g., using computers to help

with writing or memory; strategies for meeting demands at work), which

they usually constructed through trial and error rather than being provided

with instruction. Success was also associated with positive external influ-

ences, such as participating in sports programs, having support of family

members, or assistance from a tutor. Similarly, in their interview study of

Dutch adults with dyslexia, Hellendoorn and Ruijssenaars (2000) found that

26 out of the 27 participants used positive strategies for coping (e.g., asking

for help, using learning strategies). However, they also found that 24 of

the participants used negative coping strategies (e.g., avoidance, camouflage,

repression of problems). Implications derived from across these two

studies are that success by adults with LD can be promoted by supporting

development of positive and personalized coping strategies and positive

external supports.

Finally, consistent with the frameworks presented above, Weller et al.

(1994) drew on the concept of adaptivity to explain the success of adults with

LD. They explain that ‘‘adaptive behavior (or more descriptively, adaptivity)

is a proactive process through which individuals organize their lives in

purposeful, flexible, and advantageous ways to meet the demands of mul-

tiple environments’’ (p. 282, emphasis in the original). Weller et al. define

requirements for being adaptive, including perceiving, understanding, crit-

ical analysis, deciding, metacognitive awareness of one’s own strengths and

weaknesses, and planfully constructing relationships between oneself and

environments to promote more successful outcomes. Adaptive strategies can

include modifying personal behaviors to meet environmental demands,

shaping environments to meet personal needs, selecting environments

strategically, ignoring environmental requirements, delaying responses,

and avoiding environments while finding another way to achieve one’s

objectives. Weller et al. conclude by arguing for interventions that promote

students’ active and mindful adaptation.

B. A Risk and Resilience Framework

Many authors have adopted a ‘‘risk and resilience’’ framework as a concep-

tual model for examining outcomes for adults with LD (e.g., Cosden, 1999;

Hellendoorn & Ruijssenaars, 2000; Murray, 2003; Werner, 1993; Wong,

2003). This perspective frames LD as just one of many factors that place

an individual at risk for poorer outcomes. Further, the goal of research from

a risk and resilience perspective is to identify protective and buffering factors

that might mediate outcomes (Wong, 2003). As Murray (2003) explains,

‘‘A risk and resilience model provides a framework for exploring the impact

of individual, social, and contextual experiences on the long-term outcomes

of youth with high incidence disabilities’’ (p. 24). This approach suggests
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directions for intervention so as to reduce modifiable risk and/or bolster

protective factors.

For example, Werner (1993) adopted a risk and resilience perspective

to frame her findings from the Kauai longitudinal study. Because the

Kauai study tracked a birth cohort over time, Werner was able to identify

risk and protective factors that could be related to positive outcomes in

adulthood. She found that early risk factors for poorer outcomes were low

birth weight, perinatal distress, congenital defects, being unaffectionate as

a baby, below average intellectual development, and personal characteristics

such as awkwardness, distractibility, or restlessness. Factors associated

with more positive outcomes were temperamental characteristics that

elicited positive reactions from others, positive skills and values (e.g., faith

that odds could be overcome, realistic plans or goals), positive parental

caregiving, supportive other adults, and timely opportunities during

key life transitions. Other key buffers against negative outcomes were posi-

tive self-efficacy and self-esteem. Further, self-efficacy was found to

be bolstered when individuals’ positive temperamental characteristics

fostered positive relationships with others (which then all together pro-

moted positive outcomes). Werner described how, even though the odds

were against the individuals with LD in her study, most individuals

had constructed positive, stable lives for themselves by the time they reached

adulthood.

Murray (2003) suggests that having an LD is just one among a number of

risk factors that might impact on adult outcomes. Based on a review of

research across fields of study, she identifies other risk factors that might also

influence success by adults with LD. These include gender, ethnicity, low

socioeconomic status, poverty, peer rejection, and poor family relationships.

Protective factors identified across studies include characteristics of the

individual (temperament, internal locus of control, high self-esteem, a posi-

tive outlook on the future, moderate to high IQ), a supportive family and

positive parenting styles, access to good schools and a sense of belonging in

school, positive peer relationships, social support in the community, and

involvement in prosocial activities and organization. Notice that many of the

risk and protective factors identified by Murray (2003) mirror findings from

research accounting for success by adults with LD (e.g., Adelman & Vogel,

1998; Polloway et al., 1992; Rojewski, 1999; Werner, 1993). Also consistent

with others, Murray recommends intervention to enhance individually

centered protective factors such as self-determination and agency, self-

esteem, social problem-solving skills, and academic competence along with

support for the construction of positive peer relationships and participation

in extracurricular activities that foster a sense of belonging and self-esteem.

Murray also calls for research on risk and resiliency at different ages and

within important transitional periods.
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C. Implications for Intervention

Research accounting for differential success by adults with LD provides

important direction for intervention. Recommendations are to help individ-

uals establish a range of internal and external supports that mediate success-

ful outcomes (Murray, 2003; Polloway et al., 1992; Werner, 1993).

A fundamental theme that cuts across studies is that, to be successful, LD

adults must gain ‘‘control of their lives’’ (Gerber et al., 1992, p. 479). Thus, it

is not surprising that multiple authors stress the importance of promoting

personal agency and self-determination (Brinckerhoff et al., 2002; Diaz-

Greenberg et al., 2000; Gerber, 2001; Murray, 2003). Indeed, Brinckerhoff

et al. (2002) suggest that support for individuals’ self-determination should

be the ‘‘prime directive’’ for intervention (p. 488). Many of the recommen-

dations that can be distilled across studies are required in order to promote

self-determination. One of these is to promote self-awareness and self-

understanding, which are prerequisite to developing personally adaptive

approaches for meeting environmental demands (Gerber, 2001; Polloway

et al., 1992; Raskind et al., 1999; Weller et al., 1994). Positive self-perceptions

(e.g., self-efficacy, self-concept, self-esteem), realistic goal setting, and an

internal locus of control also undergird individuals’ ability to tackle

life tasks strategically (Bandura, 1993; Gerber, 2001; Panagos & DuBois,

1999; Raskind et al., 1999; Werner, 1993; Zimmerman & Schunk, 2001).

Self-advocacy is also enabled by increased self-awareness, self-understanding,

and an ability to take control over outcomes.

VI. PROGRAMS AND INTERVENTIONS

Since the mid-1980s, attention has increasingly focused on defining programs

and interventions to better meet the needs of adults with LD (Brinckerhoff

et al., 2002; Gerber, 2001; Lerner, 2003; Lowry, 1990). This section overviews

the state of research on the efficacy of programs and interventions.

A. Transition Planning

Since the advent of U.S. legislation requiring transition planning for adoles-

cence with disabilities, efforts have focused on developing transition

programs for students with LD (Brinckerhoff et al., 2002; Evers, 1996).

However, formal evaluation studies of transition programs are only

just emerging. For example, Gajar (1992) describes how legislation in the

United States spurred the creation of a transition initiative and over 180

model programs between 1984 and 1989. However, little data were actually

generated to evaluate the success of the programs. In their review, Adelman
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and Vogel (1998) found little evidence of positive employment outcomes

associated with high school education or vocational training. Instead, stu-

dents were frequently not qualified for fields in which they were trained or

failed to find jobs in the trained areas. More recently, however, Evers (1996)

summarized findings from seven studies suggesting positive employment

outcomes associated with high school transition programs. As one example,

using a multiple-baseline design, Clement-Heist et al. (1992) found that a

combination of simulated and in situ support had a positive effect on four

high school students’ mastery and application of work-related social skills.

Advice is readily available regarding what to address in transition plans

and programs (e.g., Brinckerhoff et al., 2002; Lerner, 2003). Lerner (2003)

explains that transition plans should include current levels of performance,

interests and aptitudes, post-school goals, transition activities, responsible

persons, and procedures for reviewing progress toward goals. Consistent

with research on factors associated with success for adults with LD, Brinck-

erhoff et al. (2002) recommend that transition programs be student-centered

so as to foster self-determination. Students should be assisted to participate

in development of their own transition plans, select courses, identify post-

secondary and vocational options, recognize and prepare for adult setting

demands, describe their disability to others, learn about their legal rights,

and evaluate LD support services.

B. College and University Programs

Most postsecondary institutions in the United States and Canada now

provide support services for students with LD (Adelman & Vogel, 1998;

Brinckerhoff et al., 2002; Gerber, 2001; Wong & Hutchinson, 2001). Some

universities and colleges provide nondegree programs designed to promote

independence, life skills, budgeting, computer use, or work experience

(Lerner, 2003; Roffman et al., 1994). Most two-year and four-year institu-

tions also have support centers offering remedial programming, tutoring,

accommodations, instruction in compensatory strategies or survival skills,

and/or vocational exploration and training (Lerner, 2003; Lowry, 1990).

Follow-up studies are emerging that document outcomes for graduates of

postsecondary programs (e.g., Ganschow et al., 1999; Greenbaum et al., 1996;

Sitlington et al., 1994; Vogel & Adelman, 2000). However, research is needed

to tease apart the effects of program components at a more specific level.

C. Accommodations

In the United States, legislation (ADA, the Vocational Rehabilitation Act of

1973) mandates provision of reasonable accommodations for postsecondary

students with LD (Brinckerhoff et al., 2002; Lerner, 2003; Rothstein, 1998;
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Scott, 1994). As a result, colleges and universities are currently challenged to

develop policies for providing appropriate supports. Accommodations most

frequently provided are extended time on exams, course substitutions,

allowing part-time rather than full-time study, modified exam procedures

or instructional methods, and access to books on tape, note-takers, or

assistive technology (Lerner, 2003; Raskind, 1993, 1998; Scott, 2002). But

Scott (2002) advises that service providers be aware of shifting environmen-

tal demands when defining appropriate accommodations. For example,

today’s virtual classrooms require access to the Internet and/or interaction

among students by E-mail or in chat rooms. These emerging setting

demands may require nontraditional types of supportive accommodations.

Providing accommodations to students with LD has generated consider-

able controversy. For example, questions have been raised about whether

waiving program requirements (e.g., in math or in foreign languages) com-

promises the academic integrity of programs. Similarly, the fairness of

providing extended time has been questioned if students without disabilities

have to complete the same tests under time constraints. Runyan (1991)

conducted a study with college students to investigate this latter question.

She compared the performance on a reading comprehension test of 16

students with LD to that of 15 peers matched on ethnicity, gender, age,

and SAT scores, under both timed and untimed conditions. She found that,

in the timed condition, students with LD read slower, answered fewer

questions, and so received a lower overall score. In contrast, under untimed

conditions, the students with LD performed as well as peers. Significantly,

the average performance of non-LD students did not differ between the

timed and untimed conditions. Runyan concluded that providing extended

time compensates for the slower processing of students with LD without

disadvantaging nondisabled peers. But because students with LD differed in

terms of how much extra time they required, Runyan suggested setting

support parameters on an individual basis.

Self-determination by adults with LD is fostered when individuals who are

aware of their own strengths and weaknesses select, use, or request accom-

modations strategically to meet environmental demands. Not surprisingly,

researchers have described use of accommodations as a positive coping

strategy (Gerber, 2001; Hellendoorn & Ruijssenaars, 2000; Polloway et al.,

1992). More research is warranted, however, on how accommodations might

be helpful for adults with LD within vocational and community settings

(e.g., Jacobs & Hendricks, 1992).

D. Assistive Technology

Until recently, applications of technology for LD students focused primarily

on remediating basic skill deficits (Raskind, 1998). But Raskind (1998)
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suggests that the concept of assistive technology provides an alternative to

this more ‘‘traditional’’ deficit model (see also Day & Edwards, 1996).

Within U.S. legislation, assistive technology is defined as ‘‘any item, piece

of equipment, or product system . . . that is used to increase, maintain, or

improve the functional capabilities of individuals with disabilities’’ (Bryant

et al., 2002, p. 391). Conceptualized in this way, assistive technology serves

a compensatory rather than a remedial function, with the potential to

provide positive coping strategies for adults with LD (Polloway et al.,

1992). Assistive technology helps individuals with LD ‘‘bypass, circumvent,

or work around specific learning disabilities’’ in order to achieve valued

goals (Raskind, 1998, p. 255).

Bryant et al. (2002) describe three types of benefits associated with use of

assistive technology: increases in meaningful inclusion within academic en-

vironments (e.g., when instruction is accessible through alternative modes of

presentation); increased independence (e.g., when a student can access text

independently rather than having to rely on a reader); and increased ability

to successfully navigate one’s disability (e.g., to understand one’s own

strengths and weaknesses and ways to compensate for disabilities). Both

Raskind (1993) and Bryant et al. (2002) provide excellent overviews of

assistive devices available to support students’ functional abilities. For

example, supports for reading include not only books on tape, but also

optical character and speech synthesis systems that scan texts and read

them aloud. Supports for writing include software that supports idea gener-

ation (e.g., outlining or brainstorming), text production (e.g., word predic-

tion or voice recognition software), and editing (spelling and grammar check

systems). Examples of math supports are talking calculators and optical

scanners that read word problems aloud. Listening supports include per-

sonal FM listening devices and tape recorders with variable playback speeds

that do not distort sound quality. Personal data managers, databases, and

note-taking tools support organization and effective learning.

Raskind (1998) reviewed studies on assistive technology for adults with

LD conducted in the mid- to late-1990s. He concluded that use of assistive

technology is generally associated with positive outcomes, but that not

all LD learners profit equally from the same assistive devices. Therefore,

Raskind cautioned that assistive devices should be well-matched to an

individual’s needs. Scott (2002) concurs, arguing that choosing among assis-

tive alternatives requires considering individual strengths and weaknesses in

relation to setting demands.

E. Academic Interventions

Recommendations regarding academic interventions for adults with LD are

plentiful in the literature, but few formal studies have evaluated specific
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approaches to intervention. For example, Sturomski et al. (1998) completed

a comprehensive review of research on literacy interventions for adults with

LD conducted between 1982 and 1995. They concluded that there is a ‘‘lack

of information regarding what works with adults with learning disabilities’’

(p. 95), and that there exist ‘‘few practices that could be recommended as

best practices from published research’’ (p. 97). Similarly, when searching

the literature prior to writing this chapter, only 9 empirical reports were

found (see Table II).

An example of intervention research is provided by Wilson (1998), who

describes two studies investigating the efficacy of a multisensory approach to

instruction (the Wilson Reading System (WRS) ) for promoting decoding

and spelling skills by adults with LD. In the first study, Wilson evaluated the

efficacy of WRS in improving spelling by college students with LD. Thirty

students with dyslexia (aged 18 to 32 years) were assigned to one of three

groups: a WRS intervention group, a group that received intervention using

a non-phonetically based program, and a no-intervention comparison

group. Results showed a superiority of the WRS in increasing spelling

accuracy when compared to the other two groups. In a second, smaller

study that included 9 students, 6 with language-based LD, Wilson also

found evidence of improved decoding following WRS instruction.

Thus, the WRS appears to provide one effective strategy for promoting

foundational reading skills by adults with LD.

Many writers provide recommendations regarding how to structure in-

struction effectively to promote concept acquisition by adults with LD (e.g.,

Brinckerhoff et al., 2002; Westberry, 1994). However, few empirical studies

have included samples of LD adults. One exception is the study by Kitz and

Thorpe (1995), who compared algebra instruction for college students in a

remedial program provided in a traditional format to instruction provided

through a videodisk system. Instructional principles embedded in the video-

disk program included direct instruction, a focus on mastery, frequent

quizzes, feedback, and extensive reinforcement. Results showed superior

comprehension for students in the videodisk instructional condition, both

at the end of the program and into the next semester.

A consistent recommendation is to provide instruction in learning strat-

egies (e.g., Applegate et al., 1994; Brinckerhoff et al., 2002; Gerber, 2001;

Grant, 1994; Lerner, 2003; Scott, 2002; Westberry, 1994). For example, a

common recommendation is to adapt the Strategy Intervention Model

(SIM) developed by Deshler and his colleagues for use with adolescents

with LD (see Deshler et al., Ellis, & Lenz, 1996; Ellis, 1993). In SIM,

students are taught, using a combination of direct instruction and modeling,

about how and why to implement powerful learning strategies for use across

a range of important academic tasks. Students’ independent application of

strategies is promoted by linking strategy and content instruction (Ellis,
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1993; Grant, 1994), focusing students’ attention on positive outcomes asso-

ciated with effortful strategy use (Borkowski, 1992) and directly teaching for

transfer (Ellis, 1993). A considerable amount of research has validated the

efficacy of SIM for supporting adolescents with LD. Clearly, more research

is warranted to investigate adaptations of learning strategies interventions

within postsecondary and adult education settings.

Lipson (1995) provides an example of research on learning strategies

instruction for adults with low reading skills. In her study, Lipson tested

whether direct instruction in semantic mapping strategies improved the

reading comprehension of college freshmen enrolled in a remedial reading

course. Participants were assigned to one of three conditions: direct instruc-

tion in semantic mapping (n ¼ 16), answering or creating questions based

on text, or reading and discussing the content. Students’ performance was

compared on questions that could be answered from the text (text explicit),

inferred from the text (text implicit), or also required prior knowledge (script

implicit). Lipson found that group of students who learned to create seman-

tic maps outperformed other students on both the text explicit and implicit

(but not script implicit) questions. Although it is not clear whether partici-

pants had been formally diagnosed as LD, this study shows that struggling,

young adult readers can learn higher order reading skills.

Suritsky and Hughes (1991) recommend instruction for students with LD

in note-taking strategies. Compared to nondisabled peers, college students

with LD use fewer abbreviations, write more slowly, and record less import-

ant information (Hughes & Suritsky, 1994). The most frequent solution to

this note-taking difficulty is to provide accommodations in the form of note-

takers or tape-recorders. However, given research documenting the advan-

tages to learning and remembering that accrue from actively taking notes,

Suritsky and Hughes recommend teaching students with LD to take notes

for themselves.

F. Interventions in Vocational, Daily Living, and
Social–Emotional Contexts

Little research has been conducted on interventions outside of school con-

texts. For example, the vast majority of studies located for this review

were conducted with college or university students (see Table II). Similarly,

when Cronin (1996) reviewed the literature focused on life skills develop-

ment by high school students with LD, she found ample evidence that

students with disabilities struggle after leaving high school, but little

data on how to support students’ acquisition of life skills so as to support

important post-school accomplishments. Research is also needed on

interventions that promote social–emotional development. Price (2002)

argues for psychosocial support that assists in establishing independence,
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developing satisfactory relationships, improving self-esteem and confidence,

and overcoming depression.

G. Promoting Success Attributes

Reiff, Gerber, & Ginsberg (1994) provide recommendations for instructional

strategies with promise to promote the attitudes, values, and skills identified

in their research as associated with success (Gerber, 2001; Gerber et al.,

1992). For example, they provide concrete suggestions for promoting in-

ternal and external processes they defined as essential to manifesting control,

including promoting desire/motivation, goal orientation, reframing of LDs

in a more positive way, persistence, creating a good fit between their

strengths and needs and the demands of environments, and creating positive

social ecologies. Similarly, Gerber et al. (1996) provide a description of what

is required to promote successful reframing. For example, they suggest that

students be supported to learn how to break problems into parts, brain-

storm, generate alternatives, choose and take action, and evaluate final

products.

Recommendations made by Gerber and his colleagues are grounded in

research conducted with children or adolescents. Again, few studies have

been conducted with adults with LD. One exception is a recent study by

Roffman et al. (1994), who evaluated the efficacy of a course designed to

foster self-understanding and self-advocacy of college students with LD. The

15-hour course was offered as part of a comprehensive 2-year program

focused on vocational preparation, independent living skills, social skills,

and practical academics. Roffman et al. found that, when compared to

students in the comparison group, course participants better understood

their LD and were better able to describe strengths and needs in a mock

interview situation.

H. The Strategic Content Learning Approach

Strategic Content Learning (SCL) is an instructional model designed to

promote self-regulated approaches to tasks across ages and across environ-

ments (Butler, 1995, 1998a). However, SCL instructional goals and prin-

ciples are particularly well suited to adults with LD, and a number of studies

have been conducted on SCL efficacy with this population (Butler, 1995,

1998c; Butler, Elaschuk, Poole et al., 2000; Butler, Elaschuk, & Poole, 2000)

(see Table II). In this section, I briefly define self-regulated learning in

relation to success by adults with LD, before introducing the SCL model

and overviewing research on SCL efficacy.

Models of self-regulation define cognitive, metacognitive, motivational,

and affective beliefs and processes required for successful adaptation across
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life domains (Corno, 1993, 1994; Zimmerman & Schunk, 2001). As

such, self-regulation is central to the adaptivity associated with success

for adults with LD (Weller et al., 1994). Further, successful self-

regulation requires interpreting setting demands (e.g., demands of a given

academic task or work requirement), setting achievable goals, selecting,

adapting, or even inventing strategies to accomplish desired goals, moni-

toring outcomes, and adjusting performance strategically when obs-

tacles are encountered (Butler & Winne, 1995; Zimmerman, 1994).

As such, self-regulation and self-determination also are closely related

(Diaz-Greenberg et al., 2000). Self-determination requires successful

self-regulation, which entails defining and then planfully and strategically

managing environments and personal resources so as to achieve meaning-

ful goals.

SCL is a student-centered approach that promotes self-regulation in the

context of meaningful work. In SCL, instructors and students work collab-

oratively to articulate setting demands (e.g., task requirements), co-construct

personalized strategies for achieving goals, try out strategies (i.e., learning,

coping, compensatory), monitor strategy efficacy, and revise strategies as

necessary until success is achieved. Thus, in SCL students are engaged in the

process of strategy development. They are empowered to take control over

outcomes through planful and strategic self-regulation (see Butler, 1998b,

2002, for more information).

To evaluate the efficacy of SCL in meeting the needs of adults with LD,

Butler embedded SCL instructional principles in service delivery models

common within postsecondary settings. Four studies evaluated SCL efficacy

when used to provide one-on-one tutoring by learning disability specialists

or teachers (Butler, 1995, 1998c, 2003); two studies evaluated SCL as a

model for providing instruction by peer tutors (Butler, 2003); and one

study evaluated SCL principles when adapted to structure small-group

instruction on reading (Butler, Elaschuk, Poole et al., 2000). Each study

embedded multiple in-depth case studies within a pretest–posttest design.

Thus, empirical reports are available, tracing not only descriptions of out-

comes for groups of students (e.g., Butler, 2003) but also in-depth

case studies for individual students (e.g., Butler, Elaschuk, & Poole, 2000).

Butler’s studies were conducted in college or university settings, but partici-

pants were heterogeneous. They ranged in age from 18 to 55, and were

engaged in programs at very different levels (from adult basic education to

graduate work) and with a variety of foci (e.g., academic study; training

programs for becoming a special education assistant, a diesel mechanic, or a

medical lab technician).

Positive outcomes can be associated with SCL instruction (Butler,

1995, 1998c, 2003). Study participants have been found to improve

task performance (e.g., in reading, writing, math) and to develop positive
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self-perceptions, beliefs in personal control over outcomes, and increased

metacognitive knowledge about tasks and effective learning processes. Most

critically, participants have learned how to construct personalized and

powerful strategies for accomplishing goals, based on an understanding of

their own strengths and needs. Thus, SCL appears to support development

of success attributes by adults with LD, such as positive self-perceptions,

control over outcomes, increased self-awareness and self-understanding, use

of positive learning or compensatory strategies, and self-determination.

VII. REFLECTION: PROGRESS AND FUTURE
DIRECTIONS

In the past 20 years, considerable progress has been made in the still young

field of adult LD. Solid foundations for the field have been established

through legislation and advocacy (LDA, 1994; NJCLD, 1987, 1999). Studies

have clearly documented the challenges faced by adults with LD across

important life domains (educational, vocational, daily living, social–

emotional). At the same time, research on individual differences has revealed

alterable ‘‘success attributes’’ (Raskind et al., 1999) and buffering factors

that can form the basis for intervention.

Adopting a lifespan development perspective also reminds us that there

are multidimensional and pluralistic paths that adults with LD may take

toward achieving positive outcomes (Gerber, 1994, 2001), and that the

impact of LD is a function not just of individual characteristics, but of the

interaction of individual characteristics with demands across environments

and at different ages. It follows that, if we can promote success attributes in

individuals with LD (e.g., self-awareness, compensatory strategies) and at

the same time create an optimal goodness of fit between individuals

and environments, we may ultimately circumvent the perception (and experi-

ence) of the processing differences associated with LD as a disability.

Consider one highly successful bike mechanic’s self-report: ‘‘I am only

learning disabled on rare occasions since leaving high school’’ (Gerber,

2001, p. 177).

Progress also has been made in developing programs (high school transi-

tion, vocational education, postsecondary programs) and interventions (e.g.,

accommodations, assistive technology, academic interventions) with prom-

ise to foster success of LD adults. For example, strategies that promote self-

regulated performance (e.g., SCL) can be applied to build self-confidence,

self-understanding, self-determination and adaptivity across important life

domains (Butler, 1993, 1995, 1998a, 2003).

But further research is clearly called for in a number of areas. For

example, although it is positive that researchers are defining variables that
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mediate success by adults with LD, rather than just focusing on negative

outcomes, methodological procedures must be closely examined to account

for differences across studies (e.g., Levine & Nourse, 1998). Further, atten-

tion should more systematically focus on how LDs manifest themselves

across ages and life domains (Gajar, 1992; Gerber, 1994, 2001; Polloway

et al., 1992). Currently, research includes just young adults with LD

(particularly college students) or includes adults of varying ages without

differentiating results across ages. More intervention research also is clearly

required, across a fuller range of educational, vocational, daily living, and

community settings (Cosden, 1999; Evers, 1996; Lowry, 1990; Sturomski

et al., 1998; Vogel & Reder, 1998a).

In conclusion, research on LD returned to its roots by refocusing on LD in

adulthood. And in the past 20 years, research has blossomed in this import-

ant field, so that the challenges of adult LD are better recognized. However,

the field is still young, and much work is required to understand life for

adults with LD in the ‘‘other 70 years’’ (Gerber, 2001). Research in this area

has promise, not only to provide important benchmarks for families and

practitioners working with children, but also to assist a fuller range of

educators, employers, and community members who strive to support the

success of adults with LD.

References

Adelman, P. B., & Vogel, S. A. (1998). Adults with learning disabilities. In B. Y. L.

Wong (ed.), Learning about learning disabilities, 2nd ed. (pp. 657–701). Toronto:

Academic Press.

Applegate, M. D., Quinn, K. B., & Applegate, A. J. (1994). Using metacognitive

strategies to enhance achievement for at-risk liberal arts college students. Journal

of Reading, 38, 32–40.

Apthorp, H. S. (1995). Phonetic coding and reading in college students with and

without learning disabilities. Journal of Learning Disabilities, 28(6), 342–352.

Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning.

Educational Psychologist, 28, 117–148.

Beers, S. R., Goldstein, G., & Katz, L. J. (1994). Neuropsychological differences

between college students with learning disabilities and those with mild head injury.

Journal of Learning Disabilities, 27(5), 315–324.

Beitchman, J. H., Wilson, B., Douglas, L., Young, A., & Adlaf, E. (2001). Substance

use disorders in young adults with and without LD: Predictive and concurrent

relationships. Journal of Learning Disabilities, 34(4), 317–332.

Blackorby, J., & Wagner, M. (1996). Longitudinal postschool outcomes of youth

with disabilities: Findings from the National Longitudinal Transition Study.

Exceptional Children, 62(5), 399–414.

Borkowski, J. G. (1992). Metacognitive theory: A framework for teaching literacy,

writing, and math skills. Journal of Learning Disabilities, 25, 253–257.

592 Deborah L. Butler



Brinckerhoff, L. C., McGuire, J. M., & Shaw, S. F. (2002). Postsecondary education

and transition for students with learning disabilities (2nd ed.). Austin, TX: Pro-Ed.

Bruck, M. (1993). Component spelling skills of college students with childhood

diagnoses of dyslexia. Learning Disability Quarterly, 16(3), 171–184.

Bryant, B. R., Bryant, D. P., & Rieth, H. J. (2002). Assistive technology. In

L. Brinckerhoff, J. M. McGuire, & S. F. Shaw, Post-secondary education and

transition for students with learning disabilities, 2nd ed. (pp. 389–429). Austin, TX:

Pro-Ed.

Butler, D. L. (1995). Promoting strategic learning by post secondary students with

learning disabilities. Journal of Learning Disabilities, 28, 170–190.

Butler, D. L. (1998a). A strategic content learning approach to promoting self-

regulated learning. In B. J. Zimmerman & D. Schunk (eds.), Developing self-

regulated learning: From teaching to self-reflective practice (pp. 160–183). New

York: Guilford Publications, Inc.

Butler, D. L. (1998b). Metacognition and learning disabilities. In B. Y. L. Wong

(ed.), Learning about learning disabilities (2nd ed.) (pp. 277–307). Toronto:

Academic Press.

Butler, D. L. (1998c). The strategic content learning approach to promoting self-

regulated learning: A summary of three studies. Journal of Educational Psych-

ology, 90, 682–697.

Butler, D. L. (2002). Individualizing instruction in self-regulated learning. Theory

into Practice, 41, 81–92.

Butler, D. L. (2003). Structuring instruction to promote self-regulated learning by

adolescents and adults with learning disabilities. Exceptionality, 11(1), 39–60.

Butler, D. L., Elaschuk, C. L., & Poole, S. (2000). Promoting strategic writing by

postsecondary students with learning disabilities: A report of three case studies.

Learning Disability Quarterly, 23, 196–213.

Butler, D. L., Elaschuk, C. L., Poole, S. L., Novak, H. J., Jarvis, S., & Beckingham, B.

(2000, April). Investigating an application of strategic content learning: Promoting

strategy development in group contexts. Presented at the Annual Meetings of the

American Educational Research Association. New Orleans, LA.

Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning:

A theoretical synthesis. Review of Educational Research, 65, 245–281.

Clement-Heist, K., Siegel, S., & Gaylord-Ross, R. (1992). Simulated and in situ

vocational social skills training for youths with learning disabilities. Exceptional

Children, 58(4), 336–345.

Corno, L. (1993). The best laid plans: Modern conceptions of volition and educa-

tional research. Educational Researcher, 22(2), 14–22.

Corno, L. (1994). Student volition and education: Outcomes, influences, and practices.

In D. H. Schunk&B. J. Zimmerman (eds.), Self-regulation of learning and perform-

ance: Issues and educational applications (pp. 229–251). Hillsdale, NJ: Erlbaum.

Cosden, M. (1999). Risk and resilience for substance abuse among adolescents and

adults with LD. Journal of Learning Disabilities, 34(4), 352–358.

Cosden, M. A., & McNamara, J. (1997). Self-concept and perceived social support

among college students with and without learning disabilities. Learning Disability

Quarterly, 20(1), 2–12.

17. Adults with Learning Disabilities 593



Crawford, R. (1997). Vocational programs and practices. In S. Goldstein (ed.),

Managing attention and learning disorders in late adolescence and adulthood (pp.

287–314). Toronto: John Wiley & Sons.

Cronin, M. E. (1996). Life skills curricula for students with learning disabilities:

A review of the literature. Journal of Learning Disabilities, 29, 53–68.

Day, S. L., & Edwards, B. J. (1996). Assistive technology for postsecondary

students with learning disabilities. Journal of Learning Disabilities, 29(5),

486–492, 503.

Deshler, D. D., Ellis, E. S., & Lenz, B. K. (1996). Teaching adolescents with learning

disabilities: Strategies and methods (2nd ed.). Denver, CO: Love Publishing Co.

Diaz-Greenberg, R., Thousand, J., Cardelle-Elawar, M., & Nevin, A. (2000). What

teachers need to know about the struggle for self-determination (conscientization)

and self-regulation: Adults with disabilities speak about their education experi-

ences. Teaching and Teacher Education, 16, 873–887.

Ellis, E. S. (1993). Integrative strategy instruction: A potential model for teaching

content area subjects to adolescents with learning disabilities. Journal of Learning

Disabilities, 26, 358–383, 398.

Evers, R. B. (1996). The positive force of vocational education: Transition outcomes

for youth with learning disabilities. Journal of Learning Disabilities, 29(1), 69–78.

Gajar, A. (1992). Adults with learning disabilities: Current and future research

priorities. Journal of Learning Disabilities, 25(8), 507–519.

Ganschow, L., Coyne, J., Parks, A. W., & Antonoff, S. J. (1999). A 10-year follow-up

survey of programs and services for students with learning disabilities in graduate

and professional schools. Journal of Learning Disabilities, 32(1), 72–84.

Gerber, P. J. (1994). Researching adults with LD from an adult-developmental

perspective. Journal of Learning Disabilities, 27, 6–9.

Gerber, P. J. (2001). Learning disabilities: A life span approach. In D. P. Hallahan

& B. K. Keogh (eds.), Research and global perspectives in learning disabilities

(pp. 167–180). Mahwah, NJ: Erlbaum.

Gerber, P. J., Ginsberg, R., & Reiff, H. B. (1992). Identifying alterable patterns in

employment success for highly successful adults with learning disabilities. Journal

of Learning Disabilities, 25(8), 475–487.

Gerber, P. J., & Reiff, H. B. (1991). Speaking for themselves: Ethnographic interviews

with adults with learning disabilities. Ann Arbor, MI: The University of Michigan

Press.

Gerber, P. J., Reiff, H. B., & Ginsberg, R. (1996). Reframing the learning disabilities

experience. Journal of Learning Disabilities, 29(1), 98–101, 97.

Gerber, P. J., Schnieders, C. A., Paradise, L. V., Reiff, H. B., Ginsberg, R. J., &

Popp, P. A. (1990). Persisting problems of adults with learning disabilities: Self-

reported comparisons from their school-age and adult years. Journal of Learning

Disabilities, 23(9), 570–573.

Gottesman, R. L., Bennett, R. E., Nathan, R. G., & Kelly, M. S. (1996). Inner city

adults with severe reading difficulties: A closer look. Journal of Learning Disabil-

ities, 29(6), 589–597.

Grant, R. (1994). Comprehension strategy instruction: Basic considerations for

instructing at-risk college students. Journal of Reading, 38(1), 42–48.

594 Deborah L. Butler



Greenbaum, B., Graham, S., & Scales, W. (1996). Adults with learning disabilities:

Occupational and social status after college. Journal of Learning Disabilities,

29(2), 167–173.

Gregg, N., & Hoy, C. (1990). Referencing: The cohesive use of pronouns in the

written narrative of college underprepared writers, nondisabled writers, and

writers with learning disabilities. Journal of Learning Disabilities, 23(9), 557–563.

Hall, C. W., Spruill, K. L., & Webster, R. E. (2002). Motivational and attitudinal

factors in college students with and without learning disabilities. Learning Disabil-

ity Quarterly, 25(2), 79–86.

Hellendoorn, J., & Ruijssenaars, W. (2000). Personal experiences and adjustment of

Dutch adults with dyslexia. Remedial and Special Education, 21(4), 227–239.

Hughes, C. A., & Suritsky, S. K. (1994). Note-taking skills of university students with

and without learning disabilities. Journal of Learning Disabilities, 27(1), 20–24.

Jacobs, A. E., & Hendricks, D. J. (1992). Job accommodations for adults with

learning disabilities: Brilliantly disguised opportunities. Learning Disability Quar-

terly, 15(4), 274–285.

Johnston, C. L. (1984). The learning disabled adolescent and young adult: An

overview and critique of current practices. Journal of Learning Disabilities, 17,

386–391.

Kitz, W. R., & Thorpe, H. W. (1995). A comparison of the effectiveness of videodisc

and traditional algebra instruction for college-age students with learning disabil-

ities. Remedial and Special Education, 16(5), 295–306.

Learning Disabilities Association of America (LDA). (1994). Resolution on adult

education for persons with learning disabilities. Journal of Learning Disabilities,

27(1), 4.

Leong, C. K. (1999). Phonological and morphological processing in adult students

with learning/reading disabilities. Journal of Learning Disabilities, 32(3), 224–238.

Lerner, J. W. (2003). Learning disabilities: Theories, diagnosis, and teaching strategies.

Boston, MA: Houghton Mifflin Company.

Levine, P., & Nourse, S. W. (1998). What follow-up studies say about postschool life

for young men and women with learning disabilities: A critical look at the

literature. Journal of Learning Disabilities, 31, 212–233.

Lipson, M. (1995). The effect of semantic mapping instruction on prose comprehen-

sion of below-level college readers. Reading Research and Instruction, 34(4),

367–378.

Lowry, C. M. (1990). Teaching adults with learning disabilities. ERIC Digest, (99), 5

pages.

Madaus, J. W., Foley, T. E., McGuire, J. M., & Ruban, L. M. (2001). A follow-up

investigation of university graduates with learning disabilities. Career Develop-

ment for Exceptional Individuals, 24, 133–146.

Molina, B. S. G., & Pelham, W. E. (1999). Substance use, substance use, substance

abuse, and LD among adolescents with a childhood history of ADHD. Journal of

Learning Disabilities, 34(4), 333–342.

Mosberg, L., & Johns, D. (1994). Reading and listening comprehension in college

students with developmental dyslexia. Learning Disabilities Research and Practice,

9(3), 130–135.

17. Adults with Learning Disabilities 595



Murray, C. (2003). Risk factors, protective factors, vulnerability, and resilience:

A framework for understanding and supporting the adult transitions of youth

with high-incidence disabilities. Remedial and Special Education, 24(1), 16–26.

National Joint Committee on Learning Disabilities (NJCLD). (1987). Adults with

learning disabilities: A call to action. Learning Disability Quarterly, 9, 164–167.

National Joint Committee on Learning Disabilities (NJCLD). (1999). Learning dis-

abilities: Issues in higher education. Learning Disability Quarterly, 22(4), 263–266.

Panagos, R. J., & DuBois, D. L. (1999). Career self-efficacy development and

students with learning disabilities. Learning Disabilities Research and Practice,

14(1), 25–34.

Polloway, E. A., Schewel, R., & Patton, J. R. (1992). Learning disabilities in adult-

hood: Personal perspectives. Journal of Learning Disabilities, 25(8), 520–522.

Price, L. (2002). The connections among psychosocial issues, adult development, and

self-determination. In L. C. Brinckerhoff, J. M. McGuire, & S. F. Shaw (2002).

Postsecondary education and transition for students with learning disabilities (2nd

ed) (pp. 131–156). Austin, TX: Pro-Ed.

Raskind, M. H. (1993). Assistive technology and adults with learning disabilities:

A blueprint for exploration and advancement. Learning Disability Quarterly,

16(3), 185–196.

Raskind, M. H. (1998). Literacy for adults with learning disabilities through assistive

technology. In S. A. Vogel & S. Reder (eds.), Learning disabilities, literacy, and

adult education (pp. 253–270). Toronto: Paul H. Brookes.

Raskind, M. H., Goldberg, R. J., Higgins, E. L., & Herman, K. L. (2002). Teaching

‘‘life success’’ to students with LD: Lessons learned from a 20-year study. Inter-

vention in School and Clinic, 37, 201–209.

Raskind, M. H., Goldberg, R. J., Higgins, E. L., & Herman, K. L. (1999). Patterns of

change and predictors of success in individuals with learning disabilities: Results

from a twenty-year longitudinal study. Learning Disabilities Research and Prac-

tice, 14(1), 35–49.

Reder, S. (1998). Reflections on theory, practice, and research: What we have learned

and what we still need to know. In S. A. Vogel & S. Reder (eds.), Learning

disabilities, literacy, and adult education (pp. 333–343). Toronto: Paul H. Brookes.

Reder, S., & Vogel, S. A. (1997). Lifespan employment and economic outcomes for

adults with self-reported learning disabilities. In P. J. Gerber & D. S. Brown (eds.),

Learning disabilities and employment (pp. 371–394). Austin: Pro-Ed.

Reiff, H. B., Gerber, P. J., & Ginsberg, R. (1994). Instructional strategies for long-

term success. Annals of Dyslexia, 44, 270–288.

Reiff, H. B., Hatzes, N. M., Bramel, M. H., & Gibbon, T. (2001). The relation of LD

and gender with emotional intelligence in college students. Journal of Learning

Disabilities, 34(1), 66–78.

Rhodes, S. S., & Jasinski, D. R. (1990). Learning disabilities in alcohol-dependent

adults: A preliminary study. Journal of Learning Disabilities, 23, 551–557.

Roffman, A. J., Herzog, J. E., & Wershba-Gershon, P. M. (1994). Helping young

adults understand their learning disabilities. Journal of Learning Disabilities,

27(7), 413–419.

596 Deborah L. Butler



Rojewski, J. W. (1999). Occupational and educational aspirations and attainment of

young adults with and without LD 2 years after high school completion. Journal

of Learning Disabilities, 32(6), 533–552.

Rothstein, L. F. (1998). The Americans with Disabilities Act, Section 504, and adults

with learning disabilities in adult education and transition to employment. In

S. A. Vogel & S. Reder (eds.), Learning disabilities, literacy, and adult education

(pp. 29–41). Toronto: Paul H. Brookes.

Rubin, S. S., & Johnson, C. M. (2002). Lexical access in college students with

learning disabilities: An electrophysiological and performance-based investiga-

tion. Journal of Learning Disabilities, 35(3), 257–267.

Runyan, M. K. (1991). The effect of extra time on reading comprehension scores for

university students with and without learning disabilities. Journal of Learning

Disabilities, 24(2), 104–108.

Scott, S. S. (1992). The dynamic process of providing accommodations. In L. Brinck-

erhoff, J. M. McGuire, & S. F. Shaw, Post-secondary education and transition for

students with learning disabilities, 2nd ed. (pp. 295–332). Austin, TX: Pro-Ed.

Scott, S. S. (1994). Determining reasonable academic adjustments for college

students with learning disabilities. Journal of Learning Disabilities, 27(7), 403–412.

Scott, S. S. (2002). The dynamic process of providing accomodations. In L. C.

Brinckerhoff, J. M. McGuire, & S. F. Shaw (eds.), Post Secondary Education

and Transition for Students with Learning Disabilities, 2nd ed. (pp. 295–332).

Austin, TX: Pro-Ed.

Shessel, I., & Reiff, H. B. (1999). Experiences of adults with learning disabilities:

Positive and negative impacts and outcomes. Learning Disability Quarterly, 22(4),

305–316.

Sitlington, P. L., Frank, A. R., & Carson, R. R. (1994). Postsecondary vocational

education—Does it really make a difference? Issues in Special Education &

Rehabilitation, 9(1), 89–100.

Sturomski, N., Lenz, K., Scanlon, D., & Catts, H. (1998). The national adult literacy

and learning disabilities centre: Standards, criteria, procedures, and strategies for

screening and teaching adults with learning disabilities. In S. A. Vogel & S. Reder

(eds.), Learning disabilities, literacy, and adult education (pp. 93–105). Toronto:

Paul H. Brookes.

Suritsky, S. K., & Hughes, C. A. (1991). Benefits of notetaking: Implications for

secondary and postsecondary students with learning disabilities. Learning Disabil-

ity Quarterly, 14(1), 7–18.

Swanson, H. L. (1994). Short-term memory and working memory: Do both contrib-

ute to our understanding of academic achievement in children and adults with

learning disabilities? Journal of Learning Disabilities, 27(1), 34–50.

Vogel, S. A., & Adelman, P. B. (2000). Adults with learning disabilities 8–15 years

after college. Learning Disabilities: A Multidisciplinary Journal, 10(3), 165–182.

Vogel, S. A., & Reder, S. (1998a). Educational attainment of adults with learning

disabilities. In S. A. Vogel & S. Reder (eds.), Learning disabilities, literacy, and

adult education (pp. 43–68). Toronto: Paul H. Brookes.

Vogel, S. A., & Reder, S. (1998b). Literacy proficiency among adults with self-

reported learning disabilities. In C. E. Smith (ed.), Literacy for the twenty-first

17. Adults with Learning Disabilities 597



century: Research, policy, practices, and the National Adult Literacy Survey

(pp. 159–171). Westport, CT: Praeger.

Weller, C., Watteyne, L., Herbert, M., & Crelly, C. (1994). Adaptive behavior of

adults and young adults with learning disabilities. Learning Disability Quarterly,

17(4), 282–295.

Werner, E. E. (1993). Risk and resilience in individuals with learning disabilities.

Learning Disabilities Research and Practice, 8(1), 28–34.

Westberry, S. J. (1994). A review of learning strategies for adults with learning

disabilities preparing for the GED exam. Journal of Learning Disabilities, 27(4),

202–209.

Wilson, A. M. & Lesaux, N. K. (2001). Persistence of phonological processing deficits

in college students with dyslexia who have age-appropriate reading skills. Journal

of Learning Disabilities, 34(5), 394–400.

Wilson, B. A. (1998). Matching student needs to instruction: Teaching reading and

spelling using the Wilson reading system. In S. A. Vogel & S. Reder (eds.),

Learning disabilities, literacy, and adult education (pp. 213–235). Toronto: Paul

H. Brookes.

Wong, B. Y. L. (2003). General and specific issues for researchers’ consideration in

applying the risk and resilience framework to the social domain of learning

disabilities. Learning Disability Research and Practice, 18, 68–76.

Wong, B. Y. L., & Hutchinson, N. (2001). Learning disabilities in Canada. In D. P.

Hallahan & B. K. Keogh (eds.), Research and global perspectives in learning

disabilities (pp. 197–215). Mahwah, NJ: Erlbaum.

Zimmerman, B. J. (1994). Dimensions of academic self-regulation: A conceptual

framework for education. In D. H. Schunk & B. J. Zimmerman (eds.), Self-

regulation of learning and performance: Issues and educational applications

(pp. 3–21). Hillsdale, NJ: Erlbaum.

Zimmerman, B., & Schunk, D. (2001). Reflections on theories of self-regulated

learning and academic achievement. In B. Zimmerman & D. Schunk (eds.), Self-

regulated learning and academic achievement: Theoretical perspectives (2nd ed.)

(pp. 289–307). Mahwah, NJ: Erlbaum.

598 Deborah L. Butler



CHAPTER 18

Understanding Learning
Disabilities through a
Father’s Perspective

J. D. Mashburn
Silver Springs, Maryland

CHRISTINE GREENHAW MASHBURN INSTITUTE, 2000

When my wife, Mary Lou, and I make our annual pilgrimage to this

verdant campus and these hallowed halls to participate in the Christine

Greenhaw Mashburn Institute, our presence often stimulates the curiosity

of the teachers in training. How did it happen that a physician and his

wife developed such an interest in the field of special education, and specif-

ically in the area of minimal learning disorders? Through the years, our

answer has been brief and general. After two of our four children endured

the burden of this dysfunction, we dedicated our modest means and talents

to the assistance of children in the schools of Arkansas who also share this

heavy load.

Today, now that we have had over 30 years of experience, I will give to

this group a detailed natural history of this disorder and how it impacted one

of our sons and his parents. It is my hope it will be of benefit to you as you

work with the affected child in your classroom and help you to understand

how this mission evolved in our lives.

Learning about Learning Disabilities, Third Edition
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The apostle Paul wrote these words in his letter to the church at Rome,

‘‘Tribulations bring about perseverance; and perseverance, proven charac-

ter; and proven character, hope.’’1

With that thought, we begin our story.

Following a normal gestation and delivery, our third son was born on

September 12, 1961, in the Methodist Hospital in Memphis, Tennessee. They

said he looked just like his daddy. He was named Zack, after his paternal

grandfather.

There were no problems during the neonatal period, and he progressed

well in the next 12 months into a healthy infancy. In fact, there were a few

indications of precocity, walking at 8 months and saying his first words at 11

months.

The early childhood years were happy and active. He was our only child

who awakened every morning with a smile on his face. He had the usual

curiosity and ‘‘business’’ of a 2- to 3-year-old, helping his dad by dropping

grass clippings into the gas tank of the lawn mower, and assisting his mother

by marking the couch with brown shoe polish.

When Zack reached his 5th birthday, there was every indication he was

ready for limited, organized learning, and he was enrolled in a small, private

kindergarten. Zack enjoyed these activities and completed the 9-month

course without any major difficulties. At the year-end parent–teacher con-

ference, we were told he had some difficulty in letter recognition, but the

teacher felt confident this would correct with age, and she recommended that

he proceed into first grade.

The following fall we enrolled Zack in the first grade with all of the happy

excitement and expectations that accompany the introduction of your

6-year-old to the educational system. Little did we know that he was entering

a door to a long, dark, lonely passage filled with frustration, fear, and

heartache.

The first-grade year confirmed the kindergarten teacher’s concern about

letter recognition, but did not fulfill her optimistic prediction of correction

with time and older age. The first grade is usually not the bull pit of

competition which some instructors make of higher grades. However, even

at this early, gentler level of learning, Zack’s teacher was worried about his

progress when compared to other students. There were no alarm bells going

off yet, but there was some discussion about possibly repeating the first year;

you know, letting more maturity and time correct the problem.

Even at this stage, we were sensitive to the stigma repeating a grade might

place on a six- to seven-year-old. However, we were facing a move from

Memphis that summer. We reasoned that Zack would be in new surround-

ings and among new students. No one would have to know except him. And,

1Romans 5:3,4.
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besides, it was not unusual for parents to hold their child until the age of 7

before beginning school. So, after our move, we enrolled Zack in the first

grade again, in the new school.

Do you think this was a ‘‘non-event’’ in his eyes? Let me tell you, each year

for the next 10 years, Zack would remind us that actually he should be one

grade ahead of where he was.

Lesson Number One. Never underestimate the impact of failure on the

psyche of a 6-year-old.

In spite of the continued difficulties, Zack was promoted to the second

grade. In retrospect, I think several factors were at work here. First, he was a

very intelligent child. This is the paradox which defines the condition of

word assimilation defect (dyslexia, minimal learning disability, etc.) This

intelligence is a two-edged sword for the student. One edge of the sword

creates an intolerable dilemma for this intelligent student, who is forever

trying to understand why he/she cannot learn. The other edge convinces the

instructor that this obviously intelligent student could do the work if they

would only try. Clearly, they are indolent, indifferent, and have priorities

other than learning. The teacher becomes just as confused and distraught as

the student, a perfect formula for disrupting the teacher’s hard-earned lesson

plans and earnest patience.

And so the student is promoted in spite of the obvious deficiencies in the

mechanics of reading and writing. First, because he/she is intelligent.

Second, because it is time for some relief for the long-suffering teacher.

Time to let the next teacher have their turn trying to solve this unsolvable

problem.

Of course, this ‘‘social’’ promotion is the only way to handle the non-

learning child in a school system unequipped for special needs students. You

cannot keep a child in the first or second grade forever. At least they will

benefit from the social interaction of their peers. Or will they? But, I am

moving ahead of my story.

The second grade was a seminal year for all of us. It was very clear now

that Zack was not learning to read or write. There was a problem. It was as

much of a mystery to us, or more so, as it was to his teacher. Why could this

son, who was as intelligent as his two older, high-achieving brothers, not

learn? Of all the many theories we have worked our way through over the

years to explain this perplexity, not once did we, his parents, ever blame

indolence, indifference, or lack of motivation. We knew our son.

As he faced this accusation of not trying each year at school, he did find

some relief at home. I take comfort in this fact. But my heart aches for

the minimal learning disabled student who must return at the end of the day

to a home where he or she will face the misguided accusations.

This is not to say that Zack’s evenings at home were all peaches and

cream. Although we recognized that he really was trying, our own ill-advised
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efforts to force the learning process often transformed the tranquil home

scene into one of tension, frustration, and mortification—sadly, a continu-

ation of the same emotions he was experiencing during the day at school.

As Zack passed listlessly into the third grade, we all moved vigorously into

a period of testing and alternative treatments. After all, we were only human.

Like everyone faced with an illness, we wanted a shot, pill or operation to

solve the ailment immediately and completely. Unfortunately, and as a

physician I knew, that life, in most cases, simply is not that easy.

First, we went to the ophthalmologist to make sure his eyesight was

adequate; next to the otolaryngologist to confirm normal hearing. Over the

following two years, we contributed to the coffers of numerous child psych-

ologists and psychiatrists. I remember Zack spending literally hours in the

testing room. He would come out with a glazed look in his eyes, totally

exhausted. If he had any doubt from his school experiences, this period of

extensive testing confirmed in his mind that he was damaged goods.

We were told that he had a learning disability. Surprise! Mention was

made of a condition known as dyslexia, a term becoming fashionable in the

1970s, in which the child reverses the letters. All right, but what do we do

about it? Vague, generalized comments were made about finding teachers

who understood the problem. One consultant, a neurosurgeon who had

developed an interest in learning disorders, did give us one bit of good,

solid advice. He told us to stop the lesson assignment studies at home. It was

much more important for the family to provide a haven of peace and love as

a refuge from the turmoil he was experiencing at school. We followed this

wise recommendation, to the great relief of us all.

In the early 1970s, we were unsuccessful in finding a local teacher or

system familiar with or sympathetic to the problem of dyslexia. It was still

the consensus, even in the so-called enlightened Washington, DC, area, that

a child who was not learning was simply either dumb or lazy or both. So

I launched into the audacious plan of teaching the teachers. At the beginning

of each grade school year, I would sit down with Zack’s new teacher and give

a brief course on dyslexia, as if that would take care of the problem for that

year! Of course, nothing changed, except that my name became anathema

among the staff of our school.

By the fifth grade, we entered the phase of alternative methods of teach-

ing, learning, and correction. These were the times of after-school trips to

tutors and fringe clinicians, such as the clinic that offered improvement

to dyslexics through eye exercises. The latter endeavor did accomplish one

thing. It gave him dull headaches after each exercise in the afternoons while

his peers were refreshing themselves with after-school recreation.

In the seventh grade, he was still trying mightily to make a passing score.

This is the beginning of relatively complicated math problems and literature

assignments. I remember reviewing one science paper he brought home.
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It consisted of multiple questions requiring interpretation of the discussion-

type question and application of mathematics to arrive at the correct

solution. He had filled three handwritten pages in a herculean effort to

achieve success. And what did his instructor give him in return? A large

red X over each of his exercises and hard-earned answers, and a large red

zero at the top of the front page for his grade.

I thought that I understood what my son was experiencing until I sat

down and had a memory session of my own experiences in the educational

system. I had always been a high achiever, based on a little talent and a lot of

work. I remembered how one red X could put a pretty bad taste in my

mouth. But I had never failed a complete test, never. The emotional response

to such an experience never imprinted on the electrical circuits of my brain.

Until I entered medical school. Then one time I received a test paper with a

large red F at the top. The shock of failure and futility was so overwhelming

that it is very clear in my memory (and recurring dreams) to this day. Then

the thought hit me. This is what my son is experiencing every day at school,

and there is nothing I can do to help him.

Another description to help understand what Zack endured was described

to me by another person with word assimilation defect. He likened the

typical classroom with its blackboard figures, pages filled with words, and

verbal cacophony between teacher and students to someone trying to make

sense out of watching the visual part of one television program while

listening to the sound track of a different program.

But still he kept trying. It was our custom to read a bed time story to Zack

before going to sleep. One evening as he sat by me on the bed, he began to

follow the words as I read them aloud. As long as I was reading to him he

could follow the words very well and was emboldened to say, ‘‘Now, Dad,

let me read.’’ He began with confidence, but as he continued down the

sentence the words came slower and slower until finally he fell back, burying

his face in his pillow, crying softly, ‘‘I just can’t do it.’’

The eighth grade was another landmark in Zack’s dark passage. This was

the year he did stop trying, confirming the self-fulfilling prophecy of his

many teachers. You see, it is really very simple. If you do not try, you cannot

fail. And Zack had had all the failure his sanity could handle. One day, his

mother picked up his shoes with intricate patterns on the rubber soles. She

noticed how he had outlined the patterns and filled in the dozens of spaces

with his ballpoint pen. This is what he was doing to fill the empty, meaning-

less hours of his classes.

But he was still struggling with this monkey on his back. An intelligent

person who cannot learn. A reasoning mind locked in a dark room without

doors or windows.

Zack changed in other ways as well. He no longer smiled when he

awakened in the morning. It was a real struggle to roll him out of bed in
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time for school. He was discovering the sweet narcosis of sleep as an escape

from his tribulations.

By the ninth grade, natural sleep was not enough. We could tell from his

blood shot eyes, hacking cough, and musty body odor that he also

had discovered marijuana. He was drifting inexorably into the rock culture

of the 1970s.

Zack had demonstrated a real talent in drawing. What a contradiction. He

could not connect what he was seeing with the word association areas of his

brain, but he had excellent eye–hand coordination. Accordingly, we engaged

a tutor for drawing and enrolled him in a school of art. But nothing took.

This was not manly enough. Athletics was out because he had inherited the

incoordination of his dad. Even the playground gave him no relief from

the classroom failure, as he was always the one picked last for the ball team.

By now, the testosterone was rising and he was seeking a better way to

demonstrate his manhood among his peers of long hair, loud music, and

mind-altering drugs.

At the end of the tenth grade, Zack requested permission to drop out of

school and begin work as a front man in a service station (the days of self-

serve had not yet arrived). This may come as a surprise, but there was an

element of relief for us all at this moment, knowing that it would bring an end

to this charade of formal education. Of course, deeper in our hearts, we cried

bitter tears of sorrow and anxiety, knowing what awaited anyone without

an education at the end of the twentieth century—a life on the fringes

economically, culturally, and legally.

Lesson Number Two. Never underestimate the impact of failure on the

psyche of a 16-year-old.

For the next one and a half years, Zack had his introduction to the world

of manual labor. To be sure, it was different from the heartache and

frustration of the cerebral classroom. But the service stations and body

shops had their own brand of demeaning environment for the unskilled,

topped off with long hours and low pay. He found the grass outside of

school considerably more brown and dry than he had thought.

Then Zack did something so typically human. If he could just change the

scenery, everything would fall in place. So he packed his things and joined

his older brother in a move to California in the fall of 1979. His brother was

going out to medical school, and Zack would go out to seek his fortune.

Our reaction to his departure again was bittersweet. We feared for what

awaited him in a far and distant land. And yet, at least the disconsonance of

his lifestyle would be removed from our home. So we gave him a big hug,

wished him well, and then went into our house to begin a vigil of prayer and

hope which would continue for the next 10 years.

Very soon, Zack tasted the withering life of poverty produced by the low

income of unskilled labor. His jobs drifted from service stations, to door
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factory, to paper carrier, to fast food joints. He lived in slum rentals and an

abandoned house. He knew what it was to be hungry and thankful for a

handout baked potato at the back of a restaurant where a friend worked.

But he never once asked for financial help from us. He was so desperate to

prove that he could succeed.

After three to four years of wandering in the low-level job market, Zack

settled into a position of courier at the same large teaching hospital where his

brother was training. Although he demonstrated a degree of regularity and

persistence in this post, he could never make his peace with the fact that it

was at the bottom of the pile in a building filled with high achievers. There

are a thousand and one ways society has of reminding the intelligent obser-

ver of his position in life. A pretty, young student nurse was attracted to

Zack as he came and went on the different wards (he always was a handsome

young man, if I do say so). After the initial bilateral flirtations, casual

conversations followed. As soon as she learned that he was a full-time

courier, she lost all interest in continuing the friendship, even on a platonic

level. This made such an impression on Zack that he shared this with us in

one of our many telephone visits.

So, Zack continued to search for ways to prove his worth and abilities. He

became convinced of the opportunities offered in the rug-cleaning business,

if only he had a vehicle. In 1983, we decided to use the money I had inherited

from my mother to help him purchase an Isuzu Trooper so he could try his

hand at cleaning carpets. The rug cleaning venture was not successful, but

placing a vehicle in his hands certainly had unforeseen results.

One night, Zack took a friend to a 7–11 store to purchase some

milk. He waited in the Isuzu while the friend went in to make the purchase.

There were four young men milling around outside the entrance to the

establishment. As Zack’s friend passed by, eye contact was made, words

were exchanged, and, since the testosterone was running high on both

sides, a physical alteraction developed. Zack was desperate to help his

friend but realized they were no match for the four hoodlums. Using poor

judgment, he started the Isuzu and ran it up on the sidewalk toward the

scuffling group, hoping to disperse the assailants. At that point, the aggres-

sors pulled out handguns and proceeded to arrest Zack and his friend. It

turns out the four young hoodlums were undercover police, there to protect

the community! His friend was released, but Zack was charged for assault

with a deadly weapon, to wit, an automobile, and incarcerated in the county

jail. The police were able to report a successful night ‘‘protecting’’ the

community. But it certainly ruined ours when Zack’s friend called to give

us the news.

The next week was consumed with multiple calls to California to find a

criminal lawyer, arrange for bail, and agree to a recommended plea bargain,

which would bring this rueful and, we felt, unfair, episode to an end.
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Zack returned to the hospital as a courier and his struggle for self-esteem.

Mind-altering chemicals continued to play a role in this struggle, but not

in the way our friends and professional therapists thought. We knew he

was not heavily into the so-called hard drugs. We knew that drugs were not

the primary problem; and so, to the surprise and consternation of some

observers, we never pursued a course of drug rehabilitation. We knew

our son.

The drug which began to play a large role in his life was dextroampheta-

mine (Dexedrine, speed). Zack obtained this easily on the street and found

that it had a surprising effect compared to the other chemicals he had tried.

As all college students and long-distance travelers know, this drug clears the

mind in preparing for finals or night driving. Some pediatricians use it in

certain minimal learning disabilities. Is it any surprise that Zack became a

regular customer of the Dexedrine street vendor? Here was a chemical which

cleared his mind, lifted his spirits, and even improved his reading and

spelling! And so, as a pediatrician might, Zack began to treat himself.

Of course, without the supervision of a professional, this led to abuse of

the drug. Withdrawal after high doses results in excessive lethargy and

depression. Prolonged high doses may produce mental dysfunction. One of

Zack’s friends told me that Zack’s life became a seesaw between highs of

exhilaration and lows of severe depression. His friend said he had never

before seen such severe depression.

One night, while driving the Isuzu, Zack began to hallucinate. He thought

the light of an oncoming car was Christ returning to earth. He drove toward

the lights, hoping to be embraced in the arms of Jesus. The resulting crash

opened another chapter in his life.

Fortunately for everyone involved, each vehicle was traveling approxi-

mately 10 miles per hour, so no one was injured physically. According to the

police report, when they arrived, Zack was still sitting in the Isuzu holding

on to the steering wheel and praying incoherently. They pried his hands from

the steering wheel, pulled him out of the car, and forced him onto the

ground, where he was handcuffed and arrested.

This episode would prove to be much more serious than the previous

encounter with the law. Zack was transferred from the county jail to a large

regional prison. He requested a public attorney, not wanting us to spend any

more money on his difficulties. This proved to be a major mistake. He could

see from the start the lawyer assigned to his case was totally incompetent,

disinterested in his plight, and actually hostile toward him. Can you imagine

the dismal outlook of someone charged with a much more serious crime,

such as murder, forced by poverty to accept such a person to prepare for his

or her defense? Zack was lucky. His crime did not come under a category as

serious as murder, and he had a family who would remove him from the

ominous shadow of the public attorney.
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Now followed another round of telephone conferences with the same

criminal lawyer we had used before. We were becoming well acquainted

with each other! He recommended obtaining a statement from the psych-

iatrist who had counseled Zack in his teenage years, confirming that he had a

learning disorder. Hopefully, this might have a positive bearing on the

outcome. When I called the doctor, he refused to give us a statement.

Instead, he lectured me on the necessity of letting go, ending the enabling,

and applying tough love. He told me of his own nephew who refused to stop

taking drugs and eventually was killed in an automobile accident. Some

things we just have to accept.

The wheels of justice do indeed grind slowly. For some trapped in the maze

of our current court systems, it stops altogether. The days turned into weeks,

and the weeks into months, as Zack went through several hearings and

postponements. In the meantime, he was experiencing life in a large prison.

The atmosphere is that of punishment rather than rehabilitation. Keep in

mind, he had not yet been legally convicted! Physical and emotional abuse

from guards is ever present. The prisoner has only five minutes to consume

his plate of food at eachmeal. This turns each mealtime into a scene similar to

pigs at a slop trough. If there is any humanity in a person before entering

these places, it is dehumanized out of him as he passes through. And this is in

the enlightened state of California. I am severely depressed when I think of

the inhumanity in a Cummins Farm of Arkansas, where headless corpses

have been unearthed, or a Texas Plantation Prison, where an inmate has had

the fingers of a hand axed off by a fellow prisoner in order to be removed

from the control of a sadistic guard. These institutions are a reflection of you

and me, of us all, of the society in which they exist.

Finally, after one year, Zack was released on probation with a felony

conviction on his record. His supervisor of couriers at the hospital (a man

whose life truly exemplified the character of Christ) was willing to re-employ

him. We flew out to help him try to put his life back together. We sold the

Isuzu for junk. We found a small condominium within walking distance of

his work and paid the rent each month until Zack could get back on his feet.

Things settled down somewhat, no doubt in part to the fact that Zack did

not have an automobile to complicate his life. He was still using Dexedrine

to get through the day, but fantasy also began to play a larger role in his

coping with life. He had tinkered with a guitar and rock music for many

years, but now he began to believe that he actually was destined to become a

rock star. He savored the scenes of his fame. He assured us when he reached

the top he would build a beautiful home for his mom and me in Beverly

Hills. He practiced with several groups, and even appeared in a few local

‘‘gigs,’’ as they call the programs.

But Zack was just setting himself up to taste failure one more time. You

see, he had inherited his dad’s harmony genes as well, which was bad news
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for his dreams of stardom in the musical world. When the cold, hard fact of

dissonant chords finally broke through his fantasies, it was the last straw.

After 10 years of seeking his fortune in California, we received his call. He

said, ‘‘Dad, I give up. I can’t make it. Will you come and get me?’’

The advice of the psychiatrist kept racing through our heads. As enablers,

were we actually contributing to his dilemma? Would bringing him into our

home really solve the problem? The next day, I sought the counsel of another

psychiatrist, a personal friend whom I knew on our hospital medical staff

and in whom I had much confidence. I explained to him the history and

situation. His response was, ‘‘This story most likely will end tragically. You

must accept it, and let him sink or swim on his own.’’ In other words, stop

enabling. It seems we had heard that somewhere before.

And so—we packed our bags, again, and flew out to help him move back

home.

When we walked into his condominium, we were not prepared for the

scene. In his world of fantasy, he had created a recording studio and sound

system throughout the residence. There were wires everywhere. The drawers

were filled with well-organized fuses and transistors. The walls were covered

with foam material to prevent the loud rock music from disturbing the

neighbors. It took his mother and me three days to dismantle the material

and make the residence acceptable to the landlord.

All during this time, Zack was in a state of withdrawal from Dexedrine,

lying on the floor asleep. We stepped over his body coming and going as we

carried things out to the rental car or the dumpster. In one of his wakeful

moments, we were driving to a local music store to sell the valuable sound

system, a very painful experience for him. He said, ‘‘Dad, do you know what

verbal abuse is?’’ I replied that I understood what he meant, but I was sure

I had not had the experiences he had had with such authority figures as

police, prison guards, employers, supervisors—and teachers. He said, ‘‘I am

so confused. I have positive feelings toward you for the help you have given

me, and yet I have such anger toward you in all of this.’’ I said, ‘‘I know, son.

I understand. To you, I am one of the authority figures.’’

Finally, we severed all of his ties with California and, at the age of 28

years, Zack returned with us to his home in Maryland, and a very uncertain

future for us all.

Lesson Number Three. Never underestimate the impact of failure on the

psyche of an adult.

We found a clinic specializing in training and finding employment for

young people unable to function successfully in the standard educational

setting. During the evaluation interview, Zack sat tensely with his toes

turned inward. The psychologist remarked that it was obvious his self-

esteem was in the cellar. The clinic felt it had something to offer and agreed

to enroll him immediately.
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All three of us arose the next morning with hope in the air. His mother

prepared a sack lunch and I dropped Zack off at the clinic at 8 a.m. At 11

a.m. , I received a call from Mom with distress in her voice. She said Zack

had walked out of the clinic and was somewhere on Wisconsin Avenue. She

was preparing to find him and bring him home. I was stunned. My mind

filled with doubt and despair. Were the psychiatrists right? Were all of our

efforts just prolonging the misery, set-ups for false hopes followed by con-

tinued failures? For the first time, I also experienced another emotion for my

son—anger. Why could not he just give this clinic a try, just show up? That is

all we were asking.

When I arrived home that evening, all of these emotions were very visible

in my voice and body language. Zack told us they had placed him in a group

of young, troubled teenagers. Their first assignment was to draw a picture

and then explain its meaning to the group. The whole scene came crushing

down on him as confirming the opinion that he really was abnormal. He

could not handle the thought that he was one of these silly, babbling

teenagers. So he walked out.

It was not long before our conversation degenerated into a useless verbal

battle. I was the authority figure once again and he was the victim, a scenario

with which he was all too familiar. Zack challenged me to a physical

settlement in the backyard. At this point, his mother walked over, enveloped

him in her arms, and said, ‘‘No one knows all of the abuse you have had

through the years. We understand, and we love you very much.’’ We all had

a good cry, and then made a stab at eating our supper. I do not know how a

family handles their crises without a mother’s love.

While in California, Zack had obtained a sixth-grade English workbook

which he had studied on his own, without much success. He just happened to

have brought this back with him to Maryland. After looking it over, we all

agreed that this might be a good springboard for some home schooling in

place of a structured program like the clinic. Zack would be given an

assignment for the day. Each evening, I would go over his work with him

and write a grade in red at the top of the page. I always gave some form of

A such as Aþ, A, or, if he missed an answer, A�, which he actually began to

earn after a few days of one-on-one guidance and encouragement. If the

work was perfect, he received an Aþ, with much hoopla and celebration. He

enjoyed these exercises and looked forward to each day’s assignment. These

became happy times over a 3-month period.

When we completed the workbook, Zack felt so encouraged that he

bought a set of GED books and ordered material from the State Department

of Education to obtain his high school degree. This material contained

sample tests similar to those given at the time of the GED examination.

A few days later, Mom met me at the door as I arrived home from the

hospital. She said, ‘‘There is a problem. Zack is in the garage. He attempted
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the sample essay test and did not do very well with the spelling and sentence

structure.’’ I walked out to the garage and found this grown man pacing in a

circle like a caged tiger. When he saw me, he said, ‘‘Dad, it’s no use. It’s just

like forcing myself to be a rock star. I cannot learn to read and write any

more than I can play a guitar. I might as well face it. I’ve got to find

something I can do without it.’’ To my dismay, I realized that, once more,

we had set him up for failure. How much more could this man take?

We went into the house, sat down, and began to discuss his options. His

mother had noticed an ad for a truck driver’s school in Baltimore. He liked

that idea, and we agreed to pay the tuition and provide the transportation so

he could enroll the next day. That evening, we had another one of those

quiet, flavorless suppers. Our hearts were heavy with thoughts of a hard,

lonely life on the interstates of America.

Then the telephone rang. There is something about a ringing telephone

that is intriguing to the imagination. The challenge of the unknown. You

really do not know for sure how your life will change when you answer that

ring. It may be, and usually is, something as mundane as a confirmation of

your next dental appointment. But it could be, as it has been before, the

tragedy of a death in the family. Or even, as it has never been before, that

you have won the million-dollar jackpot!

The voice on the other end asked for Zack. He explained that he was a

friend of a friend who told him Zack might be interested in a job. There was

an opening as an assistant lineman in the communication company where

the caller worked. Would he be interested? Would he! Zack asked, ‘‘When

do I start?’’ Well, first he has to be interviewed. (Dear God, please do not let

this be another set-up for failure.) The clothing required on the job was blue

cotton shirt with collar and clean blue jeans. He should report to the office

for the interview at 7 a.m .

We went over to Sears that night and purchased the shirt and pants. Zack

arose at 5:30 a.m . the next morning without any urging. He was on his way

before sun-up in our old pickup truck, a holdover from our daughter’s horse

days. He returned in 2 hours and told his mother he had been hired to begin

work the following Monday. There was a cautious, subdued celebration that

evening.

From the beginning, Zack arose at 5 a.m . and was leaving our driveway at

6 every day with no help from us. One day, I was up as he was going to the

truck. I watched him walk across the driveway and saw that he had a smile

on his face—and this is when going to work! What is going on here?

Of course, as parents, our curiosity about his work and activities had risen

to a fever pitch. We peppered Zack with questions at the supper table. He

created a rule which became a family joke. He said we were limited to three

questions per day. When we asked a question at the beginning of supper, he

would say, ‘‘That’s number one!’’ and we would all have a good laugh.
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We learned that the work consisted of installing telephone, computer, and

fiberglass lines in intricate patterns from elaborate, complicated control

boards to telephones and computers throughout large office buildings. The

lines had to be concealed to prevent disruption of the interior decoration

and, at the same time, not disrupt the basic structure of the building. One

time, the decision was made to use an old, tall, abandoned chimney as a

conduit for the cables. Zack took the cables and ‘‘walked’’ down the long

chimney by bracing his feet on one side and his back on the other. This is

called commitment to your work! It seemed that wiring control boards and

buildings came natural to him. Remember the condominium converted to a

recording studio in California? This time, he was paid a salary to do it, plus

gaining a sense of accomplishment.

And what does a little success do for a person? I’ll tell you what it does.

In 6 months, he was named employee of the month. At the year-end

Christmas dinner, he was awarded the Golden Reel as the employee of

the year. A few days later, Zack was called into the office of the CEO. The

chief told him he was being promoted to foreman, the first time in the history

of the company this had happened to an employee with only one year’s

experience.

And the rest, as they say, is history. Zack has been in charge of jobs in

Alaska, Seattle, Hawaii, New York, and Little Rock, resulting in letters of

commendation from these places back to the home office. His latest assign-

ment was the huge headquarters of Nortel Corporation in a suburb of

Washington, DC. He was responsible for the team that installed 53 miles

of communication lines in that facility.

Zack has established solid credit, first with a bank account, then a credit

card, then an automobile purchased with a loan. He has married a wonderful

lady, whom he met while installing lines to her office. Together, they are

buying a nice home with a swimming pool in the backyard (his pride and

joy—he is still a kid at heart).

This year, they presented us with a beautiful baby girl. When the CEO of

his company called to see how things were going shortly after her birth,

Zack’s wife told him Zack was making a very good father. The chief replied,

‘‘Well, Zack is cut out of a different piece of cloth from the rest of my

workers. If he is just half as good at being a parent as he is at his job, he will

be a great dad!’’

Lesson Number Four. Never underestimate the impact of success on the

psyche of anyone, regardless of their age.

And, you know, Zack still cannot read or spell. Well, not fluently. It just

isn’t in the genes. But does that, somehow, make him not a whole person? He

can read the technical instructions of his job with their basic sentence

structure. And he can write out reports for his company. And, you know

what? The company doesn’t make red marks over his misspelled words.

18. LD through a Father’s Prespective 611



They know what he is saying, and they know they can depend on it. And

that, my friend, makes all the difference.

Let me ask you, which teacher was most successful; the one who taught

Zack, or the professor who taught the brilliant Michael Milken, the famous

convicted thief of Wall Street? You see, you are dealing with more than

numbers and letters each day in your classroom.

There are 6 billion people in the world today, and no two are exactly alike

in mind or body. There is no common formula for handling the problem

student in your classroom. But I can tell you this, each and every one of the

six billion on this planet, including those problem students in your class-

room, have a common need, that for success and approval.

Pastor Mel Rees had taught in a small church school in his early years.

One day, a man called the church office to make an appointment with him,

explaining that he had been one of his students years ago. Pastor Rees said,

‘‘Of course, I remember you. Please come over. I will be happy to see you

again.’’

When the man arrived, they exchanged warm greetings. After taking a

seat in the office, the visitor said, ‘‘Pastor, I have been carrying the burden of

a guilty conscience for a long time. I want to get rid of it.

‘‘Years ago, you gave our class a final examination in mathematics.’’

‘‘Yes,’’ the Pastor replied. ‘‘I remember that time.’’ The former student

then said, ‘‘Well, I want to tell you that I cheated on that examination,

and I am sorry.’’

There was a pause, then the pastor said, ‘‘I know you did.’’

The man looked up with surprise and exclaimed, ‘‘You did!?’’

The pastor explained, ‘‘Yes, but I knew you were not a cheater.’’2

The classes you have attended these past two weeks are designed to give

you additional tools for affirming to the learning-challenged student that

they are not sediment at the bottom of the class and for helping them find

this success and approval they need so desperately.

And now you know why there is a Christine Greenhaw Mashburn

Institute.

Thank you,

J. D. Mashburn, M.D.

2Sermon, WGTS Radio Station, Takoma Park, Maryland, circa 1988.
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