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Preface

The intention of this book is to provide a foundational overview of instructional design
activities; to explain the essential principles of instructional design; to describe the pro-
cesses used to put these principles into practice, and to offer examples of their practical
application in a manner that transcends any single ID model or approach.

The third edition provides more details and updated information about the instructional
design process:

e Each chapter that addresses one of the instructional design processes begins with brief
cases that illustrate the challenges instructional designers face with regard to that
specific process. Each case is revisited at the chapter’s midpoint and end, illustrating
the process in action.

e  Chapters have been reorganized into five parts: Before you begin designing instruction;
Examining the situation—needs, task, and learner analysis; Creating instruction—
planning, designing, and implementing the intervention; Evaluation—determining the
effect of the intervention; and Media production—managing the media development
process. The organization aligns the chapters with the most common presentation of
the content in college courses.

This Is a Book for Beginners

This book is not intended to replace or compete with such texts as Dick, Carey, and
Carey’s The systematic design of instruction; Smith and Ragan’s Instructional design; or
Morrison, Ross, and Kemp’s Designing effective instruction. These texts and others like
them form the core of any instructional design professional’s library. Each provides
valuable information about a single model or a specific approach to instructional design
(ID) that is worth detailed study by students at the intermediate and advanced levels.

This book is designed to introduce the essential elements of instructional design
to students who are new to ID, providing an overview of the fundamental principles,
processes, and practices that currently shape and define the field. In the chapters that
describe the essential elements of instructional design, we begin by articulating the principle
(e.g., task analysis); then describe, compare, and contrast the processes of applying the
principle established by leaders in the field; finally, we offer practical examples of how
to apply the principle.

No matter which established model one refers to, there are generally three phases to the
ID process: examination of the situation (needs, task, and learner analysis); creating instruc-
tion (planning, creating, and implementing the intervention); and evaluating the effect of
the instruction. Once an individual understands these phases, he or she is ready to study
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and experiment with various methods of putting them into practice. This book explains the
component parts of each of these phases, making reference to the most popular models and
approaches and describing, comparing, and contrasting the strengths of each approach.
This book also includes examples and recommendations for practical application.

The Five Parts of This Book

Although the ID process can be articulated as having three major phases, this book is
divided into a total of five parts. The first part we call, “Before You Begin Designing
Instruction”; this part contains information that is necessary for every ID professional but
is not a traditional component of the ID process. Part I includes chapters that review the
discipline of instructional design and what is known about thinking and learning. Parts
II, 111, and IV are the generally agreed-upon, principal phases of ID, examining the situa-
tion, creating instruction, and evaluating the instruction’s effect.

Part V deals with production issues. In this part we have provided a chapter on produc-
tion management and a chapter on visual design—we have included these at the request of
a great many of our colleagues. The chapter on production management deals with practi-
cal issues of producing instructional media. The chapter on visual design explains basic
visual design principles and methods of creating effective and pleasing visual displays.
Although this may not always be part of every instructional designer’s job, it is often a
part of an instructional design student’s experience. The production management chapter
also contains information on communication and conflict resolution that has proven help-
ful to students working on ID projects.

Professionals in Practice

To provide even greater breadth to this text we asked instructional designers from a num-
ber of professional settings to provide descriptions of how their organizations put the
various ID principles and processes into practice. These descriptions, along with some of
our own experiences as instructional designers and teachers, are shared in sections we call
Professionals in Practice. We hope these reports from the field help students better under-
stand how these processes are applied in business and education settings.

It is our sincere hope that this text will provide students with an introduction to the
principles and processes of instructional design without placing undo emphasis on any
single ID model, while at the same time offering practical advice on how to design,
develop, and evaluate instruction. We hope the practical examples and suggestions we
have included will help novice instructional designers understand the issues that surround
ID in practice. Furthermore, we hope the descriptions of the processes and the practical
examples presented will help emergent instructional designers apply these principles and
processes to their own projects.

Abbie Brown and Tim Green
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Part |

Before You Begin Designing
Instruction

Chapters 1 and 2 provide background information that you will find useful as you begin
your study of instructional design. Chapter 1 is an overview of the history, traditions, and
current state of the discipline of instructional design.

Chapter 2 describes how people think and learn. This chapter introduces and reviews
cognition and the basic cognitive functions as well as the most popular description of what
learning is and how it occurs.
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Chapter |

The Discipline of Instructional
Design

Source: Shutterstock 67247662.

People have been instructing each other since people have existed. Showing an infant how to speak;
explaining to an apprentice how an axe head is forged; guiding a daughter’s hands as she attempts
to make a clay pot—bumans have been teaching each other for a long time.

Instruction can be a casual event. It can be as simple as answering a question such as, “How did
you do that?” Instruction can also be carefully planned. It can encompass a course of study that
concludes with students receiving a diploma or certificate marking the achievement. 1t is the bistory
and current state of instruction brought about through careful planning—the discipline of instruc-
tional design—that we will examine in this chapter.

Guiding Questions

e What is an instructional designer?

How did the discipline of instructional design develop?

What is an instructional design/development model?

How has general systems theory affected instructional design?

How does the historical and philosophical postmodern approach affect instructional design?
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Key Terms

ADDIE model (page 7)
behavioristic (page 14)
educational psychology  (page 5)
general systems theory (page 4)
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Chapter Overview

Taking a logical and structured approach to the process of developing, delivering, and
evaluating instruction and instructional materials has been popular among scholars and
practitioners for almost a century. A number of models have been developed to help
explain the processes of instruction as well as the process of designing and developing
materials for instruction. This chapter provides an overview of instructional design from
its beginnings in the late 19th century, through its blossoming in conjunction with the
development of general systems theory, up to a present-day postmodern look at how
instructional design (or ID) continues to develop. This chapter also describes the essential
processes of instructional design as they are articulated through traditional ID models and
examines the potential of nontraditional models, describing rapid prototyping in particular
as an innovative ID approach.

A Historian’s View of Instructional Design

No particular event or date marks the beginning of a modern science and technology of
instruction. Yet it is clear that at the beginning of the 20th century there occurred a series of
related events that together might be interpreted as the beginning of a science of instruction.

William James (1842—-1910), for example, in his book Talks to teachers on psychology,
makes one of the first distinctions between the art and the science of teaching, calling for
a scientific approach to instruction. Similarly, also in 1901, John Dewey (1859—-1952) inter-
preted a method of empirical science in educational terms, viewing the classroom as an
experimental laboratory. In 1902, Edward Thorndike (1874—1949) offered the first course
in educational measurements at Columbia University and became the first to apply the
methods of quantitative research to instructional problems. G. Stanley Hall (1846—1924)
published his Adolescence (1904), a landmark in the scientific study of the child. The French
psychologist Alfred Binet (1857—1911) and Théodore Simon, his collaborator, published
A method of measuring the intelligence of young children (1905). Moreover, a true science of
behavior, and especially of learning theory, began to emerge, no longer based primarily
on metaphysical or philosophical speculation. This new science and learning theory would
eventually be applied to a technology of instruction.

Paul Saettler,
The evolution of American educational technology (1990, p. 53)
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What Is Instructional Design?

“The purpose of any design activity is to devise optimal means to achieve desired ends.”
—Charles Reigeluth, 1983

The ritual dance around the fire at the front of the cave depicting the hunt and kill of a large
animal may be one of mankind’s earliest forms of designed instruction. The hunters of the
group had to find ways to teach other potential hunters the process of stalking and bringing
down a large animal. Creating a dramatic display that describes the procedures for the hunt in a
ritualized fashion captures the group’s attention and provides them with a stylized presentation
of how hunting works. This type of instructional design—based on inspiration and creativity—
remained prevalent for millennia. But the science of instructional design is relatively new.

Throughout history, a number of individuals gave careful thought to the design of
instruction. For example, the scholar Comenius (1592-1671) was among the first to plan
for the use of visual aids in teaching. Comenius’s Orbis sensualum pictus (The visible world
pictured) was the first illustrated textbook designed for children’s use in an instructional
setting (Heinich, Molenda, Russell, & Smaldino, 1996). Until the late 1800s, however,
there was no organization that gathered this kind of work together, offered like-minded
individuals a forum for discussion on the topic, or sought to continue its development.

At the beginning of the 20th century, John Dewey—one of our most influential
educators—called for a linking science between what is known about how people learn
and the practice of delivering instruction (Dewey, 1900). At the time, this was a radical
thought. Before the mid-1800s, there was no educational science with which to link.

There had been no organization devoted to the study of how people learn or how to
study methods of delivering instruction. Although there had been scattered attempts to
improve instruction throughout history, no specific discipline had emerged to guide these
efforts. Education-oriented organizations existed to protect and direct the curriculum and
content of the instruction, but very little attention was paid to how instruction might
be made more effective. The psychology of education—how the learner learned—was a
school of thought in search of an organizing body. With the formation of the American
Psychological Association in 1892, the discipline of educational psychology began.

In the late 1800s and early 1900s, education was still very much the province of those
with religious backgrounds and training (Berliner, 1993). It is important to keep in mind
that teachers were originally members of the clergy and that, prior to World War I, one of
the main purposes of education in the United States was to ensure that people could read
passages from the Bible. It was not easy to convince those who believed education to be a
moral and philosophical endeavor that scientific methods might be employed to improve
educational processes. With the establishment of the discipline of educational psychology,
however, educators interested in improving instructional practice through scientific means
found both a home organization and like-minded fellows to report to and hear from.

With the formation of the land-grant universities in the late 1800s (each state was
entitled by the federal government to form its own university within the state’s borders)
and the subsequent need to determine what constituted college readiness on the part of
an individual, educational psychologists were called on to develop valid and reliable tests
and measures of academic achievement. For example, the Scholastic Achievement Test (or
SAT, now known as the Scholastic Aptitude Test) was first offered in 1901 and is to some
extent an indicator of a trend toward the scientific testing of the learner to determine the
appropriate next course of action in his or her education.
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By 19135, the application of scientific methods to the solution of educational problems
had won out among the leaders in American education, setting the stage for the develop-
ment of Dewey’s linking science, which scholars such as Snellbecker (1974) suggest is the
discipline of instructional design. Educators began to develop an experimental view of
instruction. Along with testing students to see what they knew, the newly organized disci-
pline of educational psychology devised tests for the purpose of discovering whether the
instruction worked. The traditional approach had been for an educator to focus completely
on the information that should be included in the lesson; instructional design demanded
that the educator add to that some consideration for how the information was to be orga-
nized and presented based on what is known about the learners and their abilities.

As the century progressed and more scholars focused their attention on the science
of designing instruction, educational psychology blossomed into university departments
and international organizations that reported and discussed research in the field. The
discipline of instructional design is directly descended from educational psychology.
Although some scholars argue that it is not actually a field of its own but rather a subac-
tivity within educational psychology, instructional design can point to its own university
departments and international organizations as indicators that it is now indeed a separate
and distinct discipline.

As a linking science, instructional design is a discipline that constantly looks to the
findings of other disciplines (e.g., cognitive psychology, communication) to study and
improve methods of developing, delivering, and evaluating instruction and instruc-
tional practices.

According to Smith and Ragan (2005), instructional design may be currently defined as
“the systematic and reflective process of translating principles of learning and instruction
into plans for instructional materials, activities, information resources, and evaluation”
(p. 4).

The Applied Research Laboratory at Penn State University is attributed with develop-
ing a four-part definition of instructional design (University of Michigan, 2003):

Instructional Design as a Process:

Instructional design is the systematic development of instructional specifications using
learning and instructional theory to ensure the quality of instruction. It is the entire
process of analysis of learning needs and goals and the development of a delivery
system to meet those needs. It includes development of instructional materials and
activities; and tryout and evaluation of all instruction and learner activities.

Instructional Design as a Discipline:

Instructional Design is that branch of knowledge concerned with research and theory
about instructional strategies and the process for developing and implementing those
strategies.

Instructional Design as a Science:

Instructional design is the science of creating detailed specifications for the develop-
ment, implementation, evaluation, and maintenance of situations that facilitate the
learning of both large and small units of subject matter at all levels of complexity.

Instructional Design as Reality:

Instructional design can start at any point in the design process. Often a glimmer of
an idea is developed to give the core of an instruction situation. By the time the entire
process is done the designer looks back and she or he checks to see that all parts of the
“science” have been taken into account. Then the entire process is written up as if it
occurred in a systematic fashion.



The Discipline of Instructional Design 7

An instructional designer’s job is to create something that enables a person or group of
people to learn about a particular topic or develop or improve a set of skills, or to encour-
age the learner to conduct further study. The “something” created can take many forms: a
lecture, a multimedia presentation, the curriculum for a year’s study, a piece of computer
software, an in-person demonstration, or a test-preparation booklet. The list is almost
endless. However, everything an instructional designer creates has something in common
with all other instructional designs: The designer has identified a need for instruction and
decided on a method for delivering that instruction. Most instructional designs (the best
ones, we would argue, are the ones that follow the precepts of the discipline as it is cur-
rently defined by its governing organizations) also have a strategy for evaluating whether
the instruction produced and delivered achieved the desired effect as well as how the
design might be improved.

Instructional design advocates making use of the available research on how people
think, how people learn, the technologies available for communication (information tech-
nologies), and methods of analysis. An instructional design is the practical application of
this knowledge to create a situation where learning is most likely to effectively occur.

As scholars and practitioners have examined the process of developing, delivering, and
evaluating instruction, they have devised a number of models to explain the process; these
models are intended to help instructional designers perform their job better. It is impor-
tant to be aware of the more popular models and to be cognizant of special cases that are
currently a topic of discussion within the instructional design community. It is perhaps
even more important to understand the big picture of designing instruction for a particular
situation in terms that go beyond the application of any one instructional design model or
adherence to any one instructional design theory. Hokanson and Gibbons (2014) observe,
“Design involves dealing with uncertainties, and designers must not only learn to deal
with uncertainty but embrace and use uncertainty as a tool to propel optimal design
solutions” (p. 11). To become a well-rounded instructional designer today, one must be
able to take a broad view of the ideas and practices that define the field.

Probably the most popular approach to designing instruction is to follow some varia-
tion of what is essentially a three-step process:

1 Analyze the situation to determine what instruction is necessary and what steps need
to be taken to deliver that instruction.

2 Produce and implement the instructional design.

3 Evaluate the results of implementing the instructional design.

One of the most popular descriptions of this process is ADDIE, an acronym that divides
the three steps described above into five actions: analyze, design, develop, implement,
and evaluate. ADDIE is not really a specific instructional design/development model but
an illustration of the conceptual components of many instructional design/development
models. See the section “A Special Case: ADDIE” later in this chapter.

Another view of the instructional design process in general is described in David
Merrill’s “first principles of instruction” (2002, 2013). Merrill (2002, pp. 44-45) suggests
there are five basic principles that hold true for the design of any instruction. The first
principles of instruction state that learning is promoted when:

learners are engaged in solving real-world problems;

existing knowledge is activated as a foundation for new knowledge;
new knowledge is demonstrated to the learner;

new knowledge is applied by the learner;

new knowledge is integrated into the learner’s world.
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As practitioners of a linking science, instructional designers have become adept at exam-
ining and making use of ideas developed by a wide variety of specializations. Students of
instructional design learn from other disciplines, sometimes borrowing development mod-
els created for activities that are similar to designing instruction (for example, software
development, which shares the common purpose of creating something of use and usable
to people). There is a tradition within the discipline of instructional design of taking a
systematic approach and following accepted protocols for development. However, at this
point in time (what many refer to as the postmodern world), the instructional designer
may also take an eclectic approach, borrowing ideas and strategies from a variety of
unconventional sources.

Models of Instructional Design/Development

Models by definition are a reflection of reality—temporary stand-ins for something more
specific and real. Models are helpful in explaining things that may be difficult to describe.
However, it must be remembered that any model is just a shadow or reflection of the real
thing. A model may describe commonalities among a number of similar items; a model
may illustrate a process; a model may be a representation of something:

e A “model home” in a new housing development will not be exactly like every home,
but the model serves to give the potential buyer a pretty good idea of what is available
for sale.

e Participation in a “model Congress” and “model United Nations” activities give stu-
dents an opportunity to better understand how the real organizations work, even though
they are not the same as participating in the actual UN or congressional meetings.

e Hobbyists build model trains, automobiles, and planes. These models are usually sig-
nificantly smaller and do not operate in exactly the same way as the original item.

In a professional setting, good models can be helpful tools. They offer guidelines and
can ensure a level of quality and uniformity by providing a means of comparison. Well-
considered models of instructional design and development can perform this task, helping
to explain in general the instructional design process in a way that can be applied to a
number of specific situations.

Several well-established and respected models for instructional design/development
provide guidelines and procedures that can be applied to a wide variety of specific situ-
ations. Using these models to design and develop instruction can help to significantly
reduce costs in training and education (Nixon & Lee, 2001).

We have selected—and next describe—two of the most famous models of instructional
design/development with which every instructional designer should become familiar:
Dick and Carey’s systems approach model and Kemp, Morrison, and Ross’s plan. These
models are intended to guide the instructional designer through the ADDIE process—
analysis, design, development, implementation, and evaluation—which is discussed after
the two models.

The Systems Approach Model for Designing Instruction

Dick and Carey’s systems approach model (see Figure 1.1) is a classic example of per-
forming an instructional design task systematically (Dick & Carey, 1996). At the time it
was developed, taking into consideration components of the instructional context—such
as the learners and the environment in which the instruction was to be offered—was
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a significant departure from the more traditional approach of presenting information
through some combination of lecture, textbook reading, review, and testing. With the
traditional approach, the burden is placed squarely on the learners to do the best they
can with the content, and little thought is given to adjusting or improving the instruction
itself. Dick and Carey’s model was designed to emphasize the importance of examining and
refining the instruction and provides guidance for making improvements (Dick, Carey,
& Carey, 2009).

Kemp, Morrison, and Ross’s Instructional Design Plan

The Kemp, Morrison, and Ross plan (see Figure 1.2) is expressed as nine elements:

1 Identify instructional problems and specify goals for designing instruction.
Examine learner characteristics that will influence your instructional decisions.
Identify subject content, and analyze task components related to stated goals and
purposes.
Specify the instructional objectives.
Sequence content within each instructional unit for logical learning.
Design instructional strategies so that each learner can master the objectives.
Plan the instructional message and develop the instruction.
Develop evaluation instruments to assess the objectives.
Select resources to support instruction and learning activities.

(Morrison, Ross, & Kemp, 2004, pp. 7-8)

W N

O 0 ] O\ \Li N

One interesting aspect of this design plan is that it is not illustrated as a specific sequence.
According to Morrison et al. (2004), each of the nine elements of development is pre-
sented in an oval pattern without lines or arrows pointing the way because each element
may be addressed at any time while developing the instruction.

Merrill’s Pebble-in-the-Pond Model

Earlier we mentioned David Merrill’s first principles of instruction. The model he
developed that reflects these principles he named Pebble-in-the-Pond (Merrill, 2013); it
articulates six design phases:

Design a problem.

Design a progression of problems.

Design instruction for component skills.
Design instructional strategy enhancements.
Finalize the instructional design.

Design assessment and evaluation.

AN AW~

(Merrill, 2013, p. 249)

A significant difference in Merrill’s Pebble-in-the-Pond model from other instructional
design models is that it avoids creating objectives before developing instructional content.
In most instructional design models, developing detailed instructional objectives is one
of the first things accomplished after the initial analysis phase and determining instruc-
tional goals. Merrill suggests avoiding writing objectives early in the process because
he maintains they tend to change as the instruction is developed. Merrill’s model is so
named because he contends the first step in the instructional design process is to create
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Figure 1.2 Kemp, Morrison, and Ross’s instructional design plan.

Source: Morrison, G. R, Ross, S. M., & Kemp, G. E. “Components of the instructional design plan,” p. 12, Designing
effective instruction, 7th edition. © 2013. Reproduced by permission of John Wiley & Sons, Inc.

or envision, “an instance that represents the whole problem that learners will be able to
solve following the instruction” (Merrill, 2013, p. 254). That instance of instruction is
the pebble thrown into the pond; the ripples from that pebble are the subsequent steps
taken in the design process.

Successive Approximation Model

Michael Allen’s Successive Approximation Model (SAM) follows the essential pattern of
instructional design models: evaluate — design — develop. The SAM model, however,
places greater stress on the iterative nature of each step in the process (Allen, 2012). This
is sometimes referred to as an example of agile learning design. The SAM is derived from
the agile software development process, which focuses on the development of working
product through iterative and incremental development among collaborate teams of
specialists (Allen, 2012; Wikipedia, 2014).

A Special Case: ADDIE

One of the most commonly used descriptions of instructional design/development is
ADDIE. ADDIE is an acronym for analyze, design, develop, implement, and evaluate
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Figure 1.3 The ADDIE model of instructional design.

(see Figure 1.3). Although many ID practitioners use ADDIE as a prescriptive model for
developing instruction, it is actually a means of describing the essential components of any
instructional design model (Molenda, 2003).

Scholars generally agree that ADDIE is an illustration of the essential steps of the
instructional design/development process (Molenda, 2003; Reiser & Dempsey, 2002).
ADDIE is particularly useful as a framework for comparing and contrasting more formally
and completely developed instructional design/development models.

Caveat

The models described and ADDIE are intended to guide individuals through the process of
creating and evaluating instruction. Each model articulates the steps involved in creating
an instructional intervention differently, and these are only a few of many instructional
design models scholars have created through the years. Often, an instructional designer
makes use of a particular model because it is popular within his or her professional set-
ting. Gibbons (2014) points out that simple instructional design models (we might define
simple models as those that can be presented easily on a single sheet of paper) were devel-
oped out of practical necessity, but in their simplicity these models do not adequately
reflect the true nature of a systems approach, which is actually a collection of problem-
solving methods and not a single formula. The models we describe briefly in this chapter
are not intended as lock-step procedures designing instruction: the creators of each model
point out that each step in their model is actually an intricate, iterative process of analysis,
design, development, and evaluation. As you begin your study of instructional design,
bear in mind that models of instructional design/development are helpful guides to the
process, but no single model should be considered a lock-step recipe for creating instruc-
tion, nor is any one model the only correct way to design instruction.

Professional Instructional Design Practice

Deciding how to design and develop instruction often depends on the organizational set-
ting in which the instructional design professional finds him- or herself. Organizations
that have established traditions of delivering instruction may demand that certain forms
be followed. For example, universities in North America and Europe traditionally require
that, for each course offered, a syllabus be created beforehand and students receive evalua-
tion in the form of letter grades (an evaluation strategy developed at Cambridge University
in the early 1800s). University courses traditionally require weekly 3-hour meetings (or
semiweekly 1.5-hour meetings). These requirements necessarily affect the way college
professors design their instruction.
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K-12 environments are under different but similar constraints. Designers who create
instruction for K-12 school settings (this would include teachers, textbook writers, edu-
cational software manufactures, etc.) must work within the constraints of a system that
has a specific timeframe (in the United States, typically 182 days of school, with approxi-
mately 7 hours of instruction each day beginning with the first grade), assigned curriculum
(established by state and local authorities), and evaluation procedures that include the
awarding of letter grades and promotion to grade levels.

Nonacademic organizations have their own traditions and requirements for instruc-
tional design. For example, the US military has a tradition of using specific theories and
development models to guide instructional design activity. During the 20th century, the US
military offered instructional designers numerous opportunities to contribute to the
knowledge base of the discipline: Military actions that required the massing of troops
from a civilian population also required that those troops receive training for their new
roles. In peacetime, military personnel must receive training on a variety of highly techni-
cal, demanding, and dangerous tasks for which public school and college has not prepared
them. These models continue to be used as protocols, allowing designers to develop
instruction efficiently and (it is hoped) effectively.

Today, most instructional design teams consist of a variety of specialists including
artists, writers, subject-matter experts, programmers, project managers, assessment spe-
cialists, and evaluators (Gibbons, 2014; Green & Brown, 2002). At the same time, many
teachers, human-resource specialists and media producers design and produce instruction
on their own or in very small groups. The approach you take to designing instruction will
of course depend heavily on your professional setting and available resources.

Traditional Approaches (Analyze, Develop, Evaluate)

What are generally considered traditional approaches to instructional design are in
fact based on relatively recent developments in the theory of how people think about
the way the world works. In the 1950s, the basic concepts and principles of a general
theory of systems were established by scholars (notably Ashby, Bertalanffy, Boulding,
Fagen, Gerard, Rappaport, and Weinner), who were, at the time, pioneers of a new
method of thinking about how people and things operate (Banathy, 1996; Banathy &
Jenlink, 2004). One critical argument was Bertalanffy’s observation that modern science
was becoming increasingly specialized and that people therefore perceived science not
as an integrated realm but rather as a series of small specializations that operated using
their own premises, techniques, and structures. The goal of general systems theory
(GST) is to explain the common elements of the theoretical constructions of the various
scientific disciplines.

General systems theory is similar to the search for a unified field theory in physics.
Currently in the scientific discipline of physics, there are theories that seem to successfully
explain how the universe works at the submicroscopic level (electromagnetic forces), and
there are theories that seem to successfully explain how the universe works on a larger
level (gravitational forces). However, the two sets of theories cannot be put together into
one logical theory that explains how the universe works on every level. The unified field
theory is what physicists hope will explain the fundamental interactions of the physical
universe, both electromagnetic and gravitational. Work on the GST is in some ways the
social scientists’ version of a unified field theory; the GST is what they hope will explain—
in general—how systems work, regardless of the specific setting.

The quest for a unified field theory can also be used as an example of how little is
known about the world. In physics, various theories are used for practical purposes to
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explain and predict phenomena, but physicists are still working to discover “the truth”
about how the physical world works. Like physicists, educators use a variety of theories to
explain and predict how learning and instruction work. However, no educational theory
is universally accepted, and no one knows “the absolute truth” about instruction and
learning environments.

The academic community was deeply influenced by the ideas put forth by systems
theory. That influence continues to this day; most people take for granted the concept that
much of what occurs in the world is influenced by—and in turn influences—actions and
events that may not seem at first related to each other. One more modern and extreme
example is chaos theory, which was popularized by the idea that a butterfly’s wings beat-
ing in the Amazon has an effect on the amount of rainfall Newfoundland receives in a
year (Gleick, 1987).

In examining a systems approach to designing instruction, Hoban wrote:

In any system, everything is related to everything else, sooner or later and in one way
or another. This means that every essential element, factor, or component, and some
seemingly inconsequential ones, can seriously affect the final product, outcome, or
output of the system. What media people do or don’t do not only affects other people
in the system but the quality of the output of the entire system. This follows from
general systems theory.

(1977, p. 71)

Systems theory caused educators to examine how the various factors that influence learn-
ing interact to create a complete instructional experience. How the learner thinks, what
the learner knows prior to the instructional event, what motivates the learner, how the
teacher teaches, what the consequences of evaluation are, and many other factors became
objects of consideration. This once-innovative approach to instruction has become the
modern standard.

Nontraditional Approaches

A systems approach to instructional design is the modern approach. The word “modern”
in this case refers to the period in history called the “modern age” (the age of approach-
ing problems logically and scientifically; solving those problems systematically using new
and innovative technologies). One school of thought argues that the current era is a post-
modern age (Hlynka, 1995, 2004). It is postmodern because scholars can identify and
describe the reasons for “modern” approaches. Whether experts agree or disagree with
the approaches and the reasoning behind them, once they are identified and described,
they are relegated to a specific time period; the current generation is outside of that time
period—hence, the term “postmodern.”

The discipline of instructional design blossomed at a time when systems thinking
was a dominating force in the scientific and academic community. For this reason, it
is often referred to as “instructional systems design” or “instructional systems tech-
nology.” Instructional systems design is used primarily to teach adult learners and is
based on a mastery approach (a student may move on to the next task only after he
or she has mastered the previous one). This approach is behavioristic in that it works
only for instruction that is immediately measurable (the ability to perform a task) and
requires that the instruction follow from a specific behavioral objective (for example:
“At the end of the instruction, the student will be able to take apart and put together
a carburetor”).
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The ISD [instructional systems design] model begins at the curriculum level with
analysis of content, definition of overall objectives, delineation of sequences and sub-
sequences of the curriculum. It proceeds with the selection of instructional methods
and media, designing individual lessons to enhance learner mastery of the objectives,
developing delivery systems for the individual lessons, and ends with evaluation of the
lessons and the entire instructional system. Evaluation in ISD emphasizes measure-
ment of observable target behaviors.

(Alessi and Trollip, 2001, p. 18)

Instructional systems design has been criticized as generating models that are too
complex to use effectively and focusing too much on strictly observable (behavioral)
outcomes without addressing the more subtle aspects of learning that include reflection,
retention, and motivation (Alessi & Trollip, 2001). Having shifted from placing all
responsibility on the learner without regard for the design of the instruction, teaching
had shifted to a point where the learner was becoming an overlooked portion of the
instructional design process.

In the 1980s and 1990s, instructional design theorists began to develop models that
include approaches that diverge from the strictly behavioral. Cognitive and construc-
tive approaches became topics of discussion and research (Alessi & Trollip, 2001;
Reigeluth, 1999).

Professionals in Practice

Where do the roots of my ID philosophy come? The first one comes from my undergradu-
ate study of mathematics. | believe that many concepts of mathematics are helpful for
instructional technologists. | am particularly under the influence of the concepts of chaos
theory while working on any ID project. Unfortunately, | am not the inventor of this idea.
This connection between chaos theory and ID was already realized by other researchers
in our field (e.g., Jonassen, 1990; You, 1993). Why is chaos theory important for me, and
why is it a part of my ID approach? Here is a quick summary.

Several researchers agree that the traditional systems approach to problem-solving has
a reductionist nature, and it tends to solve a problem by fragmentation—one stage at a
time (Finegan, 1994; Jonassen, 1990; You, 1993). This approach may work for some small-
scale and well-defined situations. However, the systems associated with human activity are
complex and not well defined. According to Jonassen (1990), “simple systems behave in
simple ways, and complex systems behave in complex and less predictive ways. The behav-
ior of a system cannot be examined accurately by analyzing its components” (p. 34). As an
alternative to a linear, reductionist, and deterministic approach, chaos or the dynamical
systems approach is proposed. In a complex system, “the components are related and
interlock with one another such that a change in one component invariably affects another
part of the system, or eventually even the entire system” (Murnare, cited in Chieuw,
1991, p. 25). Gordon and Greenspan explain chaos as the study of disorder, and it appears
in nonlinear systems (as cited in King, 1991). Because Chaos deals with nonlinear and
disorderly systems, many disciplines—including technological, social, and economic—are
appropriate for applying its principles. As stated by Highsmith (2000), “from physics to

(continued)
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(continued)

biology to chemistry to evolution, complex adaptive systems theory began to help explain
occurrences in the real world that the linear approximations of the old science could not”
(p- 10). According to King (1991), for many different disciplines, chaos gives new data,
suggests innovative approaches to old ideas, and reaffirms certain approaches. Before
proceeding further, in order not to cause a misunderstanding, it is better to state that
nonlinear systems are not completely disorderly systems. As stated by Chieuw (1991),
such systems have an interconnected nature, and a subtle order is always present.

Actually, instructional systems design (ISD) is inherently a complex process, which
some instructional designers have already noted. For example, Appelman (2000) states
that in real life, when experts implement the ISD process, they realize that the linear
approach does not work. He says, “It appears to be almost a random pattern of attention
being focused on different steps of the process out of order” (p. 137). So, it is not wrong
to say that ISD is a chaos-based system.

Kursat Cagiltay
Professor at Turkey’s Middle East Technical University in Ankara
Department of Computer Education and Instructional Technology

Eclecticism and Postmodern Approaches

We have offered a general definition for the term “postmodern”: after the historical period
referred to as “modern.” However, the guiding principles of postmodern thought are far
more difficult to define. Postmodernism is concurrently an historical epoch, an intellectual
movement, and a general social condition (Hlynka, 2004; Solomon, 2000).

A postmodern approach to instructional design recognizes that the instructional
designer must take four societal factors into account:

1 Society is past the point where there are a limited number of authorities available to a
classroom student. The modern classroom had two authoritative sources: the teacher
and the textbook. This situation no longer exists because students have access to
many other sources, including the internet, television, and, in some cases, friends and
family who are more educated than the teacher is (Hlynka, 1995).

2 No longer can there be an agreed-upon, single type of well-educated individual.
Determining a curriculum and including all important artistic and scientific works
that would be appropriate for all individuals is impossible.

3 The currently popular cognitive paradigm—constructivism—does not recognize or
advocate a traditional, linear educational sequence. With information available from
a variety of sources outside the classroom, learners will inevitably deviate from a lin-
ear instructional model by observing and reacting to other examples, non-examples,
and divergent examples of the concepts they study in school.

4 No single, objective truth exists. Truth is a construct that is based on an individual’s
personal interpretation or on the consensus of a group of people for their purposes.
The truth—also known as “the right answer”—may change depending on the context
and the individuals involved.
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Postmodernism may also be referred to as “postpositivism” because the “modern”
approach was positivistic. In a positivistic worldview, any problem has only one correct
answer; postpositivism suggests that any one problem may have a number of different cor-
rect answers depending on the worldview of the person attempting to derive the answer.

According to Solomon (2000, p. 423), a postmodern philosophy of instructional design
has the following tenets at its core:

e The philosophical core of postmodern instructional technology is a belief in pluralism,
which can be described as respect for difference and resistance to single explanations.
e Knowledge, truth, and reality are constructed by people and groups of people.
Criticism is an appropriate method for inquiry in instructional technology.
Systems are interpreted as highly complex entities with adaptive qualities.

According to the postmodern approach, completely isolating the learner or the instruc-
tional event may not be possible. Furthermore, isolating the process of instructional
development to apply a traditional instructional design/development model in the way it
was originally intended may not be possible.

Postmodernism in instructional design does not necessarily reject the more traditional
systems approach. To some extent, postmodern thought suggests only that the system may
be far more complex than anyone had originally thought.

Postmodernism coincides with the proliferation of computing tools that allow indi-
viduals a greater degree of freedom in creating sophisticated printed work and interactive
software. Before the proliferation of desktop publishing and multimedia authoring pro-
grams, creating high-quality instructional media was the province of specialists. The
ubiquity and popularity of programs such as Microsoft’s PowerPoint attest to the fact
that everyone now considers him- or herself competent to create and deliver media that
are adequate for professional presentation and distribution. Prior to the mid-1980s, an
individual had to rely on a trained specialist with access to esoteric tools to create materi-
als such as handouts, brochures, slide presentations, videos, and interactive software.

Instructional designers became aware of the limitations of a systems approach
around the same time they came into control of tools that would allow them to design
and create instructional media without having to entirely rely on those who specialized
in the development and production portion of the instructional design/development
process. Access to these new computing tools meant the process of creating mockups,
prototypes, and finished products became less costly and time-consuming. One concern
about all this newfound flexibility in creating instructional media is that it can lead to
slipshod development.

Experienced designers and typographers were appalled that so many people (including
some of their longtime clients) could be hoodwinked into thinking that the results of
“dumping text” into page layout templates and “copying and pasting” clip-art were
synonymous with expert design. Although professionals tacitly knew that quality
design and illustration were not just a “click” away, very few of them could charac-
terize their expertise in ways that nondesigners could appreciate.

(Schriver, 1997, p. 43)

This awareness that a person might not have to follow a systems model to the letter and
that an individual had the power to create the necessary media with his or her laptop com-
puter leads instructional designers to experiment more with nontraditional approaches.
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It can easily lead them to take an eclectic approach, picking and choosing the better aspects
of any number of design procedures and recommended practices.

An eclectic approach allows the designer to choose specific elements from a variety
of sources. This approach can be viewed both as “taking the best there is to offer” and
“taking things out of context.” It is easy to see why this approach might make scholars
of instructional design uncomfortable; if not carefully considered, articulated, and evalu-
ated, the linking science that so many worked to create might be seen as changing to a less
rigorous, less scientifically sound activity.

However, just as some well-established, dedicated educators were dismayed at the
advent of a science of instructional design at the end of the 19th century, some well-
established, dedicated instructional designers are dismayed at the advent of a change in
the science of instructional design at the beginning of the 21st century. A heightened
awareness of the greater complexity of systems and the new, increasingly ubiquitous,
computer-based media production tools have created a situation in which instructional
designers must adapt their views and practices.

Example: Rapid Prototyping

Rapid prototyping is a different approach to the design and development of instruction.
It represents a relatively recent paradigm shift in instructional design because it does not
strictly follow the traditional systems process of design and development. Part of the con-
versation among instructional designers for more than a decade, rapid prototyping is a
development approach used in a variety of professions and has been found particularly
useful in engineering-oriented activities (e.g., automobiles are designed by creating a series
of testable prototypes). The essential idea behind rapid prototyping is to arrive at a final
product through the creation of a number of prototypes. Each prototype is evaluated by
some combination of experts and end users; each successive prototype is more like the
final product; that is, the fidelity of the prototypes increases with each new one until a
working product is achieved.

For example, a typical set of prototypes developed in the process of creating a working
piece of instructional software might include:

rough pencil sketches;

refined pencil sketches;

computer-generated printouts (a paper mockup);

a computer-based prototype with little or no interactive programming;

a computer-based prototype programmed with appropriate interactions and navigation;
the final product.

A rapid prototyping approach requires that the design environment allow for the rela-
tively quick and easy creation of instructional materials (Tripp & Bichelmeyer, 1990). The
current availability of computing tools that facilitate the creation of instructional media
(including word-processing, image-editing, and software-authoring software) greatly
increases the attractiveness of the rapid prototyping approach.

As Rathbun, Saito, and Goodrum (1997) pointed out, “the intermediate prototypes
become an important means of getting feedback; the design and development process
become intertwined” (p. 291). This method is different from traditional instructional
design approaches in which the design process and the development process are separate.

In traditional instructional design models, once the design has been prepared, no critical
feedback about the design is offered during the development process. When instructional
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design is accomplished by a large group of specialists, separating the design and devel-
opment has a certain utility: “Make the product according to the specifications that an
expert has provided; send the finished product to experts for evaluation.” An underlying
assumption of this approach is that an expert in a specific area oversees each stage of the
instructional design process. The traditional process focuses on creating an effective end
product without much regard for the efficiency of the process, which is time-consuming
and costly (Nixon & Lee, 2001; Tripp & Bichelmeyer, 1990).

Traditional theatrical production may be considered a form of rapid prototyping for
artistic purposes. A time-honored approach to preparing a theatrical presentation is the
process of rehearsal and criticism. The play begins as an idea that a writer puts down on
paper. The successive prototypes include: a read-through, where the actors speak their
lines to each other without any staging or costumes or lighting; a walk-through, a per-
formance with actors in their street clothes; a dress rehearsal, with sets, costumes, and
lighting (but no audience); and a preview, with sets, costumes, lighting, and an invited
audience that is aware the production is a work in progress. At each point in this process,
the actors and designers receive feedback from the director as well as from the other actors
and designers (and, in the last stage, the preview audience). This incremental feedback
is used to improve and refine each new performance until opening night, when the play is
considered a completed artwork. Even after the work is considered complete, the director,
cast, and crew continue to monitor performances to evaluate their success and determine
what (minor) changes might be necessary.

Rapid prototyping may be seen as an example of a new way of viewing the instruc-
tional design process. The traditional approach to instructional design is based on the
underlying assumption of the objectivity of science and the scientific method. With rapid
prototyping, the scientific method is not rejected, but a more constructive (as opposed
to objective) approach to the problem can be taken by incorporating more opportunities
for everyone involved in an instructional design project (the clients, the designers, the
producers, the learners) to participate in evaluation, problem solving, and revision. Rapid
prototyping is a popular way of thinking about and approaching instructional design
problems, but it is not a perfect solution. We end this chapter with an admonition from
Tripp and Bichelmeyer:

The main disadvantage of prototyping can be summed up in one complaint that is
easy to imagine: it has a tendency to encourage informal design methods which may
introduce more problems than they eliminate . . . Prototyping can lead to a design-by-
repair philosophy, which is only an excuse for lack of discipline . . . Prototyping may
lead to premature commitment to a design if it is not remembered that a design is only
a hypothesis.

(1990, p. 42)

This warning should serve as a reminder that a “Let’s try it and see what happens”
approach is no substitute for careful planning and evaluation.

Summary

Instructional design is the linking science that applies logic and scientific methods to the
problems involved in designing and developing instruction. Instructional design devel-
oped from the discipline of educational psychology that came into being at the turn of
the 20th century. Instructional design became particularly popular with the articulation
and acceptance of a general systems theory around the 1950s. One problem instructional



20 Before You Begin Designing Instruction

design faces is its long association with strictly behavioristic approaches to teaching.
Instructional design scholars have produced models of instructional design/develop-
ment that describe the process of analysis, design, development, implementation, and
evaluation (ADDIE).

Recent approaches to the instructional design process include breaking from the tradi-
tion of systems models in favor of more eclectic approaches that combine the five
processes of instructional design instead of formally separating them. Two critical
factors that foster this type of approach are a postmodern approach to solving a
problem and new and relatively easy-to-use, computer-based multimedia production
tools. A particularly popular postmodern approach to instructional design is rapid
prototyping, which suggests that the final product should be taken through a series of
mockups that can be evaluated and refined, with each new mockup getting closer to
how the final product will look and operate. A potential pitfall of rapid prototyping is
an informality that may produce an undisciplined approach to the instructional design
problem. For any instructional design problem, careful planning and evaluation are
always recommended.

Connecting Process to Practice Activities

1  After reading the chapter, how has your thinking about education and designing
instruction changed?

2 Write a brief letter to a friend or family member who is not a professional educator
or instructional designer, explaining what you are currently studying. In the simplest
possible terms, describe instructional design.

3 As a novice instructional designer, which aspects of developing instruction do you
consider to be inherently artistic? Which aspects of developing instruction do you
consider inherently scientific?

4  Which model of instructional design/development would you most likely follow?
Why do you suppose that model is particularly appealing to you?

5 Do you consider your view of the world to be positivistic or postpositivistic? How
might your feelings about positivism affect your approach to instructional design?

6 Would you consider rapid prototyping to be an eclectic approach to instructional
design? Why or why not?

7 Consider your own experiences as a teacher or instructional designer. What model
can you develop that illustrates your own instructional design process?

8 Create a timeline of key events in the history of instructional design from the late
1800s to the present day.

9 If you were to create a reality television show that featured instructional designers
similar to shows that feature chefs and fashion designers, what challenges would you
set for the contestants? How would the contestants’ projects be evaluated?
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Chapter 2

Understanding How People
Think and Learn

Source: Shutterstock 171887132.

Discussions on how individuals think and learn have taken place throughout history. As a result,
various perspectives, influenced by philosophy and psychology, have developed and continue to be
developed. Successful instructional designers have a clear understanding of the major perspectives
and how they influence the design and implementation of instruction.

This chapter provides an overview of the most common perspectives on thinking and learning
that influence instructional design.

Guiding Questions

e  Why is it important for instructional designers to understand how people think?

e  How have historical and current perspectives on thinking and the thinking process in instruc-
tional design been influenced by philosophy and educational psychology?

e What point of view do instructional designers typically have with regard to thinking and the
thinking process?

e  What is learning?

e  Why is it important for instructional designers to understand how people learn?

e What are two of the most common theories on how people learn that instructional designers
make use of in their work?

e  What different types of learning are there?
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Chapter Overview

Take a moment to reflect on what your definition is for thinking. If you struggled to come
up with what you believe is a clear definition, don’t anguish over it because you are not
alone. John Dewey in How we think wrote, “No words are oftener on our lips than think-
ing and thought. So profuse and varied, indeed, is our use of these words that it is not
easy to define just what we mean by them” (1910, p. 1, original italics). The words that
Dewey wrote decades ago still ring true. Thinking remains a complex concept that is often
used in a variety of contexts to indicate very different things; therefore, at any given time,
understanding what thinking means can be quite a challenge.

Despite the challenges inherent in understanding thinking and the thinking process,
having knowledge about how people process, store, and retrieve information—in other
words, think—is crucial for an instructional designer. This understanding can help him
or her better comprehend how people learn because thinking and learning are very
much interconnected. An instructional designer who has a solid grasp on thinking and
learning is able to design and develop efficient, effective, and meaningful instructional
interventions.

The goal of this chapter is to provide you with a framework for understanding how
people think and learn. Our intention is to simplify, if possible, how thinking and learning
have been conceptualized historically and in more modern times. The opening section of
the chapter is organized around two major topics. The first is how instructional designers
typically view thinking and the thinking process. The second is a discussion on thinking
from various historical and contemporary perspectives. The second half of the chapter
takes a look at two major psychological perspectives of learning—behaviorism and
cognitivism—and describes how each conceptualizes the learning process.

Cognition and Basic Cognitive Functions

Before beginning a discussion on how instructional designers typically view think-
ing and the thinking process, an important concept to understand is cognition. How
people go about the process of thinking is often referred to as cognition. Cognition
is the mental process of knowing, including aspects such as awareness, perception,
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reasoning, and judgment. In essence, cognition includes all of the brain’s mental input
and output. Cognition encompasses basic activities, from using language and math
functions during a trip to the hardware store, to making complex decisions such as
selecting between two job offers, to writing a creative story, to being able to understand
another person’s perspective.

Cognition and thinking are terms that can be used interchangeably. This may not reso-
nate well with some; however, this book is not the place for a debate over the intricacies
of cognition and how thinking may or may not be synonymous. It is important to realize
as an instructional designer that cognition and thinking can and are used, in essence, to
refer to the same thing.

Basic Cognitive Functions

There exist numerous technical terms related to cognition. Making sense of these is not an
easy task. There are hundreds of terms for specific components of cognition, with many
having the same or very similar meanings. What makes it difficult in dealing with these
components of cognition is that they can mean different things in different settings. Some
of the differences may reflect important scientific or theoretical nuances, but many are
simply jargon specific to a particular discipline or profession.

The important thing to remember is that cognition and the components of cognition
are important to understand because, as mentioned earlier, understanding how people
think helps to understand how they learn. Understanding how people learn will help
you as an instructional designer to assist your clients in developing effective and efficient
instructional interventions. You do not, however, have to be a cognitive scientist to have
an adequate understanding of how people think.

Let’s review some important concepts related to cognition.

Memory

Memory is much more than just a passive storage system of knowledge. Memory is a set
of active processes that encode information. Memory places information into “packages” or
“packets,” making information easier to recall and allowing it to be associated with related
items already in memory. Memory also involves storing information. Part of this process
is the constant rearranging of what has been stored in order for that new knowledge to
be integrated with what has already been stored. Additionally, it allows for locating and
retrieving information as it is needed.

Mental Power

Mental power is the basic energy that supports mental activity. It refers to how much men-
tal work can be performed during a specific period of time. Power can be used to sustain
something simple like using a television remote control, or something more complex like
operating a computer. With either case, the central issue focuses on having enough power
on hand to complete the task. In the cognitive domain, power refers to arousal level, con-
centration span, channel capacity, and mental stamina.

Specific Cognitive Abilities

These functions refer to an individual’s stored supply of knowledge and skills. This includes
items such as reading, writing, comprehension, motor skills, and visual-spatial skills.
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Executive Abilities

Executive abilities encompass a very large category of cognitive functions. Executive
abilities include such higher-order thinking skills as being able to anticipate future needs
and planning accordingly, the ability to set priorities, and being able to self-correct and
regulate actions. In essence, these are the capacities that allow an individual to use her
mental power and specific cognitive abilities to meet social, professional, and psychologi-
cal needs.

Metacognition

Metacognition is the ability to control one’s own cognitive processes. It is often referred to
as the practice of “thinking about thinking.” In using metacognition, an individual takes
an introspective look at the thought process that she has gone through. It allows her to
critically consider how she arrived at certain ideas, concepts, and thoughts. Metacognition
is a reflective process that helps improve an individual’s control over his or her own think-
ing process and learning (Bleiberg, 2001; Flavell, 1979; Mayer, 2011; Ormrod, 2011;
Sternberg, 1986; Woolfolk, 2004).

A Historical Perspective on Thinking: A Brief History

Historically, thinking was consigned to the realm of philosophy. Possibly the earliest
theory about how the mind works was offered in the 4th and 5th centuries Bc by Greek
philosophers such as Empedocles, Democritus, and Epicurus. These philosophers believed
that the mind perceived images given off by objects. These perceived images were then
copied as sense impressions and stored into memory. “Knowledge then becomes a matter
of knowing these mental copies, and the earliest copy theories suggested that the mind
knew directly what the sensory nerves brought to it” (Herrnstein & Boring, 19635, as cited
in Driscoll, 2004, p. 18).

A very different perspective, suggested by Plato (and much later by Kant), generally
known as idealism, stated that the mind does not directly comprehend reality or copy it.
With this perspective, reason is considered to be the primary source for understanding and
knowledge. The major proposition behind this perspective is that all data coming from the
senses are interpreted by the mind according to the mind’s innate tendencies (Collinson,
1978; Driscoll, 2004).

Philosophy followed this theme (with numerous slight variations) until the influence
of the Church shifted philosophical thought around the 9th century. This influence led
to what was called scholasticism, a philosophical perspective based upon a mixture of
Aristotelian and Church writings and thought. Scholastic philosophy was built around a
highly organized system of truths, which were distinct from Church doctrines but were
not in opposition to them. Scholastic philosophers, such as Thomas Aquinas, believed
that human intellect was incapable of acquiring knowledge of intelligible things without
illumination from God. Individual interaction and participation with the Word of God
was necessary if knowledge was to be gained. Thinking was directly related to what
God provided to individuals through his inspiration (or “illumination”) (Nichols, 2003).

Another shift in the view on thinking began with the dawn of the Renaissance and
continued into the 17th and 18th centuries. A movement began that shifted attention
away from the belief that truth was divinely inspired by God and that the individual was
incapable of discerning what is real or what is truth. Philosophers, such as Descartes and
Locke, believed to be true what they saw with their own eyes and experienced with their
senses. Rather than assuming God played the key role in the universe, humans began
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to be the standard for judging what was real and what truth was. Human intellect was
deemed capable of discriminating between truth and error. Certain defined methods
for discovering truth and evaluating evidence came to be considered reliable and suffi-
cient for discovering truth. Thinking focused more on observation, experience, rational
thought, and the scientific method rather than solely on God and tradition (Almog, 2002;
Locke, 1996; Sorell, 2001).

A Modern View on Thinking: The Shift from Philosophy
to Psychology

While philosophy continues to play a role in how thinking and the thinking process are
conceptualized, the emergence of psychology (especially educational psychology), in the
mid- to late 19th century, has had and continues to have the most significant influence on
how instructional designers view thinking. Educational psychology, which originated as a
separate branch of psychology in 1892 (Berliner, 1993), has provided a concentrated look
at thinking and learning through a more scientific perspective—one based upon research
and which includes a focus specifically on how thinking and learning are interconnected.

Two Major Perspectives

Two major perspectives, with several variations, emerged from psychology and have dom-
inated the way instructional designers view how people think and, in turn, how people
learn. Provided in this section are brief explanations of these two distinctly different
perspectives—behaviorist and cognitivist—with mention of key individuals who have had
influence on how these perspectives have developed.

As an instructional designer, it is important to keep in mind that neither perspective is
inherently better than the other. Each perspective offers important contributions that help
us understand how individuals think and how people learn. Although most instructional
designers tend to feel more comfortable with one perspective over the other, instruc-
tional designers will use principles and practices from both as they design and develop
instructional interventions. It is also important to remember that these two perspectives
are two out of many that exist. They are described here because they are two of the most
influential perspectives.

Positivism and Interpretivism

Before we begin the discussion of behaviorist and cognitivist perspectives it is important to
provide a brief description of two contrasting philosophical perspectives. We include this
information because it helps explain how many people come to understand how people
think and learn.

Positivism and interpretivism are often seen as a dichotomy for describing individual
approaches to how knowledge is generated and verified. Positivism presumes that there
are only two sources of knowledge—logical reasoning and empirical experience. Logical
knowledge includes mathematics, which is reducible to formal logic. Empirical knowledge
includes such areas as physics, biology, and psychology. Experience is the only judge of
scientific theories (and therefore knowledge). Interpretivism is based upon the view that
knowledge is a matter of perspective. In order to understand the world, an individual must
interpret it. Schwandt (1998) wrote, “what we take to be objective knowledge and the
truth is the result of perspective. Knowledge and truth are created, not discovered by the
mind” (p. 167).
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As you will read below, behaviorist and cognitivist perspectives draw from the positivist
and interpretivist philosophies.

The Behaviorist Perspective

The behaviorist perspective, known as behaviorism, dominated psychology for first half of
the 20th century (Brandt & Perkins, 2000). Behaviorism includes a group of theories that
share several common beliefs—“the generalizability of learning principles across species,
the importance of focusing on observable events, and the ‘blank slate’ nature of organisms”
(Ormrod, 2007, p. 48). According to behaviorists, mental processes are invisible and
therefore cannot be studied scientifically. What can be observed is outward behavior;
therefore, rather than speculating on internal causes for why things take place, focus
should be placed on how organisms respond to different stimuli (Brandt & Perkins, 2000;
Brunning, Schraw, & Norby, 2011; Ormrod, 2007; Woolfolk, 2004). From a behavior-
ist perspective, the human mind is malleable, capable of being shaped and formed into
producing desired responses and behaviors if specific conditions and circumstances are
accounted for and controlled.

The early foundational work of behaviorism was carried out by individuals such as
Pavlov (1800-1950), Thorndike (1874-1949), Watson (1878-1958), and Guthrie (1886-
1959). Their research was most notably conducted using animals—typically rats, pigeons,
cats, and, in the case of Pavlov, dogs. Examples include the experiments conducted by
Pavlov related to salivation in dogs. He observed that a dog’s behavior could be condi-
tioned in such a manner that, if provided with a specific stimulus (e.g., the ringing of a
bell), a particular behavior (e.g., salivation) would take place. Pavlov conditioned a dog
to associate the ringing of a bell with eating, which was done by repeated ringing of a
bell and then immediately feeding some meat to the dog. After following this process,
Pavlov eventually rang the bell but did not provide meat to the dog; despite this, the dog
still salivated in response to hearing the bell. The dog was conditioned to associate the
bell with food (Pavlov, 1927). This became known as the classical conditioning model.
B. F. Skinner (1904-1990), unquestionably the best-known behaviorist, built upon this
early body of research by developing what is known as the operant conditioning model.
By observing pigeons and rats, Skinner observed that the increase in the frequency of a
behavior was more likely to occur if followed immediately by a reinforcer (i.e., a reward)
(Skinner, 1978). These concepts provided important insights that have helped provide
understanding of the mind and how people think.

The Cognitivist Perspective

Psychologists in the years following World War II began to move away from behaviorism
toward a different perspective of the mind and how people think. This perspective was
distinguished as cognitivism. With this perspective, internal mental processes were con-
sidered important and capable of being identified and studied (Brandt & Perkins, 2000;
Ormrod, 2011). From a cognitivist perspective, the human mind is considered to be highly
complex. A metaphor typically used by cognitivists to describe the mind is a computer.
Like a computer, the mind processes information through a series of different processes
that work together as a complete system.

Several individuals have had tremendous influence on the cognitive perspective. The
foundations of cognitivism were built on the work of Vygotsky (1896-1934), Dewey,
Piaget (1896-1990), and Bruner (1915-).
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More Recent Perspectives

Although behavorist and cognitivist perspectives have dominated the way in which think-
ing has been perceived, more recent perspectives have influenced instructional designers
views’ on how people think. These perspectives are constructivism, neuroscience, and
postmodernism.

Constructivism

Constructivism, a variant of cognitivism, is centered around the principle that an indi-
vidual constructs his own understanding of the world he lives in by reflecting on his
experiences. An individual generates his own mental models, which he uses to make sense
of his experiences. Brandt and Perkins (2000, p. 166) write, “Both a philosophical and
psychological stance, constructivism argues that the human mind does not simply take in
the world but makes it up in an active way.” Brooks and Brooks describe the underlying
principle of constructivism in more detail:

Each of us makes sense of our world by synthesizing new experiences into what we
have previously come to understand. Often, we encounter an object, an idea, a rela-
tionship, or a phenomenon that doesn’t quite make sense to us. When confronted
with such initially discrepant data or perceptions, we either interpret what we see
to conform to our present set of rules for explaining and ordering our work, or we
generate a new set of rules that better accounts for what we perceive to be occurring.
Either way, our perceptions and rules are constantly engaged in a grand dance that
shapes our understandings.

(1999, p. 4)

“The creative role of the mind is obvious in contexts such as scientific inquiry and artistic
endeavor, but constructivists believe that the constructive process also figures prominently
even in such seemingly routine mental operations as perception and memory” (Brandt &
Perkins, 2000, p. 167). With constructivism, one of the most important factors that influ-
ences learning—the construction of meaning and knowledge—is interacting with others.
Through social interactions learners will build deeper understandings (van Merrienboer
& de Bruin, 2014).

Neuroscience

Neuroscience is the study of the brain and nervous system. Neuroscientists focus on inter-
preting how the brain controls all of its varied and diverse functions. According to the
Society for Neuroscience (2014), “Brain researchers are motivated to understand behavior.
How do cell circuits enable us to read and speak? How and why do we form relationships?
How do we think, remember, despair, or motivate?” (para. 6). Additionally, neuroscien-
tists focus on disorders of the brain and body—how they occur and how they might be
prevented or cured (Society for Neuroscience, 2014).

Although neuroscience is not a new field, the focused application of neuroscience to
education has been relatively recent. According to Beauchamp and Beauchamp (2012),
“Modern neuroscience research has produced findings about the brain and its functioning
that could potentially impact the ways teachers in school classrooms approach their learners”
(location, 489). These findings can also have an impact on how instructional designers
go about creating instruction. It should be noted that, despite the positive applications
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of neuroscience in education, there have been a number of documented instances where
applications have not been based on sound empirical data (Anderson & Della Sala, 2012).

Postmodernism

In the late 20th century and into the early 21st century, an approach called postmodernism
(see also Chapter 1) has provided a different perspective on how humans think:

Postmodernism is largely a reaction to the assumed certainty of scientific, or objective,
efforts to explain reality. In essence, it stems from a recognition that reality is not simply
mirrored in human understanding of it but, rather, is constructed as the mind tries to
understand its own particular and personal reality . . . In the postmodern understanding,
interpretation is everything; reality only comes into being through our interpretations of
what the world means to us individually. Postmodernism relies on concrete experience
over abstract principles, knowing always that the outcome of one’s own experience will
necessarily be fallible and relative, rather than certain and universal.

(PBS, 2010)

As mentioned, postmodern philosophy questions (and often rejects) the idealized view of
truth and of knowing inherited from past philosophical traditions. To the postmodernist,
thinking is a dynamic, ever changing function that depends upon an individual’s interpre-
tation of the world the individual lives in (Butler, 2003; Goodman, 2008).

An Instructional Designer’s View on Thinking

It is important to recognize that a person’s perspective on thinking largely depends upon
a combination of that person’s education, training, philosophical beliefs, and profession.
The perspective of instructional designers is no different. An instructional designer’s per-
spective on thinking, and in turn learning, is highly influenced by training and by the
nature of the profession.

Instructional designers tend to look at thinking from a pragmatic point of view, asking
themselves, What do we need to know about thinking and the studies done on thinking
that will help develop efficient and effective instructional interventions? It is no surprise
that the majority of instructional designers are considered to be eclectic—borrowing
from different perspectives and using what works for a given situation to produce desired
results. Instructional designers tend to take a systems theory approach when it comes
to looking at thinking (and learning) by exploring it from several different perspectives,
rather than focusing narrowly on one aspect of what thinking is or is not. Instructional
designers perceive thinking as a complex process that includes various interconnected ele-
ments, and therefore cannot be encapsulated in one neat and tidy description or theory.
This view has been shaped by centuries of thought and study conducted by philosophers
and psychologists on thinking and how the mind works.

What Is Learning?

As is the case with thinking, learning can be conceptualized in a variety of ways. Most
often, learning is defined as being a relatively permanent change in either behavior or in
mental representations or associations brought about by experience (Ormrod, 2011). The
change that takes place will last for some time, but it may or may not last forever. These
changes may be readily observable, such as when a child learns to tie his or her shoes, while
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other changes may be more subtle, such as when an individual gains a better appreciation
for classical music (Ormrod, 2011). Additionally, these changes that occur may be deliber-
ate or unintentional, correct or incorrect, and conscious or unconscious (Hill, 2002).

It is important to understand that change occurs as a result of experience. These experi-
ences are events, planned or not, that occur in a learner’s life. Thus, change occurs as an
individual interacts with his or her environment. It is important to note, however, that not
all changes that take place are learned and therefore cannot be attributed to learning. These
types of change are based on maturation or on temporary body states (e.g., fatigue, hunger,
intoxication); they are not based on experiences (thus, they are not considered learned).

In examining the definition of learning we propose, two very different types of changes
can take place when learning occurs. The first is a change in bebavior; the other is a
change in mental representations or associations. It is important to note this difference
because it reflects the divergent viewpoints of two psychological perspectives, as described
earlier in this chapter: behaviorism and cognitivism.

Two Major (and Very Different) Approaches to How
People Learn

There unquestionably exist more than two perspectives that describe how humans learn.
Arguably, however, two of the most influential and popular perspectives that have had
the greatest impact on instructional design are behaviorism and cognitivism. Throughout
much of the first half of the 20th century, behaviorism dominated how instructional
designers approached their work; it wasn’t until after World War II that cognitivism
began to supplant behaviorism by providing an alternative viewpoint. Both perspectives,
along with their various branches, continue to have great influence on instructional design
activities in the 21st century. The purpose of this section is to provide a brief overview on
how each perspective approaches how people learn.

A Behavioral Approach to Learning

From a behaviorist perspective, learning is defined as a change in behavior due to experi-
ence that can be measured (Burton, Moore, & Magliaro, 2004; Driscoll, 2004; Ormrod,
2011). Woolfolk (2004) writes that, “Behaviorism attempts to explain learning by focus-
ing on external events as the cause of changes in observable behaviors” (p. 198). Brandt
and Perkins add that behaviorists believe:

organisms learn through classical and operant conditioning. Complex behaviors are
built up through “shaping”, starting with parts of or rough approximations of the
target behavior and providing reinforcement in ways that gradually shape the pattern
of behavior in the intended direction. Much learning in natural circumstances occurs
because the environment shapes behavior in this way. Not only direct rewards like
food but also indirect “tokens” of reward shape behavior through learned associations.

(2000, pp. 161-162)

Classical and operant conditioning models provide explanations for how learning specifically
takes place within the behaviorist perspective. As discussed earlier, the classical conditioning
model (developed by Pavlov) describes a type of associative learning. Classical conditioning
occurs when two stimuli are presented at approximately the same time. One of the stimuli is
an unconditioned stimulus (i.e., it has been shown to elicit an unconditioned response). The
other stimulus (neutral stimulus), through its association with the unconditioned stimulus,
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Step |: Neutral Stimulus: Bell > No Response
Step 2: Neutral Stimulus: Bell + Unconditioned Stimulus: Meat = Unconditioned Response: Dog salivates

Step 3: Conditioned Stimulus: Bell > Conditioned Response: Dog salivates

Figure 2.1 Classical conditioning analysis: Pavlov’s experiment on dogs.

Source: Pavlov, Ivan. Conditioned reflexes (trans. G. V. Anrep). © 1927. Adapted. Oxford University Press, London.

begins to bring on a response, as well—it becomes a conditioned stimulus that brings about
a conditioned response. Figure 2.1 depicts an example of classical conditioning based upon
Pavlov’s experiment with dogs.

As mentioned earlier, the operant conditioning model was developed by Skinner.
Skinner believed there were two types of learning—classical conditioning and operant
conditioning. Operant conditioning results when a response is followed by a reinforcing
stimulus. The response produced is a voluntary one. The individual (or other organism)
producing the response has complete control over whether the response occurs. Skinner’s
term “operant” indicates that the individual willingly operates on the environment and
therefore can have an effect on it (Driscoll, 2004).

Figure 2.2 is a comparison of operant and classical conditioning.

Despite the variations between behaviorists, Ormrod (2007) writes that historically
behaviorists have shared certain basic assumptions:

e Principles of learning should apply equally to different behaviors and to different
species of animals.

e Learning processes can be studied most objectively when the focus of study is on

stimuli and responses.

Internal processes are largely excluded from scientific study.

Learning involves a behavior change.

Organisms are born as blank slates.

Learning is largely the result of environmental events.

The most useful theories tend to be parsimonious ones.

(pp- 30-31)

The Role of the Learner from a Behavioral Perspective

Skinner (1978) stated that a learner “does not passively absorb knowledge from the world
around him but must play an active role” (p. 5). Therefore, learners learn by doing,

Classical Conditioning Operant Conditioning
Two stimuli (UCS and CS) A response (R) is followed
Occurs when ) . . .
are paired by a reinforcing stimulus (S,)
Nature of Response In?/oluntary: elicited by a VqunFary: emitted by the
stimulus organism
Association required | CS - CR R->S,

Figure 2.2 Differences between classical and operant conditioning.

Source: Ormrod, Jeanne Ellis. Human learning. © 2007. Printed and electronically reproduced by permission of Pearson
Education, Inc., Upper Saddle River, NJ.
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experiencing, and engaging in repeated trial and error. Burton et al. (2004) write that,
“The emphasis is on the active responding of the learner—the learner must be engaged in
the behavior in order to learn and to validate that learning has occurred” (p. 9).

A Cognitivist Approach to Learning

From a cognitivist perspective, learning is a change in mental representations and asso-
ciations brought about by experiences. Greeno, Collins, and Resnick (1996) write that
cognitivists view learning as “transforming significant understanding we already have,
rather than simple acquisitions written on blank states” (p. 18). This follows the standard
cognitivist view of learning that assumes that mental processes exist, and can be studied
scientifically. Brandt and Perkins (2000) noted that early research in cognitivism “focused
primarily on information processing, especially pattern recognition, memory, and prob-
lem solving. The mind was considered a rule-governed computational device. A scientist’s
task was to identify the specific rules by which the mind manipulates symbols to arrive
at results” (p. 165). This view reflects a common metaphor used by many cognitivists
that the mind works in the same way as a computer; therefore, learning takes place by
applying set-in-place algorithms. Brandt and Perkins go on to write that, “Over time,
cognitive scientists gradually expanded their attention to include a remarkable array of
human activities: the formation of judgments, decision making, creativity, critical think-
ing, and even the emotions” (2000, p. 165).

The Role of the Learner from a Cognitive Perspective

Cognitivists believe that learners are not passively influenced by environmental events;
rather, they are active participants in their own cognition (Ashcraft, 2002). As individu-
als engage in the learning process, they “actively choose, practice, pay attention, ignore,
reflect, and make many other decisions as they pursue goals” (Woolfolk, 2004, p. 236).

What Is Learned?

The behavioral and cognitive perspectives differ in their assumptions regarding what is
learned. From the cognitive perspective, knowledge is learned. It is the increase of knowl-
edge that makes it possible for changes in behavior to occur. According to the behavioral
perspective, the new behaviors themselves are learned (Shuell, 1986).

A Constructivist Approach to Learning

In addition to the two major approaches to how people learn that we discussed above,
the constructivist approach has emerged over the past three decades and has had tremen-
dous impact on learning. Constructivism has its roots in both psychology and philosophy.
Constructivism goes beyond the traditional view of cognitivism that “people represent
information in their minds as single or aggregated sets of symbols, and that cognitive activ-
ity consists of operating on these symbols by applying to them learn plans, or algorithms”
(Winn, 2004, p. 79).

Marzano (2000) writes, “Constructivism refers to the general principle that learners
use their prior knowledge to construct a personally meaningful understanding of new con-
tent that is the focus of learning” (p. 81) The learner takes in information from the world,
filters this information, and uses this information to make his or her own unique reality
(Jonassen, 1991). Driscoll (2004) adds that constructivism “rests on the assumption that
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knowledge is constructed by learners as they attempt to make sense of their experiences.
Learners, therefore, are not empty vessels waiting to be filled, but rather active organisms
seeking meaning” (p. 376). Driscoll (2004) summarizes the conditions necessary for learn-
ing in a constructivist environment:

embedded learning in complex, realistic, and relevant environments;

providing for social negotiation as an integral part of learning;

supporting multiple perspectives and the use of multiple modes of representation;
encouraging ownership in learning; and

nurturing self-awareness of the knowledge construction process.

(pp. 382-383)

Using Various Approaches to Learning

The different approaches to learning can provide very useful perspectives on how people
learn. It is generally not advisable to strictly follow one approach when carrying out
instructional design activities, because every instructional context is different and brings
with it different variables that need to be accounted for, such as the context, the learn-
ers, and the type of learning that needs to occur. No one approach is able to completely
account for all of these variables. For successful instructional design to occur, it is critical
that instructional designers are able to borrow from the different approaches to develop
instructional interventions that take into consideration all of these variables.

Types of Learning

As mentioned, one variable that is part of every instructional context is the type of learning
that needs to take place. Instructional designers must have the ability to identify differ-
ent types of learning in order to design efficient and effective instructional interventions.
Probably the most well-known and used distinction made regarding types of learning is
that of learning domains. There are three commonly used learning domains that refer to
specific types of learning—cognitive, affective, and psychomotor. The major idea behind
the learning domains is that learning can be organized and measured along a continuum
from low-level to higher-level knowledge, attitudes, or skills.

Benjamin Bloom (1913-1999) and colleagues are typically credited with developing the
original idea and work behind the three learning domains in the mid-20th century (Eisner,
2000). The result of Bloom’s work originated out of his efforts to improve university
examinations (Eisner, 2000; Ormrod, 2007). The result of this work was three taxono-
mies of educational objectives corresponding to the three learning domains. In recent
years, other researchers (e.g., Anderson & Krathwohl, 2001; Cangelosi, 1990; Marzano,
2007) have published revisions to Bloom’s original work. Despite this, the major premise
behind Bloom’s original work still remains intact.

One of the most useful ways that the learning domains can be used is to consider
them when learning objectives are being developed for instruction. Learning objectives
are descriptions of what an individual should know or be able to do once he or she has
completed an instructional intervention. In addition to the development of learning objec-
tives, the domains can be useful in planning assessments.

Cognitive Domain

The cognitive domain is formally referred to as Bloom’s taxonomy of the cognitive domain.
This taxonomy describes six levels: knowledge, comprehension, application, analysis,
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synthesis, and evaluation (Bloom, Englehart, Frost, Hill, & Krathwohl, 1956). It is common
to consider these levels as a hierarchy—each level building upon the ones below. This is
not entirely accurate for every subject or discipline (Seddon, 1978); some subjects or
disciplines—for example, mathematics—do not fit this structure extremely well (Gronlund,
2000). At the bottom level of the domain (knowledge), individuals are able to remem-
ber basic information without necessarily understanding, using, or manipulating it. With
evaluation, the highest level, individuals are capable of making judgments about complex
ideas, materials, and processes as they are applied in various contexts.

Affective Domain

The affective domain deals with emotional responses. The levels range from least com-
mitted to most committed (Krathwohl, Bloom, & Masia, 19635). The levels are: receiving,
responding, valuing, organizing, and valuing. At the basic level of this domain (receiving),
an individual is able to pay attention to a certain idea (e.g., listening to music at a concert),
but does not show any concerted interest. With valuing, the highest level, an individual
is capable of adopting a new idea or value and acting consistently with it (e.g., openly
demonstrating an appreciation for classical music).

Psychomotor Domain

The psychomotor domain deals with physical abilities and skills. There are several
taxonomies (Cangelosi, 1990; Harrow, 1972; Simpson, 1972) that depict this domain

Knowledge Remembering previously learned material

Comprehension | Understanding of new material

Application Ability to apply learned material in new and concrete contexts

Analysis Ability to break down material into its various components in order to understand the
organizational structure of the material

Synthesis Ability to create something new from various parts

Evaluation Ability to judge the value or worth of material for a given purpose

Figure 2.3 Bloom’s taxonomy of the cognitive domain (1956).

Source: Bloom, B., Engelhart, M. D., Frost, E. J., Hill, W. H., & Krathwohl, D. Taxonomy of educational objectives. Handbook I:
Cognitive domain. © 1956. Adapted. David McKay Company, New York.

Receiving Attention to something in the environment

Responding Active participation; exhibiting a new behavior as a result of experience

Valuing Exhibiting some explicit involvement or commitment; showing interest or motivation

Organization Integrating a new value into a general set of values; giving the value some ranking
among general priorities an individual has

Characterization of Value | Acting openly and consistently with a new value; internalization of a new value

Figure 2.4 Krathwohl, Bloom, and Masia’s affective domain (1965).

Source: Krathwohl, D., Bloom, B., & Masia, B. B. Taxonomy of educational objectives. Handbook Il: Affective domain. © 1965.
Adapted. David McKay Company, New York.
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Perception Ability to recognize sensory cues to guide physical activity

Set Willingness to act; ability to show knowledge and awareness of the behaviors
needed to perform a skill

Guide Response Ability to perform early stages of a complex skill; beginning stage

Mechanism Ability to perform a complex skill; intermediate stage

Complex Over Response | Ability to perform a complex skill correctly and without hesitation; advanced stage

Adaptation Ability to modify and adjust a skill in a new context

Origination Ability to create something original; modify an existing skill with a new skill

Figure 2.5 Simpson’s psychomotor domain (1972).

Source: Harrow, A. ]. Taxonomy of the psychomotor domain: A guide for developing behavior objectives. © 1972. Adapted.
David McKay Company, New York.

and that typically describe levels moving from basic physical actions to more skilled and
creative movements. Simpson (1972) outlines a domain with seven levels: perception,
set, guided response, mechanism, complex overt response, adaptation, and origination.
Cangelosi (1990) looks at the psychomotor domain by stating that it is useful to look at
it as either voluntary muscle capabilities (e.g., flexibility, agility, or speed) or the ability to
perform a specific skill (e.g., tying shoes).

Summary

Attempts to understand and describe the human mind and how it works can be noted
throughout history. Consideration of the topic began in ancient times with the writings
of the Greek and Roman philosophers and has continued into modern times with the
research conducted in psychology, cognitive science, and neuroscience. As the under-
standing of the human mind and how it works continues to grow, instructional designers
need to be able to continue to determine how this information can be used to positively
impact their work. Successful instructional designers know that understanding different
and often very divergent perspectives on how people think will provide insights into how
people learn. This is important because understanding how people learn is a key element
in designing successful instructional interventions.

Instructional designers who have a solid understanding of how people learn can articu-
late the basics of various psychological perspectives that describe different approaches to
how people learn. This ability allows them to use this knowledge to create instructional
interventions that meet the goals of their clients.

As described in this chapter, behaviorism and cognitivism (and their various branches)
are two major psychological perspectives that have dominated how learning has been
viewed throughout the 20th century and now into the 21st century. These two diver-
gent perspectives provide unique approaches on how learning takes place. Behaviorism
stresses that learning is a result of a change in behavior as a result of experience, while
cognitivism stresses that learning is a change in mental representations and associations
resulting from experience. It is important to understand that neither approach should
be used exclusively.



Understanding How People Think and Learn 37

Connecting Process to Practice Activities

1 Why is it important for instructional designers to understand different perspectives on
how people think?

2 You are having a discussion with a client. Your client says he recently read an article
about behaviorism and cognitivism, but he isn’t certain whether he clearly under-
stands how each views human thinking. He asks you if you could help him clear up
any misconceptions he might have by describing the two perspectives. How would
you describe the two perspectives to your client?

3 You have been asked to give a brief talk about how perspectives on how humans think
and learn have changed over time. What would you include as major topics to discuss?

4 What are some of the most common myths about the brain?

5 What might a simple training session to teach someone how to properly change a flat
tire look like if you took a behaviorist approach in designing the training? How about
if you took a cognitivist approach or a constructivist approach?

6 Create a chart that describes the major components of behaviorism, cognitivism, and
constructivism.

7 Discuss which learning theory you believe would be the most effective approach to
take in creating instruction or training that focuses on procedural knowledge?

8 Discuss which learning theory you believe would be the most effective approach to
take in creating instruction or training that focuses on declarative knowledge?

9 Locate a piece of educational software. Examine the software and determine what
learning theory you believe has guided the instructional design of the software.
Explain your rationale.

10 Conduct a web search on neuroscience and education. What themes do you find?
How might these themes impact your work as an instructional designer?

11 Search the web for Dr. John Medina’s 12 brain rules. Explore these. How might
instructional designers use these in the design of instruction or training?
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Part Il

Examining the Situation

Needs, Task, and Learner Analysis

According to the principles of instructional design, before you can begin to create an
instructional intervention for any group of learners, you need to first thoroughly analyze
the situation in order to determine the best course of action. Chapters 3, 4, and 5 describe
the instructional design processes that help to answer the question, What type of intervention
is needed?

Chapter 3 introduces the principles, processes, and practices of needs analysis, which
helps determine what kind of change the instruction should help to bring about. Chapter 4
introduces task analysis, which is a way of understanding the content and/or tasks that
will form the basis for the instruction being developed. Chapter 5 explains learner analysis,
which is a way of getting to know the people the instruction is for.

These analysis activities are essential elements of instructional design. They help the
instructional designer decide upon the goals and objectives of the instructional event and
help him/her select and organize the best possible activities for instruction.
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Chapter 3

Needs Analysis

Source: iStock 27512081.

“Why is it that our teacher candidates’ passing rate for the Teacher Performance Assessment is
lower than the state average? Why are 25% not passing?” Hannah asked berself these questions
after reading the summary data provided by the State Department of Education. Although the
answers to these questions were not clear, one thing was: As department chair for elementary edu-
cation, Hannah knew she must address the problem. A teacher candidate who did not pass the
assessment was not eligible for a teaching credential.

At a nonprofit organization, Terrence has been told by his supervisor that the number of
complaints about the call center volunteers had significantly increased over the past three montbs.
Terrence was given the tasks of exploring why the sudden increase had occurred and what possible
solutions could be implemented to lower the number of complaints.

Both Hannah and Terrence should conduct a needs analysis to gather information that will allow
each to fully understand the problem they face. In doing so, each will be able to clearly identify the
particular needs that must be met in order to solve the problem each is up against.

Guiding Questions

e  What is a needs analysis?
e  Why is it important to conduct a needs analysis?
e What do experts in instructional design recommend about conducting a needs analysis?
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e What steps should an instructional designer follow to conduct a successful needs analysis?
e What is the final outcome of a needs analysis?
e  How can an instructional designer evaluate the effectiveness of a needs analysis?

Key Terms
goal analysis page 50
needs analysis page 44

( )
( )
needs assessment (page 49)
performance analysis  (page 47)

Chapter Overview

Instructional design is conducted for a purpose. That purpose is to help produce a desired
change. The change could be many things, such as an improvement in attitudes of employ-
ees toward a particular job task, an increase in knowledge of students taking a high school
history course, or an upgrade of the skill level of consumers using a new word processor.
Therefore, an early step—if not the first step—in the instructional design process is to
identify the change that is requested and the different variables surrounding this change.
These variables include identifying the desired change that needs to occur, who wants
the change, and in what environment this change should occur. This process constitutes
a needs analysis. The information gathered during a needs analysis will help the instruc-
tional designer to be clear about what instruction needs to be developed or if instruction
is even necessary to help bring about the desired change.

As with all phases of the instructional design process, there are various perspectives
for how a needs analysis might be approached and carried out. In this chapter, we will
explore a variety of perspectives held by instructional design experts regarding needs
analysis. Additionally, we will discuss how to conduct a thorough needs analysis to help
ensure that proper data are collected that will accurately inform how the instructional
designer should proceed through the instructional design process. Finally, a number of
different methods for evaluating whether the needs analysis conducted was successful
are described.

Needs Analysis: An Overview

As mentioned in the previous section, instructional design is carried out for a purpose: to
bring about a particular change. Typically, the change is a need to improve performance
of some kind. Attitudes, knowledge, and skills are all areas in which improvement might
be needed. Therefore, the need to improve performance can take on different forms, such
as increasing a student’s knowledge of a particular content area, increasing the productivity
of a factory worker, or increasing consumer ease in using a new product.

It is generally the job of an instructional designer to help determine exactly what the
change is that needs to occur. The instructional designer comes into an environment and
determines what needs to take place based on what is going on in the environment. On
other occasions, however, an instructional designer may be told upfront what change is
needed. Although this may be the case, the instructional designer is wise to confirm that
need by getting others’ perspectives on the situation. With either scenario, the instruc-
tional designer is being asked to solve a problem by identifying the problem and coming
up with a solution to help solve it.
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Instructional designers use a needs analysis process to get at the source of the prob-
lem. In order to do this, specific information is needed. This information is gathered by
the instructional designer through various means, such as interviews, observations, and
reviews of available artifacts. The information gathered is then used to inform how the
rest of the instructional design process will be carried out.

Professionals in Practice

The success of any ID project starts and ends with a person. In my case, it’s a person who
needs to understand how to implement a complex hardware and software solution for
protecting their public-facing web applications (think banks and credit cards, health care
providers, online merchants, etc.) from external threats. The primary ID questions first
invoke a goal statement: What is the goal of this training and how do we measure its suc-
cess! The second is a task analysis tied to the goal: What does someone need to be able
to do in order to successfully implement our solution?

From an ID perspective, we try to ensure that the instructional events impart a knowledge
of “why” a concept is introduced at a specific point of the instruction, and “why” completion
of certain tasks needs to occur before we move to the next concept or task. Knowing “why”
is more important that knowing “what” or “how.” It’s the classical differentiation between
training and education. Think about all of the online transactions you make every day—
checking email, paying bills, shopping—all of these transactions are based on your interactions
with a web application that was designed and engineered to allow you to complete specific
tasks. However, no web applications are created and operated in the same way. Consequently,
our product, a web application firewall, is not implemented in the same way for each applica-
tion that it ultimately protects. So, before beginning any content creation, we need to establish
what successful training outcomes are, and how to achieve those outcomes.

Erik Novak
Technical Training Director
F5 Networks

Needs Analysis Questions

A typical needs analysis attempts to provide information that will help answer the following
questions:

e  What is the change being requested (including who is being asked to change and what
is currently taking place)?

e  Who is requesting this change?
Where will this change need to take place?
Is instruction the most appropriate means for bringing about the desired change?

It is the job of the instructional designer to find answers to these questions in order to
help design, develop, and implement an elegant solution—one that is both efficient and
effective in providing the appropriate change.
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Professionals in Practice

When beginning a new project, the best place to start is to consult with the instructor
or SME. This is the time for you to get a basic understanding of the topic and find out if
this is a completely new instruction or if it is just a redesign/online translation. For most
of the projects that | work on, it is the latter, meaning that it is material that is already
being delivered face-to-face and is now going to be delivered online. In some ways this is
an advantage because you have a baseline by which you can measure successes and failures
against several course design elements. The most important items that | need to know
from the start are:

I Who is my audience?
2 What are the goals/learning objectives?
3 How can | get creative with my assessments?

Kara Andrew

Manager, Instructional Design
University Extended Education
California State University, Fullerton

Formal and Informal Needs Analysis

A needs analysis plays a critical role at the beginning of the instructional design process
because it helps an instructional designer identify the problem that needs to be solved. A
needs analysis provides information that allows an instructional designer to get to the core
of the problem. If little or nothing is known about the problem, then a full-scale needs
analysis is necessary. There are situations, however, where an instructional designer does
not carry out a full-scale needs analysis because he or she is brought into the instruc-
tional design process at a stage where the client has already clearly determined what the
problem is and has possibly even identified why it may be occurring. If this is the case,
the instructional designer does not need to conduct a formal needs analysis because infor-
mation that would be gained from doing so most likely currently exists and would be a
waste of resources. Faced with this scenario, the instructional designer would start with
understanding what information has been gathered. After finding this information, the
instructional designer would then determine what additional information is needed.

Professionals in Practice

The first element | like to analyze is the overall outcome. | want to clearly understand
what is the intended outcome of the ID project. Before | can truly analyze anything, | need
to know the desired end result. Understanding this leads me to considering the objective
or objectives of the instruction. As much as possible, | try to analyze the learners who will
be part of the instruction, as well, before | start designing the instruction and developing
instructional materials.

Jody Peerless
Academic Coach in Educational Technology
La Habra City School District
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Professionals in Practice

An instructional design project is just that, a project developing an instructional design
product. When | start an ID project | use standard (as defined by the Project Management
Institute PMBOK Guide) project management methodology. | hold a kickoff meeting with
the key stakeholders of the project to determine several things: what is the business
objective of the project (e.g., be more productive with a new piece of software, meet
compliance regulations, address a performance gap); determine that this objective can be
addressed through a learning intervention; if it can be addressed, for whom, when, where,
and how should it be addressed (size and demographics of the target audience, on-site or
remote, immediately or over time, online or classroom, etc.); and, last but not least, the
budget for the learning solution.

Ken Hubbell
Senior Manager, Learning Technology
Ingersoll Rand University, Ingersoll Rand plc

It is not clear to Hannah the approach she should take. Her instincts are telling her
that training is needed for the instructors in her department who are working with
the teacher candidates on the teaching performance assessments. However, what the
specific training needs may be are not clear. She needs to have a clearer understanding
of what is taking place in the core courses in the credential programs to lead to the
teacher candidates failing the assessment.

Terrence contemplates the problem his organization is having with call center vol-
unteers. He wonders whether instruction is necessary or whether it is a change in
policy that is needed. Terrence is not quite sure. Determining exactly what is taking
place with the volunteers will determine whether instruction or a change in policy
is needed.

Popular Approaches to Needs Analysis

There is a variety of approaches that an instructional designer can utilize for carrying out
a needs analysis. This section will discuss several of these approaches, which have been
developed by respected instructional design scholars. These approaches are worth exam-
ining as you begin to develop your own understanding of, and approach to, the needs
analysis process. As you read the different approaches, it is important to note that each
approach uses varying terminology to refer to the needs analysis process. Despite the vary-
ing terminology used, the outcome of the approaches still remains the same.

Robert F. Mager is an author of instructional design texts that have been popular for
decades. His approach to needs analysis is a good place to start. Mager (1988) describes
a process for determining “the proper course of action in those instances where people
aren’t doing what they should be doing” (p. 24). Mager calls this process performance
analysis. Performance analysis allows an instructional designer to determine what indi-
viduals are now doing and what they should be doing. If a difference exists, then it is the
job of the instructional designer to determine why the difference exists. Differences could
exist because an individual does not know how to do something; if so, then instruction is
necessary. If the individual already knows how to do something and is not doing it, then
another remedy other than instruction is needed.
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Mager (1988, pp. 25-26) recommends the following steps when conducting a perfor-
mance analysis (see Figure 3.1):

1 Describe the person or people whose performance is being questioned.

2 Describe as specifically as possible what it is they are doing that causes someone to say
there is a problem.

3 Describe specifically what it is they should be doing.

4 Determine the cost of the discrepancy by estimating what it is costing in such
things as aggravation, frustration, turnover, scrap, insurance rates, time lost,

Describe
performance
discrepancy

Skill
deficiency?

Performance
punishing?

Arrange
formal training

Remove
punishment

No Yes

Nonperformance
rewarding!
Arrange Arrange positive
practice > consequence
Arrange Performance No
feedback matters?
Arrange
consequence
Change .
job
Simpler Yes
P Obstacles?
way?
Arrange Remove
on-job training Select obstacles
best

solution

Has
potential?

Transfer or
terminate

Implement
solution(s)

Figure 3.1 Mager’s steps to conducting a performance analysis.

Source: Mager, Robert F. Making instruction work. © 1989. Adapted. Lake Publishing, Belmont, CA.
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11
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money lost, equipment damage, customers lost or good will damage, accidents,
and so on.

If the estimated cost of the discrepancy is small, stop. In other words, if it is only a prob-
lem because you say it is and it is not having any impact on the rest of the world, stop.
If the cost is great enough to warrant going on, determine whether the target people
know how to do what is expected of them. Answer the question, “Could they do it if
their very lives depended on it?”

If they could, then they already know how. Now determine why they are not doing
what they already know how to do. This is done by determining the consequences and
obstacles of performing;:

a What happens to the performers if they do it right?
b What happens to them if they do it wrong?
¢ What are the obstacles to performing as desired?

If they could not do it, answer these questions:

a Can the task be simplified to the point where they could do it?

b Did they ever know how to do it? (If so, they only need practice.)

¢ Is the skill used often? (If they do it often and still do not do it right, they need
feedback. If they do not do it often and they used to know how, they need a job aid,
such as a checklist or a piece of sheet music (job aids are described in Chapter 9.)

d Do they have the potential to learn to do it? (If not, they should be transferred or
terminated.)

The answer to these questions leads to the drafting of potential solutions. These solutions
must address the problems exposed during the analysis. For example, if it is discovered
that people are not performing because they do not have the authority to perform as
desired, then one part of the solution must propose a way to remove that obstacle.
Once potential remedies are drafted, determine how much it will cost to implement
each remedy.

Compare the cost of the solutions to the cost of the problem.

Select one or more solutions that are (a) less expensive than the problem itself and
(b) practical to apply.

Mager indicates that a performance analysis should generally only take a few minutes
to complete. However, in situations where more time is necessary, it is generally because
information needed to answer the questions must be located.

Morrison, Ross, and Kemp (2006) approach needs analysis in a more technical manner

through the use of method they call a needs assessment. They treat the process almost as
if it were a study. According to Morrison et al. (2006, p. 32), needs assessment serves four
functions:

2

3
4

It identifies the needs relevant to a particular job or task—that is, what problems are
affecting performance.

It identifies critical needs. Critical needs include those that have a significant financial
impact, affect safety, or disrupt the work or educational environment.

It sets priorities for selecting an intervention.

It provides baseline data to assess the effectiveness of the instruction.

When conducting a needs assessment, the following four phases are completed
(Morrison et al., pp. 36-39):
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1 Phase I: Planning. The planning phase begins by defining the audience and what type
of data need to be collected about the audience. Once these two elements have been
established, a decision needs to be made regarding what segment of the audience data
will be collected from. The final step in the planning phase is to establish how data
will be collected. Interviews, questionnaires, focus group meetings, and reviews of
artifacts (e.g., “paper trails”) are all data collection techniques that can be used. This
phase is complete when the data collection instruments (e.g., questionnaires) have
been designed.

2 Phase II: Collecting data. Consideration is given to the sample size and how the data
collection instruments will be distributed and collected. An appropriate representa-
tion of the audience must be selected. The ideal situation would be to include every
individual from the target audience. However, it is virtually impossible to collect
data from the entire audience because of the logistics and costs involved in doing so.
Therefore, a representative sample of the audience is used. (There are statistical prin-
ciples and formulas to help determine the optimal sample size; however, these topics
are beyond the scope of this book. You will get to enjoy exploring these topics—if you
have not done so already—in an advanced statistics course.)

3 Phase 1II: Analyzing the data. Morrison et al. (2006) indicate that the output of
the data analysis is an identification of needs (of which there are six different types:
normative, comparative, felt, expressed, anticipated, and critical incident) and a pri-
oritization of these needs. They state that needs can be prioritized in various ways,
such as the relative cost to value for a company, the number of people impacted, a
ranking scale, or the frequency that the need is identified. Morrison et al. suggest
using the Delphi Method to prioritize needs. The Delphi Method is a structured pro-
cess for collecting and analyzing knowledge gathered from a group of experts through
the use of a series of questionnaires intermixed with controlled opinion feedback.

4 Phase IV: Compiling a final report. Preparing a final report on the findings is the
concluding phase. Four sections should be included in a final report: (1) summary of
the purpose; (2) summary of the process, including how it was carried out and who
was involved; (3) summary of the results in both quantitative (e.g., charts, graphs) and
qualitative formats (e.g., a brief narrative) if appropriate; and (4) recommendation(s)
based on the data. The recommendation(s) given should be appropriate to the identi-
fied problem. As mentioned, the recommendation(s) may or may not be instruction.

In addition to the needs assessment method, Morrison et al. (2006) describe two other
needs analysis methods: goal analysis and performance assessment (which is similar to
Mager’s performance analysis). They write: “Goal analysis takes less time than a needs
assessment and its focus is typically much narrower. The goal analysis starts with a prob-
lem someone has identified, and then it focuses on a solution” (p. 43). This is the type
of situation that instructional designers are generally involved in (instructional goals and
goal analysis are covered in detail in Chapter 6).

A key element to keep in mind with goal analysis is that the instructional designer is not
being asked to identify the problem (as is the case with a needs assessment). The job of the
instructional designer is to focus primarily on determining an appropriate intervention.
Another key element is that instruction may not always be the appropriate interven-
tion needed for a problem that exists: “Problems that on the surface seem to require an
instructional intervention can often be solved with a change in policy, coaching, or the
environment” (Morrison et al., 2006, p. 31).

Before the instructional goal(s) can be developed, the need or problem that is to be
addressed must be identified through the use of needs assessment and analysis processes:
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After the problem is identified, the designer attempts to identify the causes of the
problem, and then identifies an array of solutions that could be implemented to solve
the problem. Seldom is instruction the single answer to the problem. Usually a combi-
nation of changes is required to solve the problem effectively.

(Morrison et al., 2006, p. 18)

Allison Rossett (1995) writes that instructional designers engage in needs analysis when
they are responding to a request for assistance. A needs assessment allows an instruc-
tional designer to gather information that will allow him or her to make “data-driven and
responsive recommendations” (p. 184) about how to solve a problem, which is typically
the need to improve some type of performance. She states that the needs assessment drives
the entire instructional design process by eventually shaping the decisions made about
design, development, implementation, and evaluation.

Rossett (1995) believes that when a needs analysis is conducted, it allows an instruc-
tional designer to gather information about the following factors:

e Optimal performance: What does an individual who is performing at an optimal level
know or do that allows him or her to perform at this level? Instructional designers
consult a variety of sources—such as experts, documentation, standards, practices,
texts, and tests—to answer this question.

o Actual performance: How is an individual currently performing? What is happen-
ing to cause a particular event to take place? Why is a change being requested? An
instructional designer can use employee performance records, observation, and inter-
views to help gather data to provide answers to these questions.

e  Feelings: Instructional designers want to know how individuals feel about the topic,
training about the topic, the topic as a priority, and their confidence surrounding
the topic.

e Cause(s): Rossett identifies four kinds of causes for why individuals may not be per-
forming as they should: (1) they lack the skill or knowledge; (2) the environment is
in the way; (3) there are no, few, or improper incentives; and (4) the employees are
unmotivated.

e Solutions: What solutions are possible?

Rossett (1995) outlines a five-step process for conducting a needs analysis:

1 Step One: Determine purposes based on initiators. There are three types of initiating
situations that may be taking place: performance problems, “new stuff,” and mandates.
The instructional designer must determine what type of situation initiated the problem.
The instructional designer must then determine what purpose(s) need to be addressed in
order to develop a solution for the existing problem. Figure 3.2 presents the relationship
between the three types of initiators and the needs assessment purposes.

2 Step Two: Identify sources. The next step is to identify who has the information that
is needed and where it is located. What constraints are there to gaining access to this
information? What individuals need to know that you are involved in developing a
solution to the existing problem?

3 Step Three: Select tools. Gathering various types of data requires different tools.
Careful planning needs to take place in order to select the proper tool that will allow
useful data to be effectively gathered. Interviews, observing employee performance,
examining records and outcomes, group meetings, and questionnaires are tools that
can be used.
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INITIATORS _— PURPOSE
Performance Problems - Optimals
Actuals
Causes
New Stuff - Optimals
Feelings
Mandates —— As performance problem

\or

As new stuff

Figure 3.2 The relationship between the three types of initiators and the needs assessment purposes.

Source: Rossett, Allison. “Needs assessment.” In G. Angline (Ed.), Instructional technology: Past, present, and future,
2nd edition (pp. 183—196). © 1995. Print and electronic permission from Libraries Unlimited, Englewood, CO.

4 Step Four: Conduct the needs assessment in stages. Once you have identified the pur-
pose (Step One), established the sources where data will be collected (Step Two), and
determined the tools that will be used to collect the data (Step Three), you are ready
to conduct the needs assessment. Most needs assessments are done in stages; that is,
data are collected and analyzed and then a determination is made as to whether addi-
tional information is needed. The need for additional information from the identified
sources may be gathered if it is determined that the data collected are not adequate.
Inadequate collection of data may be a result of improper sources or data collection
tools. If so, an instructional designer may need to revisit Steps Two and Three of this
process before conducting another stage of needs assessment.

5 Step Five: Use findings for decision making. The information gathered during the
needs assessment is used to develop a solution that is appropriate.

Smith and Ragan (2004) believe that instructional designers must learn to be “clever
investigators” who are capable of clearly analyzing the learning context. They state
that the analysis of the learning context includes two steps: (1) “the substantiation of
a need for instruction to help learners reach learning goals” and (2) “a description of
the learning environment in which the instruction will be used” (p. 31). They believe
that a needs assessment helps determine whether the need exists for new instruction to
be developed.

Smith and Ragan (2004, pp. 32-35) outline three needs assessment models: the
Discrepancy-Based Needs Assessment Model, the Problem-Finding, Problem-Solving
Model, and the Innovation Model. Instructional designers use the Discrepancy-Based
Needs Assessment Model when learning goals are already identified and instruction is being
offered that is related to these goals. Five phases are carried out when using this approach:

List the goals of the instructional system.

Determine how well the identified goals are already being achieved.

Determine the gaps between “what is” and “what should be.”

Prioritize gaps according to agreed-upon criteria.

Determine which gaps are instructional needs and which are most appropriate for
design and development of instruction.

N A WK =
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The Problem-Finding, Problem-Solving Model is used when “someone in management or
administration; some member of the constituency, such as parents, clients, or community
leaders; or some employees or students have identified that a problem exists in the orga-
nization’s achieving its mission” (p. 35). There are four steps to this model: (1) determine
whether there really is a problem; (2) determine whether the cause of the problem is
related to employees’ performance in training environments or to learners’ achievement in
educational environments; (3) determine whether the solution to the achievement/perfor-
mance problem is learning; and (4) determine whether instruction for these learning goals
is currently offered (pp. 35-36).

The Innovation Model is used to examine “changes or innovations in the educational
system or organization” to determine if adding new learning goals is necessary to account
for the changes or innovations. Four steps make up this model: (1) determine the nature of
the innovation or change; (2) determine the learning goals that accompany this innovation;
(3) if there is a choice, determine whether these goals are appropriate and high priority in the
learning system; and (4) begin learning environment analysis design activities (that is, start
the next phase of the instructional design process). With this model, it is extremely impor-
tant to include the stakeholders (e.g., teachers/trainers, managers/administrators) because
an outcome could be the addition of, or the change in, goals for the organization (p. 36).

Needs Analysis Procedure

Although the needs analysis approaches described in the previous section employ different
tactics, they each share a common outcome: to provide useful data that can be used by an
instructional designer to create the best possible solution that helps solve a problem that
exists, meets a given need, or brings about a desired change. To gather the appropriate
data, a thorough needs analysis must be conducted. A needs analysis is conducted by using
various data gathering tools to help answer fundamental questions.

Determining the Desired Change

The first step in a needs analysis is to determine what change is being requested. As men-
tioned early in this chapter, the desired change could be in behavior, skill, or attitude. You
will want to find out information that can help you answer the following questions:

e  What problem exists or what change is being requested?
e  Who is being asked to change?
e  Whatis currently taking place in this environment with this individual or individuals?

Typically, the client who hired you will be able to provide you with the necessary infor-
mation or access to the information needed to answer these questions. In most cases,
your client will specifically tell you what change is desired and the individuals who are
being asked to change. This information can be gathered through an interview process.
Additionally, through an interview, the client will be able to provide insights into what
is currently taking place in the environment where the individual or individuals are being
asked to change. However, it is good practice for an instructional designer to observe the
environment personally rather than solely relying on the client’s description. Your client
will have a biased opinion on what is taking place and therefore may not provide you with
a completely accurate picture of what is taking place.

It is important to note that not all instructional design projects are this straightforward.
On occasion, you may be asked to come in to an organization to observe what is taking
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place and determine the type of change that needs to take place. This type of activity is
often associated with the field of human performance technology (HPT). According to
the International Society for Performance Improvement (ISPI), HPT focuses on analyzing
outcomes to identify the causes for why a gap in desired levels of performance exists (ISPI,
2015). Once the causes are identified, an intervention is developed to bridge the perfor-
mance gap. The focus of HPT is on human performance—typically related to activities
that take place in industry and business settings.

The Request for the Desired Change

After developing a clear understanding of the existing problem or the change being
requested, it is important to understand who is asking for the change. This is an extremely
important element to understand because it will help you determine the type of interven-
tion that may need to take place, the emotional and political climate of the situation, and
the level of support that is present and that will most likely be needed for a change to take
place. To come to an understanding of these elements, you will need to answer the follow-
ing question: Who identified the problem or is requesting this change?

This information is generally easy to obtain. It is often the desire of the client who
hired you to have the change occur. It is important to keep in mind that there may be
additional stakeholders who might be interested in having the change. However, talking
to additional stakeholders to clarify how they feel about the problem or the change being
requested may be difficult.

Implementation Location of the Desired Change

Finding out where the desired change will take place is another important element to con-
sider. This will help you to better understand the context of where an intervention will be
needed. Where will the solution or change need to take place? Again, the client is the best
source of information to answer this question. In most cases, it will be extremely obvious
where the change will be needed (e.g., a school, the workplace). It can be very helpful to
visit the location where the change is to take place to help you gain a solid understanding
of the environment. However, this may not always be possible. If not, it is important to
do your research about the environment.

The Intervention

Once you have the appropriate data that allows you to understand the entire context—the
desired change, who is requesting the change, who is being asked to change, and where
the change needs to take place—it is time to determine if instruction is the most appropri-
ate intervention. You will need to answer the following question: Is instruction the most
appropriate means for solving the problem or bringing about the desired change?

The client will be relying on your expertise to determine this. There are no steadfast
rules on whether instruction is the most appropriate intervention because each instruc-
tional design context is different. However, instruction is most appropriate when a
change in skill or knowledge is desired. Based on the information you have gathered
through your needs analysis, you will need to determine an appropriate intervention. It
is important to keep in mind that you may want to offer more than one type of interven-
tion to your client. Allow your client to be part of the decision-making process, but, as
previously mentioned, know that your client will be relying on your expertise to make
the final decision.
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A properly conducted needs analysis contributes significantly to how successful the
entire instructional design process will be. A thorough identification of the problem that
needs to be addressed will lead to an effective and efficient solution being developed.

Evaluating the Success of a Needs Analysis

How do you know when you have successfully conducted a needs analysis? How do you
know that the data gathered accurately describe the problem or the change that needs
to take place (thus helping you to develop an appropriate solution)? One method used to
evaluate the success of a needs analysis is to determine if the solution developed and imple-
mented helped bring about the desired change. In other words, did performance improve?
Although extremely important, this summative evaluation activity poses serious problems
if it is the only method used to evaluate the success of a needs analysis. The most serious
problem is that it is conducted well after the needs analysis has been carried out and con-
sequently does not provide you with corrective feedback. It is an “all or nothing” method.
It helps to determine whether you have succeeded or you have failed. Therefore, it is good
practice to use formative evaluation activities throughout the needs analysis process in
addition to this summative activity.

An important formative evaluation activity to use is sustained communication between
you and the client during the entire needs analysis process. Data gathered should be peri-
odically shared with the client during this process. This formative evaluation activity helps
ensure that you are gathering accurate data by presenting the client with opportunities to
provide feedback. How often the communication should take place is based on the nature
of the project and the availability of the client. There is no typical answer; however, it is
good practice to communicate at least once a week with your client. It is important to real-
ize that it can be difficult to communicate with some clients on a consistent basis.

Another formative evaluation activity that can be conducted is to share data and inter-
pretations of the data with a member of the target audience the change is designed for (or
with someone who has had a similar experience, although this situation is not as ideal).
This can help determine if what you have found matches with what the individual per-
ceives is taking place. If the data and interpretations seem familiar and appropriate to this
individual, it suggests that the needs analysis was successful. This process is referred to as
a member check. A member check is a comparison method of evaluation that comes from
a qualitative research paradigm.

Hannah has decided to gather information about the problem at a faculty meeting.
She realizes that there are multiple issues that might be going on that could be con-
tributing to the low pass rate. Hannah uses an approach that is similar to Rossett’s
approach in which information is gathered on various levels about the problem. With
this approach, optimal performance, actual performance, feelings, and causes are
explored. Hannah will investigate these areas with the faculty in ber department in
hopes of clearly identifying the need that must be met in order to increase the pass rate
of the teacher candidates in her department. From this exploration, the department
can identify a solution that Hannab can belp the faculty carry out.

Terrence has decided to use Mager’s performance analysis process. This will allow
Terrence to determine if a difference exists between what the volunteers should be doing
and what they are doing when answering the phones and talking to clients. If Terrence
determines there is a difference, then he will be able to identify what needs to be done to
fix this problem. It might be that the volunteers are not familiar with what is expected of
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them; thus, training may be needed. The problem could also be that the volunteers know
how to do what they are supposed to be doing but are just not doing it; if this is the case,
then another solution other than instruction will be needed. As Terrence conducts the
performance analysis, he finds out that many of the volunteers have not been through
any training on how to handle certain problems they may encounter while talking on the
phone to a particular segment of clients the nonprofit serves. Thus, Terrence suggests to
his supervisor that training should be developed and provided to the call center volunteers.

Needs Analysis and the Instructional Design Process

A needs analysis is critical in helping the instructional designer determine what instruc-
tion needs to be developed or if instruction is even necessary to help bring about a desired
change. No matter what approach you take, completing a needs analysis should help you
answer the following questions:

What problem exists or what change is being requested?

Who is being asked to change?

What is currently taking place with the individual or individuals being asked to change?
Who identified the problem or is requesting this change?

Where will the solution or change need to take place?

Is instruction the most appropriate means for solving the problem or bringing about
the desired change?

e What is the solution to be developed and implemented?

Summary

Numerous needs analysis methods exist that can be used by instructional designers.
Popular approaches to needs analysis include those outlined by Dick, Carey, & Carey
(2009), Mager (1988), Morrison et al. (2006), Rossett (1995), and Smith and Ragan
(2004). Although these methods vary in how they are carried out, each shares the common
goal of providing an instructional designer with the appropriate data that help inform and
influence the design and development of an effective and efficient solution. This solution is
one that helps solve a problem or bring about some type of change—typically, an improve-
ment in performance. This improvement can be to knowledge, skills, and/or attitudes.

A needs analysis is conducted using various data gathering tools to help answer fundamental
questions. Evaluating the success of a needs analysis is accomplished by using a combination
of formative and summative evaluation techniques to determine if an instructional designer
created the best possible solution, which helped to solve a problem or meet a given need, or
brought about a desired change. A properly conducted needs analysis contributes significantly
to how successfully the entire instructional design process will be carried out.

Connecting Process to Practice Activities

1 You are the lead instructional designer recently hired for a large-scale project. Your
client has asked you to describe why a needs analysis is important to the success of the
project. What do you tell your client? Do not assume your client even knows what a
needs analysis is.

2 Several perspectives on needs analysis were discussed in the chapter. What key elements
for conducting a needs analysis do these perspectives have in common? How do these
perspectives differ?
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3 When examining the approaches taken by Hannah and Terrence, do you believe each
took the appropriate needs analysis approach? Explain why you believe the approach
each took is appropriate or what you might do differently if you were in their positions.

4 What do you believe are the most important data that Hannah must gather in order
to complete a successful needs analysis? Do you foresee any potential issues with
Hannah being able to gather the data she needs? Answer the same questions from
Terrence’s perspective.

5 Describe an instructional design scenario where you believe a formal needs analysis
would not need to be conducted.

6 Is it appropriate to conduct a needs analysis when preparing instruction in a K-12
setting? How might one go about conducting a needs analysis for instruction to be
delivered in a third-grade classroom?

7 Describe how the field of human performance technology approaches needs analyses.

8 You have been hired by a client to work on an instructional design project. The cli-
ent is a company that owns several nursing home facilities located throughout Texas.
Your client has indicated to you that incidents of complaints from those living at
the company’s nursing homes have steadily risen during the past six months. The
client wants the residents of their nursing homes to have comfortable living experi-
ences. Therefore, a solution that will help reduce the number of complaints is needed.
However, your client is not sure what needs to be done. It could be a variety of issues
that could be contributing to why the complaints have increased. Your task is to con-
duct a needs analysis to determine what type of solution(s) may be necessary. Describe
how you would conduct a needs analysis in this situation. Include the steps you would
take, the data you would gather, how you would analyze the information, and how
you would report the findings back to your client, which would include what you feel
needs to be done.

9 You and your grade-level team are planning for the upcoming school year. Your
administrator has told your team that she needs to see a yearlong outline of what will
be taught that includes how the Common Core State Standards in English Language
Arts for your grade level will be addressed. You and your team will use the outline as
a guide to create instruction. Describe how a needs analysis would help you and your
team develop the yearlong outline.

10 Consider a course you are currently taking or have recently completed. How would
you go about conducting a needs analysis for this course? What types of information
would you gather?
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Chapter 4

Task Analysis

Mg = e

Source: Shutterstock 124002778.

Jody is the head nurse in a hospital maternity ward at a large teaching hospital. She is in charge of
ensuring that the nurses she manages are following the most current procedures for patient care.
She provides ongoing training to her nurses to help them stay current. There have been several
recent incidents where nurses have not followed proper procedures for admitting new patients. Jody
explored the problem and determined that a group of new hires were responsible for the majority
of the occurrences. These nurses lack some knowledge and skill and thus need to be trained on the
proper procedures.

Ben teaches an advanced qualitative research course for doctoral students in a college of educa-
tion at a large university. A major goal of Ben’s course is for students to be able to determine which
qualitative approach to take when given various research scenarios. Ben is not bhappy with the
amount of depth in which his students are able to defend the choices. He wonders if the instruction
he has provided bhis students is missing key information.

Both Jody and Ben have identified a problem that needs to be solved. Although the problems are
different, each problem stems from a lack of skill and knowledge on the part of those Jody and Ben
teach. A task analysis needs to be completed by both to determine the instructional content that will
help the students most.
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Guiding Questions

e  What is task analysis?

e  What important information is gathered as a result of conducting a task analysis?

e What do experts in instructional design recommend about conducting a task analysis?
e  What is the final outcome of a task analysis?

e How can an instructional designer evaluate the effectiveness of a task analysis?

Key Terms

content analysis page 60

learning task analysis page 60

subject matter expert (SME)

( )
( )
subject matter analysis (page 60)
( )
task analysis ( )

Chapter Overview

After a needs analysis has been conducted to determine if instruction should occur, who is
requesting the instruction, and in what environment this instruction needs to take place, it
is common practice to conduct a task analysis. Task analysis is a critical component in the
instructional design process because it provides important information about the content
and/or tasks that will form the basis for the instruction being developed. According to
many instructional design experts (Jonassen, Hannum, & Tessmer, 1989; Morrison, Ross,
& Kemp, 2006; Richey & Klein, 2014), task analysis is often considered to be the most
important part of the instructional design process.

This chapter describes various methods for gathering information about the content and/
or activities that need to be included in the instruction. Various task analysis approaches
taken by instructional design experts will be introduced and explained. This chapter also
suggests how an instructional designer can evaluate the effectiveness of a task analysis.

What Is Task Analysis?

Careful consideration must be taken to ensure that there is a clear understanding of what
learners are to know or are able to accomplish by participating in instruction. Coming to
this understanding requires the identification of the type of content that will make up the
instruction and in what sequence this content should be provided. The systematic process
used by instructional designers to accomplish this is typically called task analysis. It is impor-
tant to note that you may find that instructional designers refer to task analysis as a content
analysis, subject matter analysis, or learning task analysis. Despite their different names,
each refers to the task analysis process, and the goal remains the same: to gather informa-
tion about the content and/or tasks that need to be part of the instruction being developed.

Morrison et al. (2006, p. 78) write that a task analysis solves three problems for an
instructional designer:

1 It defines the content required to solve the performance problem or alleviate a perfor-
mance need. This step is crucial because most designers work with unfamiliar content.

2 Because the process forces the subject matter expert (SME) to work through each
individual step, subtle steps are more easily identified.

3 During this process, the designer has the opportunity to view the content from the
learner’s perspective. Using this perspective, the designer can often gain insight into
appropriate teaching strategies.
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Jonassen, Tessmer, and Hannum (1999, p. 3) provide a slightly expanded view of what
instructional designers are trying to determine when a task analysis is carried out. They
write that a task analysis helps determine:

1 the goals and objectives of learning;

2 the operational components of jobs, skills, learning goals, or objectives—that is, it
describes what task performers do, how they perform a task or apply a skill, and how
they think before, during, and after learning;

3 what knowledge states (declarative, structural, and procedural knowledge) characterize
a job or task;

4 which tasks, skills, or goals should be taught—that is, how to select learning outcomes
that are appropriate for instructional development;

5 which tasks are most important—which have priority for a commitment of training

resources;

the sequence in which tasks are performed and should be learned and taught;

7 how to select or design instructional activities, strategies, and techniques to foster
learning;

8 how to select appropriate media and learning environments;

9 how to construct performance assessments and evaluation.

N

Gagne, Wager, Golas, and Keller (2004) state that task analysis includes a number of vari-
ous procedures that are conducted by an instructional designer to obtain information that
is needed to plan instruction. Two such approaches are information-processing analysis
and learning task analysis. These types of analyses focus on lesson or course target objec-
tives (Gagne et al., 2004).

Jody knows that she needs to conduct a task analysis to determine the various ele-
ments of the procedures her nurses need to complete. She must determine if the current
training is leaving out certain steps or if the new bires are simply not retaining what
they are being taught.

Ben bhas determined that he needs to break down the process of choosing and defend-
ing a qualitative research approach. This will belp him determine if be is leaving out
important information for bis students. He needs to look at the content and the skills
that experts use in choosing a qualitative research approach.

Popular Approaches to Task Analysis

Numerous approaches to task analysis exist that have been developed by instructional
design scholars and practitioners. The approaches vary based on the context surround-
ing the instruction that needs to be developed. Most approaches have similar elements,
although their procedures may be slightly different. They all share the same goal: deter-
mining the type of content and/or skills that need to be included in the instruction. The
various approaches to task analysis are important to understand as you develop your own
knowledge of how this process is accomplished.

According to Jonassen et al. (1999), task analysis is a “process of analyzing and articu-
lating the kind of learning that you expect the learners to know how to perform” (p. 3).
They assert that the task analysis process consists of five discrete functions: (1) inventorying
tasks; (2) describing tasks; (3) selecting tasks; (4) sequencing tasks and task components;
and (5) analyzing tasks and content level. These functions consist of the following activities:
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e [Inventorying tasks: identifying tasks that need to be developed for instruction.

e Describing tasks: the process of elaborating the tasks identified in the inventory.

e Selecting tasks: prioritizing tasks and choosing those that are more feasible and appro-
priate if there is a large quantity of tasks.

e Sequencing tasks and task components: defining the sequence in which instruction
should occur in order to successfully facilitate learning.

o Analyzing tasks and content level: describing the type of cognitive behavior, physical
performance, or affective response required by the tasks.

Morrison et al. (2006) state that the content required for instruction is influenced by the
goals derived during a needs analysis and the information gathered during the learner
analysis. The needs analysis provides instructional designers with a focus and the overall
breadth of the instruction that needs to be developed. The learner analysis provides an
understanding of the learner’s knowledge and background related to the content. The
combination of the needs and learner analyses provides a starting point for the instruc-
tional designer to determine the scope and sequence of the content to be included in
instruction. The result of a task analysis is used to provide input for developing instruc-
tional objectives.

Three different techniques for analyzing content and tasks are provided by Morrison
et al. (2006): topic analysis, procedural analysis, and the critical incident method.
Topic analysis is designed to help analyze cognitive or declarative knowledge. A topic
analysis provides two types of information: (1) the content that will make up the
instruction and (2) the structure of the content components. The content components
can be facts, concepts, principles and rules, procedures, interpersonal skills, or atti-
tudes. Conducting a topic analysis is much like creating an outline where you start with
the major topic and work your way down to subordinate information that is associated
with the major topic.

Procedural analysis is utilized to analyze tasks by identifying the steps that are
required to complete them. In conducting a procedural analysis, the instructional
designer typically walks through the steps with an SME. This is preferably done in the
environment (or as close as possible to the actual environment) where the task will be
performed. The result of a procedural analysis is typically a flowchart that identifies
the different substeps that need to take place in order for the learner to accomplish
the task.

The major element of a critical incident method is an interview. The interview allows
the instructional designer to gather important information about the conditions in which
an individual successfully and unsuccessfully accomplished a task. This method was devel-
oped during World War II by John Flanagan (1954) to help determine why military pilots
were not learning how to fly correctly. Pilots were interviewed to determine the conditions
that were present when successful and unsuccessful missions were performed. The pilots
were asked three types of questions:

1  What were the conditions before, during, and after the incident?

Where did the incident occur?

When did it occur?

Who was involved?

What equipment was used, and what was its condition?

o0 oo
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2 What did you do?

a  What did you do physically (e.g., grabbed the rudder)?
b  What did you say and to whom?
¢ What were you thinking?

3 How did this incident help you reach or prevent you from reaching your goal?
(Flanagan, 1954, cited in Morrison et al., 2006, pp. 91-92)

The interview process in the critical incident method allows the instructional designer to
identify knowledge and skills that an individual (the SME) uses to accomplish a task. The
information identified during the interview can be combined with a topic and/or proce-
dural analysis in order to gather additional information about the content or tasks that are
to be part of the instruction (Morrison et al., 2006).

Dick, Carey, and Carey (2011) write that the process of identifying the skills and
knowledge that should be included in instruction is a complex process. They call this
process instructional analysis. “Instructional analysis is a set of procedures that, when
applied to an instructional goal, results in the identification of the relevant steps for
performing a goal and the subordinate skills required for a student to achieve the goal”
(p. 38). They separate this process into two parts. The first part involves the instructional
designer determining the major components of the instructional goal through the use of
goal analysis. The second part involves how each step of the instructional goal can be
further analyzed to identify subordinate skills learners must have in order to meet the
instructional goal.

The instructional analysis process can begin once the instructional goal has been
identified. Dick et al. (2011) write that the instructional designer should start the
instructional analysis process by asking, “What exactly would learners be doing if they
were demonstrating that they already could perform the goal?” (p. 37). This question keeps
the focus on what learners should be able to accomplish by participating in instruction
rather than just on the content of the instruction. This focus is called a goal analysis pro-
cedure. The result of a goal analysis includes two items: (1) the classification of the kind
of learning that will occur and (2) a visual representation (e.g., a flowchart) that displays
the specific steps (and substeps) a learner should take when performing an instructional
goal. There is a variety of goal analysis procedures an instructional designer can use.

The second part of the instructional analysis process is referred to as the subordi-
nate skills analysis. The purpose of this analysis is to identify the appropriate set of
subordinate skills that a learner will need in order to perform a specific step that helps
the learner meet an instructional goal. Several techniques for conducting a subordi-
nate skills analysis have been identified by Dick et al. (2011); the hierarchical approach
and cluster analysis are two examples. A particular technique is selected for use by an
instructional designer based on the type of knowledge that is needed in order to meet
the instructional goal.

Smith and Ragan refer to task analysis as “analysis of the learning task.” They state:

The process of task analysis transforms goal statements into a form that can be used

to guide subsequent design. Designers expend a great deal of effort in obtaining as

clear a description and as thorough an analysis as possible of the learning task.
(2004, p. 63)
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They list five steps that are performed during the learning task analysis:

Write a learning goal.

Determine the types of learning of the goal.

Conduct an information-processing analysis of the goal.

Conduct a prerequisite analysis and determine the type of learning of the
prerequisites.

5 Write learning objectives for the learning goal and each of the prerequisites.
(2004, p. 63)

AW -

The result of a learning task analysis is a listing of the goals that describe what learners
should know or be able to accomplish as a result of the instruction. Included in the list are
the prerequisite skills and knowledge learners will need to achieve these goals.

A key element of this approach is the information-processing analysis of the goal (step 3).
This allows the instructional designer to determine the content that is needed for the
instruction. Smith and Ragan (2004) state that when instructional designers conduct an
information-processing analysis, they are attempting to identify the mental and/or physi-
cal steps an individual needs to go through to complete the learning task. They state that
although the information-processing analysis is not the only approach to examining and dis-
secting the task, “it seems to be the easiest, most straightforward approach to take” (p. 69).

Professionals in Practice

We work closely with “new product introduction” engineers to ensure that the techni-
cal content on slides and in student lab guides is accurate. However, because access to
SMEs is sometimes limited, we are increasingly finding it necessary to become SMEs in
the subjects for which we develop content. Additionally, it is mandated that instructional
designers teach a public class for each course developed at least once per quarter in order
to experience the course flow and to develop a first-hand understanding of what works
and what does not work. The days of throwing a finished course over the fence to an
instructor and never touching it again are long gone.

Erik Novak
Technical Training Developer
F5 Networks

Task Analysis Procedures

The different approaches described in the previous section share the common goal of
gathering information about the content and/or tasks that will make up the instruc-
tion that needs to be developed. Each approach has its own specific set of techniques
that help to accomplish this goal. It is beyond the scope of this book to describe the
techniques of each approach in great detail; you will most likely be able to study these
approaches and their techniques in depth during more advanced instructional design
courses you will take, specifically one on task analysis (however, if you are too anxious
to wait until then, you can start with some of the recommended reading listed at the
end of this chapter).



Task Analysis 65

Professionals in Practice

When | was the director of distance education, | managed a team that worked with various
faculty members to develop online courses. The typical context that my team worked in
was one in which a faculty member had taught a course face-to-face numerous times and
for various reasons needed to transition the course into an online format. Because the
course had been previously taught, the content had been developed and approved by uni-
versity committees. Formal task analyses were typically not conducted. The instructional
designer working with the faculty member did, however, conduct a modified task analysis
by taking a look at the content with the faculty member in order to get a thorough under-
standing of the content involved in the course. The result was an outline of the content
and skills that students needed in order to be successful in the course.

Tim Green
Former director of distance education
California State University, Fullerton

Involving a Subject Matter Expert

An additional element that all the approaches emphasize is the need for a subject matter
expert (referred to as an SME; pronounced SMEE or S-M-E) to be part of the task analy-
sis process. The job of the SME is to help the instructional designer gather the necessary
information about the content and/or tasks that will be used to develop the instruction.
In some instances, the instructional designer may work as the SME because of his or her
expertise in the content. In most task analysis procedures, instructional designers work
with an SME. An SME is an individual who is an expert in the content area that will make
up the instruction being developed. SMEs play a critical role in the task analysis process
by providing insights into what makes up the content and how it should be sequenced.

Task Analysis Documents

With all task analysis procedures, the result is a document created by the instructional
designer that depicts the content and/or tasks. This document can take on several forms.
The two most common are outlines of the content or flowcharts that depict the different
tasks and subtasks that the learner will need to accomplish (see Figures 4.1 and 4.2).

Influencing Factors

The task analysis approach that an instructional designer will use depends on the context
that surrounds the instruction that needs to be developed. A major influencing factor in
the approach that is selected is the goal of the instruction. The goals of the instruction will
relate to the type of content and/or task that will make up the instruction. For example, if
the goal of instruction is for learners to know how to change a flat tire, the task analysis
approach that should be used will be one that is best-suited for analyzing procedural tasks.
An important thing to remember regarding task analysis is that no single approach works
for every situation. Successful instructional designers are able to select the appropriate
approach based on the context and the instruction that needs to be developed and then
modify the approach to meet their particular needs.



Teaching a Dog to Touch His Nose on the End of a Stick

This skill leads to many different tricks such as closing an open door.

Please keep in mind that this example is provided to illustrate a relatively simple task that most of us can
identify with. In providing this example, we are not intending to minimize the role of an instructional designer
to that of someone who solely creates training that deals with dogs. We recognize that the majority of
tasks that you will analyze will not be as simplistic and follow such a strictly behavioristic approach. As an
instructional designer, you will be involved in analyzing many complex behaviors, such as a doctor performing
a cardiac catheterization. We would have loved to provide an example of this procedure; however, we are
not experts in this field, and we did not want you to blame us if the procedure failed as a result of you
following our task analysis. We feel rather safe in knowing that if you follow our example below you might
actually come back to us thanking us for helping teach your dog a new trick.

I Obtain the Necessary Supplies

o o n o

Training clicker

Dog treats

Yard stick

Plastic lid from a yogurt container (or a similar size round and flat object)
Adhesive to attach lid to the end of the yard stick.

2 Getting Ready to Train Your Dog

a
b
c
d

Break treats into small pieces.

Place treats in your pocket or in a place they are easily accessible.

Get your clicker and place in your dominant hand.

Find a comfortable area where you and your dog will not be distracted.

3 Training Your Dog to Respond to the Clicker

an o &

Have your dog in front of you.

Click the clicker one time.

Immediately give your dog a treat.

Repeat this step several times until your dog recognizes that he will receive a treat each time he
hears the clicker.

i An attentive dog is an indication that the dog recognizes that a click will be followed by a treat.

Stop the activity for at least |5 minutes.
Repeat steps (a) through (c).

4 Training Your Dog to “Touch”

a

D0 0o o n o

After you feel your dog now recognizes that he will receive a treat each time he hears a click, a new
step can be added.

i Typically you will not attempt this step until at least one day has gone by.

Make sure you have plenty of small pieces of dog treats.

Have your clicker.

Have your dog in front of you.

Touch the palm of your hand to your dog’s nose and at the same time click the clicker and say “Touch.”
Immediately give your dog a treat.

Repeat this process several times.

Touch the palm of your hand to your dog’s nose and say “Touch” at the same time.

i Do not use the clicker.

Immediately give your dog a treat.
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i Repeat this process several times.
k Move back at least one foot from your dog.
I Hold out your hand to the side with your palm open.

i Your hand should be at the level of your dog’s height.
m  Say “Touch.”
i Your dog should move and touch his nose to your palm.

I Immediately give your dog a treat and praise.

2 If your dog does not touch his nose to your palm, you may need to move your hand closer
to his nose and attempt the process again or go back to step (e) if moving your palm closer
to his nose does not work.

ii Repeat steps (I) and (m) several times.

5 Training Your Dog to Touch a Round Lid on the End of a Yard Stick

Attach the round lid on the end of a yard stick.

Make sure you have plenty of small pieces of dog treats.
Have your clicker.

Have your dog in front of you.

Hold out the yard stick with the lid on the end of it.
Touch the lid to your dog’s nose and say “Touch” at the same time.
Immediately give your dog a treat.

Repeat this process several times.

Move back at least a foot from your dog.

Hold out the stick with the lid on the end.

Say “Touch.”

AT T TS0 0 oo o N

i Your dog should move and touch the lid with his nose.
i If your dog does not do this, you will need to repeat steps (e) through (h).

I Immediately give your dog a treat and praise.
m Repeat this process several times.
Move back several feet and hold out either your palm or the yard stick and give the command “Touch.”

=1

i Immediately give a treat and praise when the dog touches your palm or the stick.
i Eventually move the target higher and lower to challenge the dog.

Figure 4.1 Result of a task analysis: outline format.

Evaluating the Success of a Task Analysis

How do you know that you have conducted a successful task analysis? How do you know
that you correctly analyzed the content and/or tasks that will be part of the instruction
that needs to be developed? Probably one of the most effective methods for determining
the success of your task analysis during the design and development of instruction is to
ask a subject matter expert who was not part of the task analysis to look over what you
created and evaluate it for accuracy and thoroughness. This formative evaluation activity
will provide a valuable perspective that you can use to compare to the data you gathered
during your task analysis.

Another method to evaluate the effectiveness of your task analysis is to compare it to
the other available information that has been gathered during the instructional design
process, such as the needs analysis and learner analysis. Do the results of the task analysis
match what is known about the goal of the instruction being developed? Have you gathered
the necessary information about the content and/or tasks that will help learners meet
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Figure 4.2 A flowchart depicting the process of sending a message using a typical email system.

the instructional goal? Additionally, what is known about the learners? Have the correct
prerequisite content and/or skills that need to be included in instruction been correctly
identified? Taking a step back from the task analysis results and comparing them to other
information you have available will allow you to evaluate—to some degree—the initial
effectiveness of your task analysis.

Finally, an obvious summative evaluation activity that can be conducted once the
instruction has been implemented is to take a look at the success of the instruction. Were
the learners able to accomplish the instructional goal? If the learners were successful, more
than likely your task analysis was effectively conducted.

Task Analysis and the Instructional Design Process

A task analysis is vital in helping an instructional designer to identify the task or tasks that
guide the instruction being developed. A task analysis should help you answer the follow-
ing questions, regardless of the approach taken:

1  What is the task that individuals need to be able to accomplish or perform?
2 What are the key components of this task (that is, the skills and knowledge an individual
needs in order to successfully complete or perform the task)?
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3 What is the sequence in which a task is accomplished or performed and should be
learned and taught?
4 How can you determine whether an individual is able to complete the task?

Jody followed the procedural analysis approach. With this approach, she analyzed
the task of admitting new patients by identifying the various steps required to suc-
cessfully complete the task. In conducting the procedural analysis, Jody went through
the steps with a veteran nurse and a hospital admissions expert. Once they had the
steps listed, the group performed the process with an actual patient being admitted
on the maternity ward. This belped Jody identify if there were any missing steps. The
result of the procedural analysis was a flowchart that identified the different substeps
that needed to take place in order for a nurse to successfully admit a new patient. The
flowchart was compared to the information used in the current training. Jody deter-
mined that the current training left out important steps and that new training needed

to be developed.

Ben’s task analysis focused on the content he was teaching. He created an inventory
(a list) of the steps he taught his students to go through—along with the content asso-
ciated with the steps. Ben took this inventory and shared it with several colleagues
who are experts in qualitative research design to determine if he was leaving something
out. His colleagues agreed that the inventory was thorough and that Ben was includ-
ing the proper content and skills in his instruction. Ben was happy and puzzled with
the results—happy because his colleagues helped him determine he was not leaving
anything out, but puzzled because his students were not doing well. This led Ben to
suspect that the organization, presentation, and management of his instruction may
be causing the problem.

Summary

Task analysis is often considered to be the most critical component of instructional
design. For effective instruction to be developed, instructional designers need to be able
to determine the content and/or the tasks that will make up the instruction. A properly
conducted task analysis will help an instructional designer to accomplish this. Numerous
task analysis procedures exist that can be used by instructional designers depending on
the context that surrounds the instruction that needs to be developed. Popular approaches
to task analysis include those outlined by Dick et al. (2011), Jonassen et al. (1989, 1999),
Morrison et al. (2006), and Smith and Ragan (2004). Most task analysis procedures
include the use of a subject matter expert (SME), who assists the instructional designer
by providing guidance on the scope and sequence of the content and tasks that need to
be included in the instruction (which in most cases is based on the needs analysis and
learner analysis). The result of a task analysis is a scope and sequence of the content and/
or tasks that will make up the instruction. Typically, this will take the form of an outline
or a graphical representation, such as a flowchart. Evaluating the effectiveness of a task
analysis is often done during the design and development of the instruction by having an
SME not involved in the initial task analysis critique the results of the task analysis or
by comparing the results to other information gathered during instructional design (e.g.,
needs analysis or learner analysis). Once the results have been evaluated and modified (if
necessary), they are used to develop specific learning goals and objectives that learners
will be expected to meet during instruction.
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Connecting Process to Practice Activities

1 A variety of approaches to task analysis were outlined in the chapter. What key ele-
ments for conducting a task analysis do these approaches have in common? How do
these approaches differ?

2 Examine the approaches taken by Ben and Jody. Do you believe each took the appro-
priate task analysis approach? Explain why you believe the approach each took is
appropriate or what you might do differently if you were in their positions.

3 Consider Ben’s approach. Does his approach follow one that was discussed in the
chapter? Explain your answer.

4 Describe an instructional design scenario where you believe a task analysis would be

difficult to carry out?

Select a common activity that you regularly do. Conduct a task analysis on this activity.

6 You have been hired by a client to work on an instructional design project. The client
is an international phone company. The client has indicated that over 100 operators
need to be trained on how to provide customers who call a toll-free number with infor-
mation about the company’s different products and services. The operators need to be
trained on how to access this information through the company’s electronic knowledge
base and provide this information to the customers in a timely and accurate manner.

7 How might a high school teacher go about conducting a task analysis when preparing
instruction on the causes of World War II that will be delivered in his or her Advanced
Placement History class?

8 Think about a routine task that you do on a daily basis. Conduct a task analysis on
this task. Share the task analysis with a peer to determine if he or she can determine
what task you have analyzed.

9 You have been hired by the general manager of a manufacturing company to docu-
ment the process of creating a metal part that is used in outboard boat motors. The
metal part is created using a specialized machine that only two employees know how
to use. There is no documented process on how to use the machine to create this part.
The two employees are retiring soon, and they are reluctant to train new employees
on the use of the machine and how to create the part. The location where the parts
are manufactured is noisy. How would you go about conducting a task analysis to
document the process in order to develop training for new employees on how to use
the machine to create the part?

10 How would you go about a task analysis given the following scenario? Describe what
steps you would take in conducting the needs analysis. Bobby is a 7-year-old student
starting second grade. He has been diagnosed with autism. Bobby is integrated into a
general education classroom for the entire school day. He does receive support from a
special education teacher to address the goals and objectives outline on his Individualized
Education Plan (IEP). The special education teacher knows that Bobby struggles with
picking up the classroom routines. How would a task analysis conducted on the class-
room routines help Bobby? How would you go about conducting a task analysis on the
classroom routines? Describe what you would do in the task analysis.

“
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Chapter 5

Analyzing Learners

Source: Shutterstock 147465440.

“I don’t know how I'm going to make this work!” exclaimed Alice after receiving an assignment
to create a web-based course on dealing with harassment in the workplace. “Everyone in the
company—ifrom senior executives to new hires in the mailroom—is supposed to take this course.
How am I supposed to design something that is appropriate for everyone?”

Alice is aware of the company’s need for the instruction, and she knows the tasks necessary to
complete the instruction. What she is having trouble with is finding a way to design the instruction
that is appropriate for her audience—an audience that consists of a great many people, all of whom
have different levels of skill and experience.

Meanwhile, across town at Washington Middle School, David is developing lessons for the
upcoming school year’s Oceanography unit. David will have over 70 middle school students in his
classes, and although he knows they are all similar in age and educational background, David recog-
nizes that each is a unique individual. David asks himself, “How do I present lessons that everyone
will consider interesting and engaging?”

Alice and David both need to conduct a learner analysis, and each one needs to decide on the best
learner analysis approach for his or ber situation.

Guiding Questions

e  What does an instructional designer need to know about the learners for whom he or she is
creating instruction?
e  How does one determine the common attributes of a group of learners?
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e What common attributes among a group of learners are most important to determine for pur-
poses of designing instruction?

e  How does one organize the data collected about the learners into a format that is useful?

e  How can one determine if a learner analysis is accurate?

Key Terms

changing differences (page 80)
changing similarities (page 80)
diagnostic teaching (page 73)
entry competencies (page 80)
learner-centered environments ~ (page 73)
learner characteristics (page 74)
learning styles (page 76)
member check (page 83)
motivation (page 75)
stable differences (page 80)
stable similarities (page 80)
universal design for education (page 82)

Chapter Overview

A corollary activity to task analysis is learner analysis. Determining the learners’ approach
to the instruction—including prerequisite knowledge, skills, and attitude toward the
task—is an important part of effective design and development. This chapter describes
various methods of determining and articulating learner predispositions, knowledge, and
skills. Approaches taken by a variety of instructional design experts are presented
and explained. This chapter also offers suggestions for formatting the data gathered in
order to make them useful during the design and development of the instruction and
recommends methods of evaluating the effectiveness of a learner analysis.

Analyzing Learners

There is not much point to creating an instructional intervention that the intended audi-
ence cannot or will not use. Understanding the target audience of learners and determining
in advance what they can and will do is an essential element of any instructional plan.
In order to gain understanding of the target audience, one must conduct some form of
preliminary evaluation of that group. Learner analysis is considered a critically important
component of the instructional design process.

There was a time when the majority of educators perceived the learner as an “empty
vessel.” The learner was without knowledge, and teaching was considered the act of “fill-
ing up” students with facts, procedures, and concepts. This approach has long since fallen
into disfavor; most educators now perceive learners as individuals who come to each
instructional situation with a variety of background experiences that affect the new expe-
rience. To appropriately prepare instruction requires consideration of the learners’ prior
knowledge, abilities, points of view, and perceived needs.

Bransford, Brown, and Cocking (2000) describe the importance of “learner-centered
environments,” where careful attention is given to the skills, knowledge, beliefs, and atti-
tudes that learners bring to an instructional situation. This fits well with the concept
of “diagnostic teaching” (Bell, O’Brien, & Shiu, 1980), which approaches instructional
problems through the development of a thorough understanding of the conceptual and
cultural knowledge students bring with them to the educational environment.
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Just about everyone would agree that instructional design requires some understand-
ing of the learner, but actually gaining that understanding through a trustworthy, reliable
process can be a challenge. There is no single, correct method of learner analysis that
every instructional designer uses. However, the goal of every type of learner analysis is the
same: to understand and interpret learner characteristics in a way that helps in the design
of effective instruction.

Gagne, Wager, Golas, and Keller (2005) explain goals of learner analysis as a rational
approach to reducing the vast number of individual learner characteristics to a single set of
general characteristics that make instructional planning feasible through the identification
of common learner characteristics that have a direct impact on the instructional design
and the range of learners’ experiences and abilities that will affect the learning results. In
other words, a learner analysis identifies the critically important general traits of a group
as well as identifying the range of skills and talents within that group that are relevant to
the instructional situation.

Some aspects of learner analysis are easily quantifiable, and gathering these data is a
relatively simple matter. For example, it is not difficult to accurately determine physical
characteristics such as age or gender. However, cultural and psychological information
can be far more difficult to define accurately. Furthermore, the target audience itself—
that is, the group of learners participating in the instruction—may vary considerably; Ort
(2014) points out that in modern corporate settings, groups that range in age from their
twenties (“Millennials”) to their mid-sixties (“Baby Boomers”) are common, and we the
authors find this is also the case in higher education settings; Childress and Benson (2014)
observe that students in K-12 classrooms may be similar in age and educational back-
ground, but they may range widely in achievement and preparedness.

While it is important to carefully consider the cultural and psychological aspects of
the target audience, the numbers of variables involved in determining in advance pre-
cisely what will be “culturally appropriate” or “psychologically optimal” instruction are
beyond our current control. The most thorough learner analysis is still a matter of taking
a “best guess” at how the instruction should be designed to work efficiently and effectively
for the target audience.

There are a number of theoretical constructs and recommended practices that can help
an instructional designer conduct the best possible learner analysis. Approaching the task
by making use of these constructs and practices can significantly improve the chances of
determining what type of instruction will work for the target audience.

Human Needs

Before looking at the intended audience as a group of learners, it is a good idea to recognize
them as a group of human beings. Basic human wants and needs must be addressed before
any instructional intervention is attempted. While it is not the instructional designer’s role
to provide for each of these needs, it is in everyone’s best interest to be at least familiar with
how to gauge an individual or group’s instructional readiness at this most essential level.

One of the most popular theoretical constructions to address the issue of human needs
is Maslow’s Hierarchy of Needs (Maslow, 1968). Maslow’s theory assumes that, at any
given time, a person’s behavior is determined by his or her needs. The Hierarchy of Needs
is typically depicted as a pyramid that has at its base the general physiological comforts,
such as hunger and thirst. Once these bodily comforts are met, one may address the more
abstract needs of knowledge, aesthetics, and self-fulfillment. At its pinnacle, Maslow’s
Hierarchy (see Figure 5.1) places the ability to help others find self-fulfillment (transcendence)
(Orlich et al., 2013).
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Spiritual
Health
Transcendence,
Helping Others,
Self-Actualization,
Self-Fulfillment,
Realizing One’s Potential

Mental Health
Symmetry, Order, and Beauty
Knowing, Understanding, Exploring

Emotional Health
Approval and Recognition
Acceptance and Affiliation

Physical Health
Safety, Security,
Bodily Comfort

Figure 5.1 Maslow’s Hierarchy of Needs.

An example of addressing the needs of the learner according to Maslow’s Hierarchy
would be ensuring that learners are not particularly hungry when they participate in
instruction (in schools, this may be addressed through a free lunch or breakfast program;
in a corporate setting, this may be addressed by providing snacks or a meal as part of the
instructional event). Once it has been established that the intended audience’s needs are
met to a point where they are ready to receive instruction, the designer must determine
what content the learners are prepared for and how best to deliver that content to keep all
participants active and interested.

Captive Audience or Willing Volunteers?

For any instructional activity, participants can be divided into two categories: “captive
audiences” or “willing volunteers.” Captive audiences are those people who receive a
mandate to receive the instruction developed (for example, in the United States, children
are required to attend school; they are a captive audience). Willing volunteers partici-
pate in the instructional activity because they are motivated to do so without a mandate:
Taking courses for pleasure or pursuing an advanced degree are most often instructional
activities in which individuals choose to participate. It is important to distinguish between
captive audiences and willing volunteers because the two groups can behave very differ-
ently toward the instruction presented. One almost never hears an adult who has chosen
to take a course in painting at a local community college ask, “Why are we doing this?”,
while grade-school pupils in a state-mandated mathematics class ask that question quite
often. Determining and acknowledging the learners’ motivations and obligations to par-
ticipate in the developed instruction can greatly improve its effectiveness.

Motivation is a complicated subject that deserves continued study; here, we will discuss
only its basic elements. Motivation can be essentially divided into two classes: intrinsic and
extrinsic. If learners enjoy the instruction for its own sake and take pleasure in the activ-
ity, the motivation is said to be intrinsic. If learners participate in the instruction because
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they anticipate some reward beyond the instruction itself (for example, they are paid or
completing the instruction allows them to do something they truly enjoy), the motivation is
said to be extrinsic (Malone & Lepper, 1987). The question that must be answered while
conducting a learner analysis is, “What motivates the target audience to participate in this
instruction?” Determining what makes the students participate can help shape the presen-
tation of the instruction in a way that learners will find most acceptable and appealing.

Learning Styles

Learning styles have been a hot topic among educators. The basic premise is that all
individuals can approach learning challenges in a different way, but these approaches are
not necessarily idiosyncratic; they can be categorized into common “styles.” In his work
on educational innovation research, Arthur Ellis (2005) explains that most people who
advocate focusing on learning styles stress the idea that everyone receives and processes
information differently; therefore, teachers should try to know how each of their students
learns best. According to learning styles advocates, a problem arises if only one or a few
forms of presentation are used for instruction (for example, using only lecture) because
this favors those students with an auditory learning style. Equally capable students who
have differing learning styles may not be getting as much out of instruction that addresses
only one learning style.

Popular instruments of learning styles assessment include the Myers—Briggs Type
Indicator, the Learning Styles Inventory, the Sternberg—Wagner Self-Assessment Inventories,
and the Embedded Figures Test (Ellis, 2005).

At present, there is little evidence that designing instruction to meet the specific learning
styles of individuals increases academic achievement (Ellis, 2005). However, awareness
that learners comprehend information differently should remind anyone responsible for
designing instruction to provide a number of activities that stimulate learners’ thinking in
a variety of different ways.

Universal Design for Education

Universal design for education or universal design for learning is an outgrowth of the
universal design movements in architecture (Curry, 2003; Howard, 2003). Federal legisla-
tion, including the Architectural Barriers Act of 1968 and the Americans with Disabilities
Act of 1990, supports a universal design approach that makes all situations accessible to
the widest possible variety of learners. Taking into consideration that physical and intel-
lectual ability, cultural and ethnic background, and socioeconomic status can affect how
people perceive and process information, the universal design for education movement
seeks to create environments and instructional contexts that provide equal access to the
resources necessary for academic success (Curry, 2003):

When schools introduce universal design, student diversity becomes a powerful
component of the education environment. But implementing the universal design
framework goes beyond accommodating individual learners. Because it makes edu-
cation environments seamlessly and inherently functional for almost all students,
universal design minimizes the need for individual accommodations.

(Curry, 2003, pp. 56-57)

It is important to keep in mind that universal design for education is not only about
accommodating learners who are mentally or physically disabled, but is also about
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providing appropriate activities and challenges for gifted and talented students. Universal
design for education strives to provide appropriate instructional opportunities for all
learners in a way that goes beyond attaching “add-on” activities after the instructional
design is completed (Howard, 2003). Instructional designers must be aware of the needs
of diverse learners and plan activities that welcome meaningful participation by all mem-
bers of the target audience. Following the principles of universal design for education can
help make the planning process easier and the final product more efficient and effective
for all participants.

User-Centered Design

Specialists in human—computer interaction (HCI) often discuss the need for a user-centered
design approach. The essential premise of user-centered design is that learner (or user)
analysis should be an ongoing activity throughout the process of designing and devel-
oping software. Consideration for the characteristics of the end user must be a part of
the designer’s thinking from beginning to end, “gathering, analyzing and specifying user
personas, their tasks, their work environment, and usability and [user interface| require-
ments” (Seffah, 2003). An essential part of user-centered design is usability testing. Put
simply, usability testing is an analysis method whereby observers watch individuals or
groups use the product to complete a set of prescribed tasks. The problems the subjects
encounter in completing the tasks indicate where product revision needs to occur.

Baek, Cagiltay, Boling, and Frick (2008) point out that user-centered design can be
viewed as either product-oriented or process-oriented. With a product-oriented approach,
the designer may view his or her task as that of creating a specific, fixed product others
will use as is once it is released. With a process-oriented approach, the designer may view
his or her task “in the context of human learning, work, and communication” (Baek et al.,
2008, p. 660); the development of the product is then the result of a series of revisions
based on end-user feedback.

I remember watching a group of graduate students design an interactive kiosk display.
In the prototype, a little bell sound accompanied the “next” button that took one to
a new screen. During usability testing, it became obvious the bell sound was not help-
ful; the team observed that many of the end users assumed the bell indicated some
problem and they stopped using the software as soon as they heard the bell. Fixing
this problem made the final product far more “usable” and effective.

(Abbie Brown)

User-centered design is intended as a way of looking at the entire software development
process in terms of the end user instead of in terms of the programmer or the machine.
Keeping the end user in mind is the key to learner analysis. A user-centered design approach
is often useful for designing instruction in general and learner analysis in particular.
Among its many advantages, user-centered design helps avoid a common mistake: that
of “teaching as you were taught.” When faced with designing instruction for the first time,
people often develop and implement lessons based on their memory of how they were
taught (“I’'m going to give a lecture because that is how my teachers taught me”). There
are good intentions behind this approach, but the designer is assuming that his or her
own learning experience was the best one possible, and that the learners will appreciate
the approach just as he or she did. This is the opposite of a user-centered approach; it is
designer-centered. It is possible that the way the designer was taught is the best approach
for the situation, but that should only be determined by careful analysis, and “It worked
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for me” is not a careful analysis. User-centered design, and learner analysis in general,
causes the instructional designer to focus on the target population of learners and helps to
develop plans that work for that population.

Alice ponders how best to approach ber learner analysis. She does not have to
worry about her learners’ basic needs because the instruction is online and learners
will engage with it at their convenience. However, the group is radically disparate
in terms of age, education, and experience. Alice is determined to find a learner
analysis approach that will help her create instruction that everyone finds effective
and appealing.

David continues to consider how best to present instruction to his middle school
students. They are all similar in age and education, they all have to work together
during a specific class time, and they all need to feel safe and secure within the school
setting. However, David recognizes his students are also unique and different from
each other. Determining how these differences affect his instructional design is criti-
cally important to bhim.

Popular Approaches to Analyzing Learners

A number of respected instructional design scholars have addressed the issue of learner
analysis. The elements that are common to and unique among these approaches are worth
examining as you begin to develop your own learner analysis methodology.

Robert F. Mager is an author of instructional design texts that have been popular for
decades. His approach to learner analysis is a good place to start. Mager (1988) recom-
mends the following procedure:

1  Begin with the realization that a learner analysis is a working document that will not
be published or seen by anyone other than yourself and perhaps other members of
the instructional design team. It is not necessary to organize the content into specific
categories.

2 Write down everything you think you know about the target audience. If it seems
challenging to get started, begin with trigger questions, such as: Why are they taking
this course? Do they want to be in this course? What training and experience do they
have in relation to the subject matter?

3 Describe the range of characteristics whenever possible.

A few critically important things to do when conducting a learner analysis include: take
care to describe the learners as they are, not as you would like them to be; describe people,
not institutions or policies; describe the differences among the learners as well as the simi-
larities; remember that you are creating a working document that can be amended during
the development process (Mager, 1988).

Mager (1988, p. 60) recommends analyzing and articulating the following about the
target audience:

Age range.

Sex distribution.

Nature and range of educational background.
Reason(s) for attending the course.
Attitude(s) about course attendance.

L Wi~
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Biases, prejudices, and beliefs.

Typical hobbies and other spare time activities.

Interests in life other than hobbies.

Need-gratifiers (rewards that would work).

Physical characteristics.

Reading ability.

Terminology or topics to be avoided.

Organizational membership.

Specific prerequisite and entry-level skills already learned.

A common approach to the problem of learner analysis is to “ask the students themselves”
by generating and distributing a survey or questionnaire. However, Mager asserts that
questionnaires are not a useful source of information about the target audience:

Questionnaires are not a useful source of information about your students. Why izzat,
you may wonder? It’s because it takes a great deal of skill and time to prepare a
questionnaire that will elicit the type of information you may want. Items have to be
drafted, and they absolutely must be tested and then revised, and maybe tested again,
before one can have any assurance at all that the questionnaire will work. And people
with this specialized skill are rare. If they are skilled in questionnaire development,
they are not likely to be working in a training department.

(1988, p. 59)

Mager’s statement about questionnaires is open to debate. Powerful arguments can be
developed for and against the use of questionnaires. It is important for instructional
designers to consider the potential problems and benefits of this popular strategy.

Professionals in Practice

Our instruction falls into one of two broad categories: instructor-led training (delivered in
a classroom setting) and web-based training. Both types are still centered on the student.
For instructor-led training, high-level concepts are delivered verbally, and supported by
PowerPoint presentations and whiteboard presentation at the instructor’s discretion. We
introduce a concept, discuss it, perhaps demonstrate it, and then we go to a hands-on lab
as quickly as we can.

All of our students have a high degree of technical skill, don’t like being marketed to,

and get bored with PowerPoint-based lectures. Media content is still concept driven—
teaches concepts—not where to click in the graphical user interface, for example. Each
product release is followed by a corresponding training materials release. All training
materials are provided to instructors worldwide, and a series of video conferences is held
to ensure that the instructors have time to review new material and ask questions. We
also conduct “beta classes” with instructors and student volunteers, to gauge the effec-
tiveness of presentations and lab materials.

Erik Novak
Technical Training Developer
F5 Networks
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Smaldino, Lowther, and Russell (2012) take a different approach. They suggest that the
learner analysis should focus on three aspects of the target audience: general characteris-
tics, specific entry competencies, and learning styles:

o  General characteristics: Demographic information, such as the learners’ ages, physi-
cal abilities, or socioeconomic status; the learner’s cultural identification or shared
values; and the amount of previous experience with the content to be covered can
all help the designer make informed decisions about how to prepare and deliver the
instruction.

o Specific entry competencies: Prior knowledge that is necessary for learners to succeed
with the instruction is critically important to the success of any instructional design
project (for example, there is not much point to creating instruction on how to con-
duct research on the web if the target audience does not know how to use a mouse).

o Learning styles: The psychological predilections of individuals affect what they find to
be attractive and effective instruction. Gardner’s (1993) aspects of intelligence (verbal/
linguistic, logical/mathematical, visual/spatial, musical/rhythmic, bodily/kinesthetic,
interpersonal, intrapersonal, naturalist, and existentialist) and Gregorc’s “mind styles”
(Butler, 1986) (concrete sequential, concrete random, abstract sequential, and abstract
random) are examples of explanations of how people prefer to approach and deal with
problem solving and instruction. Knowledge of these preferences may help the designer
create instruction that is easily understood and accepted by the target audience.

Dick, Carey, and Carey (2011) list the following as useful information for instructional
designers about the target population:

Entry skills (similar to Smaldino et al.’s (2012) entry competencies).
Prior knowledge of topic area.

Attitudes toward content and potential delivery system.

Academic motivation.

Educational and ability levels.

General learning preferences.

Attitudes toward the training organization.

Group characteristics.

Two items from this list—attitudes toward content and potential delivery system and
attitudes toward the training organization—are important reminders to take into consid-
eration the impressions and prejudices that the learners may have about the instructional
content, the method of instruction, and the group providing the instruction. These impres-
sions can have a tremendous impact on the effectiveness of the instruction. Furthermore,
it is possible to improve the learners’ receptiveness to the instruction by recognizing and
addressing the learners’ pre-existing attitudes either by capitalizing on positive impres-
sions or addressing early on the concerns raised by negative impressions.

Smith and Ragan (2005) approach learner analysis by suggesting that the designer cat-
egorize learners by their stable/changing similarities and their stable/changing differences:

o Stable similarities: Learners are generally “configured” similarly (the eyes and ears are
located in the same location—as are legs and arms—and the vast majority of learners
convert oxygen to carbon dioxide through respiration). Perhaps more important to
an instructional designer is knowledge of the perceptual similarities among human
beings. For example, human beings can only see what is in their field of vision, and
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the eyes come with a mechanism for blocking out visual stimuli altogether (the eyelid);
however, human hearing is not something that needs to be directed (there is no “field
of hearing”; we hear everything around us whether or not we direct our attention
toward the noise), nor can humans block hearing (there is no “ear-lid”). As another
example, healthy human vision systems can read static text (this is called “scanning”),
and they can follow movement within their field of vision (this is called “tracking”),
but they cannot do both at the same time (although the vision system can switch
between these two tasks in microseconds, which coincidentally causes considerable
fatigue). The way human vision works is something anyone designing instructional
multimedia should take into consideration.

e Stable differences: Any group of learners can be divided into subgroups that are
inherently different from the larger group. These differences may be physical (such as
gender or age), psychological (including differing learning styles and levels of intel-
ligence), or psychosocial (Smith and Ragan (2005) describe these as personality traits
that affect one’s performance in a learning environment).

o Changing similarities: Certain types of human development have been studied exten-
sively, and the observations made by researchers indicate that processes such as physical,
intellectual, and language development are by and large the same for all people. For
example, children develop physical dexterity more slowly than they do intellectual and
language skills. Indeed, a typical 6-year-old can describe the activity of creating a toy
parachute and can discuss why the parachute slows the descent of the object to which
it is attached, but the child will probably not have the dexterity necessary to assemble
the parachute. An instructional designer can use knowledge of human development to
prepare lessons and activities that are most appropriate for the learner.

o Changing differences: Knowledge, values, skills, beliefs, and motivations change over
time, and they combine uniquely for each individual. These changing differences may
be the most difficult thing for an instructional designer to effectively prepare for.
Nonetheless, it is important to recognize that a number of changing differences come
into play when considering a group of learners.

Professionals in Practice

When | taught eighth-grade English, | would meet with the seventh-grade teachers each
summer to learn about the students who would be entering my class in the fall. It was
important to hear about individuals and the group as a whole in order to prepare course-
work and activities. However, | knew the vast physical and emotional changes that many of
the students would go through over the summer would alter both individuals themselves
as well as the group dynamic. | used the information the seventh-grade teachers provided
while keeping in mind that the students | would meet in the fall would be three months
older and would have summer experiences that might change their values and perceptions.

Abbie Brown
Former teacher at George Washington Middle School
Ridgewood, New Jersey

Morrison, Ross, and Kemp (2010) approach learner analysis in a manner similar to
Smaldino et al. (2012) by examining the learners’ general characteristics, entry competencies,
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and learning styles. Morrison et al. (2010) recommend special attention be paid to the
needs of culturally diverse learners as well as learners with disabilities. Designing with
diverse learners in mind has become a popular topic in recent years. An approach that is
gaining popularity is universal design for education, which plans for instruction by plan-
ning for the active participation of culturally and physically diverse learners.

Learner Analysis Procedures

All the approaches described previously have one thing in common: They stress the need
to gather information about the target audience in order to create instruction that is effec-
tive, efficient, and appealing for that specific group. All the approaches point out that
some types of data are more useful than others in determining appropriate instruction,
and recognize that even the most careful analysis is going to result in taking a “best
guess” at the learners’ skills and needs. Another element common to most learner analysis
approaches is the recognition that members of any group are going to range in ability and
interest. Keeping all this in mind, the instructional designer must create a useful working
document that describes the target audience. There are numerous possibilities for creating
such a document; two of these possibilities are:

1 achart of learner characteristics data;
2 a fictitious profile of the average member of the target audience.

Charting Learner Characteristics Data

This activity involves deciding what data to gather and creating a chart that illustrates the
range of the learners’ abilities (see Figure 5.2). Typically, instructional designers define the
range by describing the average learner, the challenged learner, and the gifted and talented
learner. An average learner can be defined as the typical participant—the person who
is most similar to the largest portion of the target audience. The challenged learner can
be defined as an individual who does not have all the entry competencies of the average
learner; the challenged learner may also have some differing physical abilities or learning
characteristics. The gifted and talented learner can be defined as an individual with excep-
tional skills or abilities in all or part of the instructional content; this person may have had
more training in the area or may excel naturally.

Creating a Fictitious Profile of the Typical Learner

Another method of compiling the data gathered about the target audience is to create a
fictitious profile of the “typical” member of the group. This requires a little creativity;

Data Type Challenged Learners Average Learners Gifted and Talented
Learners

Reading Ability

Maturity Level

Mechanical Dexterity

Figure 5.2 A learner ability chart. The abilities listed were chosen from those described in Mager’s
(1988) and Morrison, Ross, and Kemp’s (2010) approaches to learner analysis for purposes of
illustration. The actual abilities chosen for a specific chart depend on the goal and context for
the instruction.
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Example learner profile:

Shirley is 24 years old with a Bachelor’s degree in liberal arts from a local university. She is married and has a toddler
son, and she is concerned about spending too much time at work, away from her family. Shirley reads at a ninth-
grade level (above average nationally; average for college graduates). She is a competent computer user and types
about 60 words per minute. ..

Figure 5.3 Alearner profile. The profile describes similar characteristics to those listed on the learner ability
chart, but there are some embellishments added to give the example personal characteristics
that a designer can relate to on a very human level. Separate profiles can be created to describe
challenged or gifted and talented learners.

the learner has to be created from the data provided plus some fictional elements (such
as a name).

To fully develop a profile of the typical learner, consider what the learner might say
about him- or herself, what other people might say about him or her, and what perfor-
mance evidence is available about the target audience (e.g., grades in previous courses
or projects completed in other instructional settings). Researchers in the social sciences
sometimes refer to comparing the perceptions and reports of different sources about the
same subject as “triangulation.” Triangulation is a very good way to develop a complete
profile (see Figure 5.3).

Both charting and the creation of fictitious profiles have strengths and weaknesses.
On the one hand, the chart is a handy reference that provides information at a glance,
but charts tend to be a bit clinical and can lead to a less humanistic approach to design-
ing instruction. Also, charts tend to imply that the information is perfectly reliable even
though learner analysis is not an exact science.

On the other hand, profiles are far less clinical, creating a target human being to design
for. However, the information is less readily accessible than a chart, and the creative
embellishments may prove more distracting than productive. The job of the instructional
designer is to find the right balance between clinical data and creative interpretation that
works for the context of the assignment.

Evaluating the Success of a Learner Analysis

After conducting a learner analysis, how do you know that the results of the analysis are
accurate? How do you know that the data gathered have helped to create the best possible
instruction? The only sure way to know is to compare the learner analysis results with
information on the students who participate in the instruction and listen to what stu-
dents have to say about the instruction after they have completed it. This is an important
summative evaluation activity that will help in determining the best course of action for
subsequent learner analyses.

One way to evaluate the learner analysis during the design and development of the
instruction (part of a formative evaluation) is to conduct a member check. A mem-
ber check is a comparison method of evaluation; the interpretations drawn from the
data gathered are shared with a peer who has similar experiences with developing
instruction for a similar population. If the data and interpretations seem familiar and
appropriate to the person with similar experiences, it suggests that the learner analysis
was successful.

A member check can also be conducted with someone from the target audience. Asking
a member of the target audience if the profile developed seems appropriate (essentially
asking, “Is this you?”) can be very helpful in determining the success of the analysis.
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Alice comes to a decision regarding her learner analysis approach. She knows that
everyone in the company must complete the training, and the company employs
people who vary widely in age, work experience, and education. She also recognizes
that her learners are a “captive” audience (they are required to complete the harass-
ment training), and the vast majority will be motivated extrinsically (they must
complete the training to continue working for the company). Alice decides to take
a universal design for education approach: She will identify members of the com-
pany who represent the range of learners and conduct regular member checks, asking
the representatives to respond to draft versions of the instruction periodically as she
develops the instruction. Alice also decides to use Smaldino et al.’s (2012) suggestion
to focus on ber learners’ general characteristics—entry competencies and learning
styles to create instruction that can be used successfully by everyone in the company.

David has also come to a design decision. David knows bis learners are a homoge-
neous group in terms of age and education, but they will vary in terms of ability. David
recognizes that his learners are motivated both extrinsically and intrinsically (they are
interested in learning, but grades are also a motivating factor). David understands
that his learners are a “captive audience” because they are required to be in school,
but many of them may see themselves as “willing volunteers” because school is an
enjoyable and interesting activity. Because ability level is what varies most within his
target audience, David has decided to chart learner characteristics data to determine
how best to present lessons for average, challenged, and gifted and talented learners.

Learner Analysis and the Instructional Design Process

Conducting a learner analysis is a critically important part of the instructional design pro-
cess. Regardless of the approach you take, completing a learner analysis should help you
answer the following questions:

Who is the intended audience for the instruction?

What common traits do members of the learning group possess?

What are the differences among learners within the group?

What is the range of ability among the learners?

What is the motivation for participating in the instructional event?

Do the learners’ have non-instructional needs (e.g., rest, food, safety) that must be met
so that they may focus on the instructional activity?

What will make the instruction effective, efficient, and appealing for the target audi-
ence of learners?

How has the instructional designer or design team planned for the accommodation of
culturally and physically diverse learners?

What evaluation strategies will the instructional designer or design team use to deter-
mine the success of the learner analysis and how to refine future analyses for the
instructional event?

Summary

Careful consideration of the target audience helps to ensure that the instructional design
is effective and efficient for that audience. Learner analysis is a critically important com-
ponent of any instructional design project. Although many educators once considered
students to be “empty vessels” to fill with knowledge, the current perception is that stu-
dents come to each instructional episode with their own skills, knowledge, and attitudes.
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There is no single, correct method of learner analysis. Some learner data are easily quan-
tifiable (e.g., age); some data are difficult to quantify (e.g., cultural perspective). Even
the most thorough learner analysis is a matter of taking a “best guess” about the target
audience. It is not possible to know precisely how the learners will react to new instruc-
tion. However, a number of theoretical constructs exist to help the instructional designer
conduct an effective learner analysis. At the most basic level, the instructional designer
can determine in advance if the learners’ human needs are being met. The designer can
also determine whether the learners are choosing to participate in the instruction or if
they are under some obligation to do so. Popular approaches to learner analysis include
those outlined by Dick et al. (2011), Mager (1988), Morrison et al. (2010), Smaldino
et al. (2012), and Smith and Ragan (2005). Most experts agree that it is important to
consider the entire range of the target audience when conducting a learner analysis; the
high-achieving and the challenged learners must be considered as well as the “average”
learners. Two possible procedures for organizing learner analysis data are to create a
chart of the data or to use the data to create a fictitious learner profile. Determining the
accuracy and effectiveness of the learner analysis is an important evaluation activity in
its own right. Comparing data and conclusions drawn with other educators who work
with the same or similar populations is part of a formative evaluation. Gathering data
about student reactions to the instruction (and interpreting those data) is an important
summative evaluation activity.

Connecting Process to Practice Activities

1  After reading about Alice’s and David’s instructional design challenges, do you think
each of them made the right decision in how to approach a learner analysis for their
respective projects? Explain why you think their approaches are appropriate or what
you might do differently if you were in their positions.

2 Determine the entry competencies or skills necessary for learners receiving instruction
on how to attach a file to an email message.

3 Create a fictitious profile for a typical learner in a college freshman expository writing
course.

4 You are an instructional designer for a large corporation. How would you go about
conducting a learner analysis for a new course on maintaining good customer rela-
tions that every sales representative will be required to take?

5  You are the instructional designer for a university library and have been assigned
the task of creating computer-based instruction on how to find and retrieve journal
articles from an electronic database that will be delivered via the web. What learner
analysis processes will you use before you begin to design the instruction?

6  You have been asked to design instruction on the history of jazz music for a local
senior citizens’ center. What information about the learners would it be most helpful
to have before developing this instruction?

7  What general characteristics, entry competencies, and learning styles would you want
to know about your learners before designing instruction on the proper method for
taking a person’s blood pressure?

8  Use the charting learner characteristics data strategy to predict the range of abilities
for a group of 7- and 8-year-old elementary school students who require instruction
on measuring and estimating length in inches, feet, centimeters, and meters.

9 Try conducting a small learner analysis on your own family or a group of friends.
Assuming the entire group is going to learn how to prepare the pasta dish Fettuccini
Alfredo, what are the similarities and differences among the group that must be
accounted for in order to make the instruction effective, efficient, and appealing?
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Part |11

Creating Instruction

Planning, Designing, and Implementing
the Intervention

The needs, task, and learner analyses described in the previous section help you determine
what kind of instructional intervention is best for your learners. Now it is time to decide
how best to organize the events that make up that instructional intervention. Chapters 6, 7,
and 8 describe the principles, processes, and practices of setting instructional goals and
objectives, organizing instruction, and selecting appropriate instructional activities.

Chapter 6 explains how instructional designers create instructional goals and objectives,
which determine what students will actually do during the instruction. Chapter 7 introduces
the principles, processes, and practices of organizing instruction, which helps the designer
determine the scope and sequence of the activities that the learner will engage in. Chapter 8
describes the variety of learning environments and instructional activities that may be
incorporated into an instructional design.

These goals, objectives, sequences, and activities are the elements of the instructional
design to which learners will be directly exposed.
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Chapter 6

Instructional Goals and
Objectives

Source: Shutterstock 184659812.

Susan is preparing instruction for hospital employees. Everyone at the hospital must follow the
hand-washing procedure that hospital administration has identified as most effective. A need for
instruction has been identified, and Susan knows the learners well. “What [ need to do now,” thinks
Susan, “is determine exactly the goals and objectives for this instruction so we can determine the
right activities and assessments to ensure a bealthy and safe work environment.”

At a northern university, Brian has been given the task of developing instruction on how to
protect human subjects involved in research studies. The university president feels that the faculty
need more information about how study participants are to be treated and the processes involved
in getting the institution’s approval of the research procedures. Like Susan, Brian understands the
need for the instruction and is knowledgeable about the learners. Brian tells his instructional media
production team: “The instruction needs to begin with an explanation of its purpose. Faculty are
going to want to know why they are doing this and what they are expected to accomplish.”

Guiding Questions

e  What is an instructional goal?
e  What is an instructional objective?
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e  How do instructional goals and objectives differ?
e  How does one begin writing or identifying instructional goals?
e How does one create instructional objectives?

Key Terms

“ABCD” approach (page 92)
affective knowledge (page 96)
Bloom’s taxonomy (page 95)
cognitive, affective, and psychomotor domains  (page 92)
declarative knowledge (page 96)
enabling objective (page 92)
functional analysis system technique (FAST) (page 94)
Gagne’s hierarchy of intellectual skills (page 96)
performance objectives (page 92)
performance technology approach (page 92)
procedural knowledge (page 96)
subject matter expert (page 92)
subordinate skills analysis (page 92)
terminal objective (page 92)

Chapter Overview

Determining goals is an essential part of instructional design and development. Defining
specific instructional objectives is also more often than not a critically important con-
sideration. This chapter explains the differences between instructional goals and
instructional objectives and examines a variety of approaches used to define and develop
them. Approaches taken by a number of instructional design experts are presented and
explained. Common methods of describing learning outcomes are presented, as are meth-
ods of evaluating the success of setting goals and objective specifications.

Instructional Goals and Objectives

“My goal is simple. It is a complete understanding of the universe, why it is as it is
and why it exists at all.”
—Stephen Hawking, 1985

Stephen Hawking’s goal statement is amusingly all encompassing. Given his line of work,
however, it seems both appropriate and reasonable. Our field is a bit different from
Professor Hawking’s and, generally, we do not design instruction thinking in terms of
educating everyone, everywhere on everything. We most often create specific instructional
events that teach selected content to specific audiences. To do this, we have to determine
and declare the goals and objectives for the instruction we design.

There is no point to creating any form of instruction without first setting goals for that
instruction. The instructional intervention has to be designed to do something—to cause
some change in the learner’s knowledge, skill, or attitude. Otherwise, it is nothing more
than a toy, a collection of artifacts, or an aimless discussion or presentation.

The Difference Between Goals and Objectives

Instructional goals and instructional objectives are different from each other. An instructional
goal can be a general statement about the intention of the instruction. For example, “Students
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Goal Students will recognize and value the behaviors of a healthy lifestyle.

Objective | Students will describe the differences between complex and simple carbohydrates.

Objective | Students will predict the consequences of including too many simple carbohydrates in one’s diet.

Objective | Students will create an appropriate exercise plan for themselves based on their personal requirements.

Objective | Students will produce a personal daily schedule that includes sufficient time for rest and recreation.

Figure 6.1 An example of an instructional goal and subordinate objectives. Notice that all the objective
statements include active verbs (describe, predict, create, produce).

will become better writers” is an instructional goal. However, an instructional objective is
usually much more specific about how and to what degree the instruction will affect the
learners. Based on the goal “Students will become better writers,” one instructional objective
might be: “Upon completing the lesson, students will produce a traditional five-point essay
with a recognizable introductory paragraph that includes a thesis statement, three paragraphs
supporting the thesis statement, and a concluding paragraph that restates the thesis.”

An instructional goal can be used as an organizing topic for subordinate instructional
objectives. For example, the instructional goal, “Students will recognize and value the
behaviors of a healthy lifestyle,” might serve as the organizing topic for a number of spe-
cific instructional objectives (see Figure 6.1).

The example goal and objectives used in Figure 6.1 all have one thing in common: They
focus on what the learner will do upon completing the instruction. Keep in mind that this
approach to designing instruction is a key component of instructional systems design.
Other approaches to instructional design might not put as much emphasis on specific,
observable learner outcomes and thus may not require objectives written in this manner.

Some designers feel that important outcomes of the instruction are difficult to define
and measure (Morrison, Ross, Kalman, & Kemp, 2013); some would go as far as to say
generating goals and objectives through traditional systems methods is not a useful pur-
suit. This would be in keeping with a postmodern philosophy that suggests instruction
should not necessarily be designed on the premise of a positivist worldview. The learner
may deem the instruction successful because it accomplishes personal goals and objectives
that the designer cannot determine in advance. We would argue that, regardless of one’s
view, a design—Dby the very definition of the word—must have some goal defined at the
outset, and instructional design is not an exception.

The development of instructional goals and objectives depends on the type and purpose
of the instruction one is creating. Creating instructions on how to fly a fighter jet requires
specific objectives that have demonstrable outcomes. However, creating instruction about
the history of flight may not require objectives written according to a systems approach.

Susan considers how best to approach hand-washing instructions. The subject matter
experts have provided her with a set of specific steps a person must follow to effec-
tively wash one’s hands. When she writes the goals and objectives for the instruction,
Susan knows the objectives will have to describe how well the learners complete the
steps involved in the hand-washing procedure because she will need to be able to
point out specific actions taken by the learners that indicate they understand correct
bhand-washing methods.

Brian considers how best to explain the purpose of the instruction on treating human
subjects. Because the instruction is a presentation of the reasoning bebhind creating



92 Planning, Designing, and Implementing

safeguards for human subjects and the processes in place that protect people involved
in research studies, he realizes that the goal will be relatively easy to state, but there
will probably be few if any immediate and overt changes in the learners’ behaviors as
a result of this instruction.

Popular Approaches to Setting Goals and Objectives

The approach to developing learning objectives most often used by instructional design-
ers was created by Robert Mager. Mager’s approach is designed to generate performance
objectives and is inextricably connected to behavioristic instructional design applications.
Mager recommends using three components in writing learning objectives:

1 Action: Identify the action the learner will take when he or she has achieved the objective.
2 Condition: Describe the relevant conditions under which the learner will act.
3 Criterion: Specify how well the learner must perform the action.

According to Mager, a learning objective is “a description of a performance you want learn-
ers to be able to exhibit before you consider them competent” (1984, p. 3). Dick, Carey,
and Carey (2009) and Smaldino, Lowther, and Russell (2012) take similar approaches,
focusing on the actions, conditions, and criteria.

Dick et al. (2009) suggest that goals and objectives are determined through one of two
approaches. They are either prescribed by a subject matter expert (SME) or they are deter-
mined by a performance technology approach. SMEs may be called on to work with the
instructional designer to articulate the appropriate goals and objectives for an instructional
design project. Instead of having an SME prescribe goals and objectives, a performance tech-
nology approach derives them from the data gathered during a needs analysis. According
to Dick et al., once the goals are established, a subordinate skills analysis should be con-
ducted in order to determine the specific performance objectives for the instruction.

Heinich, Molenda, Russell, and Smaldino (2002) describe the “ABCDs” of well-stated
objectives. ABCD stands for Audience, Behavior, Conditions, and Degree:

Audience: Identify and describe the learners.
Behavior: Describe what is expected of the learner after receiving instruction.

o  Conditions: Describe the setting and circumstances in which the learners’ perfor-
mance will occur.

e Degree: Explain the standard for acceptable performance.

Smaldino et al. (2012) also classify learning as belonging to one of four domains: cogni-
tive, affective, motor skill (psychomotor), and interpersonal. It is the interpersonal domain
classification that is unusual about this scheme. Skills that are people-centered, such as
teamwork, administration, and salesmanship, are separated from the more traditional
cognitive, affective, and psychomotor domains and are given a place of their own.

Morrison, Ross, and Kemp (2007) discuss the idea of terminal and enabling objectives.
A terminal objective is the major objective for an instructional intervention. The terminal
objective explains the overall learning outcome. The enabling objectives are supporting
descriptions of observable behaviors or actions that indicate the terminal objective has
been achieved (see Figure 6.2).

Setting Goals

Goals describe the intention of the instruction. According to Mager, “A goal is a state-
ment describing a broad or abstract intent, state or condition” (1984, p. 33). In general,
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Topic | Magnetic attraction.

General Purpose | To acquire knowledge and understanding of the properties of magnetic materials.

Terminal Objective | To describe the general properties of magnetic materials.

Enabling Objective | To discriminate between magnetic and non-magnetic materials.

Figure 6.2 An example of terminal and enabling objectives.

goals cannot be directly perceived. For example, the statement “Students will appreciate
classical music” is a very reasonable instructional goal, but it does not have specific,
observable features. The students may be listening, but how does one determine if they
are appreciative?

Regardless of any lack of visible evidence, setting goals for instruction is a critically
important part of the instructional design process. It is often relatively easy to write goals
if one is starting with a “clean slate” situation—one in which no instructional interven-
tions have been attempted and no past practices have been established. However, one is
rarely offered a completely clean slate when designing instruction. Often, a number of
established instructional interventions are in place, and people may have lost sight of the
original goals for this instruction. Instructional designers almost always work within an
organizational structure with its own idiosyncratic demands. More than likely, tradition,
politics, and the predilections of decision makers will be critical factors in determining the
goals for any instructional design project (Dick et al., 2009).

Professionals in Practice

When | taught eighth-grade English, | traditionally ended the year by having my classes
read Shakespeare’s As you like it. The goal was to build students’ confidence with a difficult
text (we did this through activities that included “translating” passages into modern lan-
guage and acting out and illustrating scenes from the play). One year, | had a particularly
difficult group of students; | decided not to read As you like it with the group because | felt
the goal of building their confidence would not be met—I felt that trying to do something
this ambitious with this particular group might actually have the opposite effect.

When the students found out | was not planning to read Shakespeare with them in
the spring, they expressed deep disappointment. | learned from them that reading a
Shakespeare play in eighth grade was now considered a rite of passage by the students
who had me as a teacher before. Regardless of the fact that | did not feel this activity
was an appropriate way to address one of my goals for this particular group of students,
I wound up doing it anyway because the students would have felt “cheated” if | had not.
| realized that one goal for this activity was not something that | had created but that had
grown out of the student community.

Abbie Brown
Former teacher at George Washington Middle School
Ridgewood, New Jersey
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Maintain Health |« Maintain Hygiene Brush Teeth

Figure 6.3 A simple FAST chart.

In order to gain some sense of what the goals are for an instructional situation, one may
have to begin by working backward by using the established practices as a foundation for
articulating the larger goals. One method of determining instructional goals in this man-
ner is to apply the functional analysis system technique (FAST) to create a FAST chart
(Thornburg, 1998).

FAST charting was developed within the field of value engineering, where it is used to
decrease costs, increase profits, and improve quality (for more on this, visit the Society
of American Value Engineers website at www.value-eng.com or the SAVE International
website at www.value-eng.org).

Using a FAST chart to determine the goals for instruction, one generates verb/noun
pairs to describe the specific activities that apply directly to the outcome of the instruc-
tion (e.g., “write poem,” “fix sink”), increasing the abstraction of the verb/noun pairs
with each successive description of the activity (putting the verb/noun pairs on sticky
notes makes it particularly easy to rearrange things if and when the need arises). A simple
example can be seen in Figure 6.3.

In the example FAST chart in Figure 6.3, “Maintain Health” would be the goal derived
from the action of brushing one’s teeth. To some, this may be obvious, but to many, the
fact that children are taught to brush their teeth is so ingrained as a given activity that they
lose sight of the fact that the larger goal is maintaining a healthy body. The FAST chart
technique is particularly helpful when there is an established or expected set of instruc-
tional activities that are part of standard practice, where you as the instructional designer
are trying to determine why those activities are important.

Professionals in Practice

Based on the teaching mode, either classroom or WBT, the analysis phase involves read-
ing release notes, lab testing, and interviewing SMEs to ensure we understand the content
and can map it to a learning goal using objectives that are measurable, demonstrable, and
quantifiable.

Erik Novak
Technical Training Developer
F5 Networks

Translating Goals into Objectives

Just as a goal is the intention of the instruction, an objective is the intended outcome of
each instructional activity. The intended outcome can be described as what the learner
will be able to do upon completing the instruction. Determining the intended outcome
in advance is an important step in the design process if student success will ultimately
be measured against some standard or specific evaluation criteria. Clearly stated instruc-
tional objectives also make it easier for a design team to produce instruction that meets
with the approval of everyone involved. Smith and Ragan write:
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Objectives are valuable to all members of the learning system. They aid the designer
since they provide a focus of the instruction, guiding the designer in making decisions
about what content should be included, what strategy should be used, and how stu-
dents should be evaluated. The specification of clear objectives is especially critical
when a number of individuals—such as designers, content experts, graphic artists,
and programmers—are working together to produce instruction. In these situations,
learning objectives serve as a concrete focus of communication.

(2005, p. 97)

It is critically important to keep in mind that a well-stated instructional objective describes
an observable or measurable action performed by the learner. The objective should
describe what the learner might be observed doing that he or she could not do prior to the
instruction. A typical “rookie mistake” is to write an objective that is actually a descrip-
tion of the instructional activity. “Students will view a 30-minute videotape on the basics
of photography” is not a well-written instructional objective; a better objective would
be: “At the end of viewing a 30-minute videotape on the basics of photography, students
will demonstrate their ability to choose the correct f-stop setting for a variety of lighting
conditions.”

It would be difficult to discuss creating instructional objectives without making refer-
ence to Bloom’s taxonomy (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956). For 50
years, Bloom’s taxonomy has been used by educators as a common point of reference for
setting instructional objectives:

Perhaps the taxonomy’s greatest contribution has been in the development of a pro-
fessional language. Teachers and administrators who describe and analyze instruction
know that terms such as knowledge level and higher levels of learning will be under-
stood by educators everywhere.

(Orlich et al., 2013, p. 86)

Bloom’s taxonomy is divided into three domains: cognitive, affective, and psychomotor
(each of the domains is described in greater detail in Chapter 2). It is the cognitive domain
(Figure 6.4) that is most often used by educators—no doubt because cognition is most
often the focus of formal education.

The headings of Bloom’s taxonomy can be used to write performance objectives.
Objectives that begin with phrases such as “Students will know ...”; “Students will

Evaluating the value of material for a given purpose.
Synthesizing something new from given material.

Analyzing material by breaking it down into its component parts to
understand its organizational structure.

Applying learned material in new and concrete contexts.
Comprehending new material.

Knowing previously learned material.

Figure 6.4 Bloom’s taxonomy of educational objectives: cognitive domain.
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Problem Solving | Students are asked to determine if the platypus is a mammal or a bird.

Rule or Principle | The defined concepts are restated into general rules about how to decide if an
animal is a mammal or a bird.

Defined Concept | Students use their observations of mammals and birds to determine the differences
between mammals and birds.

Discrimination | Students look at various mammals and birds.

Figure 6.5 Gagne’s hierarchy of intellectual skills. One starts at the bottom (Discrimination) and works up
to Problem Solving.

apply . ..”; or “Students will evaluate . . .” are reasonably well understood by educators
because the taxonomy’s description of the active verbs in these phrases creates a common
understanding among those who are familiar with the taxonomy. The levels of the three
domains are very good places to start when writing objectives. The headings for the levels
of the cognitive and affective domains (words such as organize, value, respond, characterize,
apply, know, evaluate, and analyze) are well understood by most educators and make
excellent verbs in written objectives.

Another theoretical construct that is popular among instructional designers and useful
for determining instructional objectives is Gagne’s hierarchy of intellectual skills (Gagne,
1985; Zook, 2001). Gagne takes an approach to the domains of instruction similar to
that of Bloom’s taxonomy, but there are important differences. Gagne divides what can
be learned into three categories: declarative knowledge (verbal information), procedural
knowledge (motor skills, intellectual skills, and cognitive strategies), and affective knowl-
edge (attitudes). Gagne states that there are five possible types of learning outcome:
intellectual skill, cognitive strategy, verbal information, motor skill, and attitude. Gagne’s
hierarchy of intellectual skills (the skills most often addressed through instruction) states
that there is a progression that can be followed to bring a student to the point of being able
to solve problems on his or her own. The four steps in this progression are discrimination,
defined concept, rule or principle, and problem solving (see Figure 6.5).

Traditionally in instructional design, a goal is a general statement of the educator’s
intentions, and an objective is a specific instance of the goal in action. If the goal is
“Students will develop social skills,” specific objectives may include: “Students will say
‘please’ and ‘thank you’ at the appropriate times” or “Students will hold the door for each
other as they enter and exit the building.”

Articulating instructional goals is important; they are the written embodiment of
the intention behind the instructional intervention. Using instructional goals to create
instructional objectives can be equally important, particularly if the effectiveness of the
instruction and the achievement of the learners will be tested by measuring them against a
set of standards or a list of specific evaluation criteria. Well-stated objectives help every-
one involved in creating and supporting the instructional event by providing focus for the
instructional activities.

Professionals in Practice

| personally do not like setting strict instructional goals and objectives. Since each learner
is different from others, we cannot make something that is “one size fits all.” As Prensky
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(2001) stated, such an approach was the old paradigm. Since learning is an active process,
it shows an adaptive nature. For me, setting strict objectives does not seem realistic.
Instead, | like to define more general goals and objectives. Moreover, strict goals and
objectives put learners in a passive mode. While talking about the instructional system-
building process, Prensky (2001) stated, “The words ‘objective,’ ‘learn,” and ‘know how to’
were banned, replaced with imperative action verbs like ‘build,’ ‘get through,” ‘repair,’ and
(p- 14). | can’t be that radical, but | like this approach. Moreover, while defining
them, the focus must not be put only on individuals—organizational structure and culture
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must also be considered. This is necessary because individuals live in this social setting, so
the issues about individuals should not be isolated from their environments.

Based on my experience, | can say that the results of learner, task, and needs analyses
almost always give the general goals and objectives of the instruction.

Kursat Cagiltay
Professor at Turkey’s Middle East Technical University in Ankara
Department of Computer Education and Instructional Technology

Evaluating the Success of Setting Goals and Objectives

The specified instructional goals and objectives should be supported by the data gathered
during learner and task analysis. The question to answer about the goals and objectives
is, “Do these goals and objectives direct us to create instruction that supports the identi-
fied population of learners in gaining skill with the tasks that have been identified?” In
traditional instructional design, it is important to take some time to consider whether
the goals and objectives developed have truly grown out of the learner and task analyses.

Another approach to evaluating the success of the specified goals and objectives is to
compare them against each other. As the project takes shape, the designer continues to
ask him- or herself if the objectives support the goals to determine whether the objectives
are appropriate. At the same time, the designer asks him- or herself whether the goals
realistically reflect the objectives to determine whether the instructional goals are appro-
priately articulated.

After careful consideration, Susan uses the FAST approach to belp articulate her
instructional goal, which is, “Hospital employees will help maintain a healthy envi-
ronment for patients and staff by keeping their hands clean.” Susan takes the ABCD
approach to writing a performance objective for the instruction: “After viewing a
demonstration on the correct method for washing one’s hands, hospital employees
will perform the procedure correctly by washing for at least 20 seconds and using a
separate paper towel to turn off the water faucet.”

Brian decides his instruction on treating people humanely when conducting research
does not have specific performance objectives. His goal statement is, “University fac-
ulty will increase their understanding of the need for institutional approval of research
that includes people as part of the study.” His instructional objectives include: “After
completing the instruction, faculty will seek institutional approval for using human
subjects as part of their research” and “After completing the instruction, faculty will
know the reasons why institutions require approval for studies that include human
subjects.”



98 Planning, Designing, and Implementing

Goals and Objectives and the Instructional Design Process

Setting goals and objectives is a critically important part of the instructional design
process. No matter which approach you take, setting goals and objectives should help you
answer the following questions:

e  What is the overall purpose of the instructional activity?
Is the intention of the instruction accurately reflected in the goals and objectives?
Have the traditions, politics, and predilections of the organization been accounted
for when developing the instructional goals? Do the goals and objectives match the
instructional intent regardless of the organization’s influence?

e Are there any specific, observable behaviors the learners should exhibit after they
have completed the instruction?

e  What evaluation strategies will be used to determine if the instructional goals and
objectives are appropriate?

Summary

Goals and objectives define the intention of the instruction. An instructional goal is a gen-
eral statement about the ultimate intention of the instruction. An instructional objective
is a more specific statement about how and to what degree the instruction will affect the
learners. The objective should describe an action taken by the learner at the conclusion of
the instructional event that can be empirically measured by an observer.

Goals must be articulated in order to create instruction. However, objectives are sub-
ordinate to goals and may not be necessary to an instructional design. Objectives are
critically important if the learners are to be evaluated based on standards or specific cri-
teria. If learners will not be evaluated in this manner—for example, if the instruction is
intended to foster creativity or critical thinking—then writing specific instructional objec-
tives may actually be an inappropriate step for the instructional designer.

Popular approaches to writing goals and objectives include Mager’s (1984) develop-
ment of performance objectives (determining the action, condition, and criterion); Dick
et al.’s (2009) dual approaches of determining goals and objectives by either consulting
subject matter experts or taking a performance technology approach (deriving goals and
objectives from the data gathered during needs and task analysis); Heinich et al.’s (2002)
ABCD approach (audience, behavior, conditions, degree); and Morrison et al.’s (2007)
terminal and enabling objectives.

It is important for novice instructional designers to realize that they will most often be
creating instruction for organizations that have their own traditions and political necessi-
ties; instructional objectives may be well articulated, while the instructional goals may not
be written down. Missing or poorly articulated instructional goals may be determined by
using a FAST chart, working from a specific instructional objective back to a general goal.

Writing instructional objectives can be facilitated through the use of hierarchies or
taxonomies that define the types and levels of instructional outcomes. Bloom’s taxonomy
and Gagne’s hierarchy of intellectual skills are reference tools popular among educators.

In evaluating the success in writing instructional goals and objectives, one critically
important question to consider is whether the goals and objectives lead to the creation of
instruction that is appropriate and effective for the learners. Constant comparison of the
goals with the objectives (and vice versa) can help make the final instructional product
one that is truly useful.
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Connecting Process to Practice Activities

1  After reading about Brian’s instructional design challenge, do you think he did the
right thing by creating objectives that are not performance objectives? Could Brian
have written performance objectives for the instruction on human subjects?

2 You have been asked to create a six-week unit on writing poetry for a high school
English class. How would you go about determining the appropriate goals and objec-
tives for this?

3 Using the ABCD approach, write two performance objectives for this goal: “Students
will understand the importance of making healthy snack choices.”

4 You are the instructional designer in the human resources department of a mid-sized
corporation. You have been assigned the task of creating instruction that addresses
the appropriate use of corporate expense accounts. What factors may affect the goals
you set for this instruction?

5 Your employer wants to be sure that everyone in the organization knows CPR. What
goals might you derive for instruction that supports this?

6 You are teaching a group of 10-year-olds how to play soccer. You want them to
improve their ball-passing skills. What goals and objectives might you set for your
instruction?

7  Create a set of flashcards that teach and reinforce the four essential elements of a
performance objective: audience, behavior, condition, and degree.

8 Design an infographic that defines “goals” and “objectives,” noting the key differ-
ences in these terms and how they relate to each other.
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Chapter 7

Organizing Instruction

Source: Shutterstock 78570715.

Steve is preparing an afterschool Fun with Science program for his elementary school. The program
is intended to provide a variety of science-oriented experiences for students in the first through fifth
grades. The school’s principal and the school PTA have expressed a need for the program, and Steve
has developed the program’s instructional goals and objectives. Steve knows his learners well and
is excited at the prospect of putting together a series of activities that are both educational and fun.
However, he is having trouble deciding how to sort and arrange the lessons so that children of dif-
ferent ages engage in different activities.

Erin is an instructional designer for an international package delivery service. She has been given
the task of creating a program that helps to ensure employee safety and wellness. She knows the
instructional goals and objectives, and she has conducted a thorough task analysis to better under-
stand the safety protocols and procedures employees need to learn. Erin now needs to decide what
kinds of instruction will be offered.



102 Planning, Designing, and Implementing

Guiding Questions

e  How does organizing content and learning activities help an instructional designer?
e  Whatis a curriculum?

e  What are the events of instruction?

e  What is the continuum of learning experiences?

e What are the various methods of instructional delivery?

Key Terms

curriculums page 103

Dale’s Cone of Experience page 105

( )

( )
distance education ( )
enactive experiences ( )
events of instruction ( )
generative (instructional event) ( )
iconic experiences ( )
job aids ( )
learning management system (LMS) (page 109)
lesson plans ( )
program of study ( )
programmed instruction ( )
scope and sequence ( )
supplantive (instructional event) ( )
syllabus ( )
symbolic experiences ( )
units (of instruction) ( )

Chapter Overview

Designing the best instruction possible involves organizing instructional activities to create
a satisfying and effective learning experience. This is particularly important when the con-
tent to be covered is sizable (e.g., yearlong training; multiple years of study for a degree;
an entire K-12 curriculum). The activities of any one lesson often have to fit appropriately
into a larger educational scheme. Understanding how these larger schemes work and how
to develop such a scheme allows one to deliver better instruction.

Organizing content allows one to see the depth and breadth of the content to be cov-
ered, while organizing instructional activities allows one to see the range of methods used
to communicate that content to the learner. A course of study organized by the content to
be covered and the activities employed to cover them is called a curriculum. A curriculum
for any course of study is described by its scope and sequence, the instructional events and
learning experiences it encompasses, and the methods in which these events and experi-
ences are delivered.

Scope and Sequence

There is a wide range of possibility when it comes to determining scope and sequence of
instruction. Instruction can be designed to incorporate many activities over a long period of
time (e.g., a program of study leading to a graduate degree), a single activity in a brief period
of time (e.g., the instructions on the back of a packet of instant soup), or anything in between.
The scope and sequence of the activities are determined by the instructional designer, based
on the goals and objectives he or she has developed through needs, task, and learner analyses.
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In K-12 settings, people most often think in terms of curriculums, units, and lesson
plans. The curriculum is the entire scope of what is to be learned from beginning
(pre-K) to end (twelfth grade); therefore, a curriculum is most often measured in years.
Units are measured in months or weeks; they are large sets of activities that relate to a
specific theme (e.g., oceanography or Greek myths). Lesson plans contain the specific,
day-to-day activities that comprise a unit. The activities articulated in lesson plans are
measured in hours or minutes.

The word “curriculum” is Latin in origin. Its original meaning is related to racing
and racecourses. Literally translated, a curriculum is a race, a lap in a race, or a race-
track. Today, the word curriculum is used to refer to the organization of a course of
study. A curriculum can be thought of as the set of markers necessary to define a course.
(Translation source: “Words” by William Whitaker (2006).)

In college and university settings, people think in terms of programs of study, syllabi,
and classes. A program of study is the entire set of courses that, once completed, leads
to the conferring of a degree (e.g., Bachelor of Arts; Master of Science). A syllabus is
the scope and sequence description for a single course (which is usually one semester in
length), and classes are the individual meetings held regularly throughout the semester
(classes are sometimes referred to as lessons in postsecondary education, particularly in
the case of nonsynchronous distance education, when students and the instructor do not
meet at a specific time on a specific day but instead complete assignments that include
presentations as well as reading and responding within a given period of time, usually a
week or a few days).

Nonacademic settings, such as business or government, may approach instruction in
terms of competencies and certifications. These organizations may organize instructional
activities in terms of courses or study guides that support individuals in improving work-
related skills or achieving passing scores on professional certification examinations.

According to Orlich et al. (2013), sequencing instruction serves two essential pur-
poses: either to isolate a piece of knowledge (a concept or principle) to help students
comprehend its unique characteristics, or to relate that concept or principle to a larger
organized body of knowledge. Determining the scope of instruction serves the essential
purpose of placing some restriction on just how much of any topic is covered as part of
the instruction.

For any instructional event, one must determine both the scope (the amount of informa-
tion) and the sequence (the order in which the information will be presented). Regardless
of how one organizes and divides up the instruction, some scope and sequence must be
developed at the outset in order to determine what is to be taught and the order in which
it will be presented.

Levels of Organization: Macro, Micro, Vertical, and Horizontal

Curriculum expert George Posner (2003) describes organizing instruction by “macro
and micro levels” and by “vertical and horizontal dimensions.” Macro and micro levels
are relative terms when used in connection with instructional organization. According
to Posner, the broadest macro level is that which refers to educational levels (e.g., the
difference between elementary and secondary education). The micro level at its most spe-
cific refers to the relationships between concepts, facts, or skills within lessons. Posner’s
descriptions of horizontal and vertical dimensions of instruction help to clarify the differ-
ence between scope and sequence. If one thinks of a program of study laid out sequentially
(like a timeline), the sequence of study is the vertical dimension (for example, first grade,
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second grade, third grade, etc.). The horizontal dimension describes the scope—that is,
all the various concurrent and integrated activities. Posner refers to organizing curriculum
content that is taught concurrently as the “horizontal organization.” He refers to sequenc-
ing of content and activities (that is, deciding when content will be presented) as “vertical
organization” (Posner, 2003).

Organizational Structures: Content and Media

Posner (2003) states there are only two basic methods of organizing a curriculum or pro-
gram of study. Instruction can be organized by using either a content or a media structure.
A content structure organizes the instruction by the concepts, skills, or attitudes students
are to acquire (as described by the instructional objectives). A media structure organizes
the instruction by the activities, methods, and materials used to teach the concepts, skills,
or attitudes described by the instructional objectives.

The Events of Instruction

Associated with Posner’s micro level organization of instruction is determining the
order of the activities within a given lesson, known commonly as the events of instruc-
tion. These events are discrete activities that work best in a specific order. The most
elemental series of instructional events consists of an introduction, a body (a variety
of activities related to the content), a conclusion, and an assessment (Smith & Ragan,
2005). As an example, consider a typical K-12 teacher’s lesson plan (see Figure 7.1).
The activities and evaluation sections have been labeled by using the four elemental
events of instruction.

Background: A class of 24 students in the second grade. Student abilities range from below to
above average with the vast majority in the middle range.

Goal: To understand the concept, “air takes up space.”
Introduction
Objective: By the end of the lesson, students will be able to accurately describe the concept,
“air takes up space,” by describing their observations made during two in-class activities:
parachutes and sailboat submarines, and applying this knowledge to the development of a new
demonstration of the concept.

Introductory Discussion: Review the process for making scientific observations; introduce the
new concept, “air takes up space”; and preview the parachutes and sailboat submarines activities.

Toy Parachutes: Using clothespins, string, and paper towels, students create their own
parachutes and test them by throwing them into the air and observing their descent.

Body
Sailboat Submarines: Using walnut shells, toothpicks, construction paper, and glue, students
create small sailboats and use transparent plastic cups placed over their boats to submerge
them in a glass tank filled with water, observing how the upper portions of the boats stay dry
even while submerged.
. Summative Discussion: Students draw conclusions about their observations related to “air
Conclusion

takes up space.”

Students are asked to develop their own demonstrations for the concept, “air takes up space.”
Assessment | Acceptable responses range from simple reconfigurations of the activities (for example, “flying
an airplane under water”) to new and original demonstrations of the concept.

Figure 7.1 An example of a K-12 teacher’s lesson plan.
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The eminent instructional designer and scholar Robert Gagne (1916-2002) theorized
that there are nine events of instruction (1985):

Gain the learners’ attention.

Inform learners of the objective.

Stimulate recall of prior learning.

Present the stimulus.

Provide guidance for the learners.

Elicit learner performance.

Provide feedback.

Assess learner performance.

Enhance retention and transfer (varied practice and reviews).

o0\ b Wi

To put this theory into practice, each of the events described requires at least one instructional
activity. The order of the activities makes a difference in the effectiveness of the instruction.
The careful consideration of instructional events is analogous to the consideration that goes
into a well-planned meal: The order of dishes served affects the overall experience.

Although the events of instruction are most often described in terms that make it seem
as if the teacher is the active participant while the learners passively receive instruction,
this should not be the case. Both directed and open-ended learning environments have
carefully planned instructional events. In both environments, students may take an active
role in each of the instructional events. Smith and Ragan (2005) observe that each instruc-
tional event can be viewed as having two aspects: the supplantive—those supplied by
the instruction itself, and the generative—those generated by the student. For example,
during an introduction event, the instructor may present activities intended to gain the
learner’s attention, but the learner must activate his or her attention in order to partici-
pate effectively. During the body of a lesson, the instructor may present the activities, but
the learner must actively participate by doing such things as focusing his or her attention,
employing learning strategies, and offering and responding to feedback. The events of
instruction should be considered a reciprocal process, with instructors and students
making contributions that lead to an effective learning experience.

The Continuum of Learning Experiences

All learning experiences can be placed within a continuum. At one end of this continuum are
the experiences in which the learner picks up skills, concepts, and attitudes by participating
in a concrete, real-world activity. As an example of an extreme version of this, a person may
learn to swim by being thrown into deep water, where the only option available short of
drowning is to figure out how to stay afloat and propel oneself. At the other end of this con-
tinuum are the experiences in which the learner is exposed to skills, concepts, and attitudes
through completely contrived or abstract activity. An example of an extreme version of this
would be learning to swim by having someone describe it without actually getting near water.

The vast majority of instructional activities fall somewhere between the two extremes
of this concrete-abstract continuum. One of the most popular methods of categorizing
learning activities within this continuum is Edgar Dale’s Cone of Experience (Dale, 1969;
Smaldino, Lowther, & Russell, 2008). At the base of Dale’s Cone are direct, purpose-
ful experiences (real-world activities), simulations, and dramatizations. In the middle of
Dale’s Cone are film or video presentations, pictures and photographs, and audio record-
ings. At the top of the cone are visual and verbal symbols (text and speech).

The psychologist Jerome Bruner describes learning experiences as being one of three
types: enactive, iconic, or symbolic (Bruner, 1966). Enactive experiences are those at the
base of Dale’s Cone. As Bruner puts it:
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We know many things for which we have no imagery and no words, and they are
very hard to teach to anybody by the use of either words or diagrams or pictures. If
you have tried to coach somebody at tennis or skiing or to teach a child to ride a bike,
you will have been struck by the wordlessness and the diagrammatic impotence of the
teaching process.

(1996, p. 10)

Iconic experiences are those that are placed within the middle of Dale’s Cone. The iconic
experience, “depends upon visual or other sensory organization and upon the use of sum-
marizing images” (Bruner, 1996, p. 10). Iconic experiences offer explanations through
symbols or representations.

Symbolic experiences are those that are placed at the top of Dale’s Cone. A symbolic
experience is one in which the entire communication is conducted by using sounds and
signs that have no direct association with the actual event. For example, languages are
symbolic communication systems; the words we speak or read may arbitrarily represent
concepts and real things, but they do so by completely artificial means. Bruner points
out that symbolic systems are capable of conveying a tremendous amount of informa-
tion in a compact and efficient manner. For example, scientists and poets convey vast
amounts of information through symbols and words. Consider Einstein’s “E = mc?” or
Frost’s “Nature’s first gold is green.” Each is a brief expression that carries a tremendous
amount of information to individuals who know how to interpret the symbols in the case
of Einstein’s theorem and symbolism in the case of Frost’s words. It would take quite a
long time to enact the content of either expression.

Dale’s Cone of Experience (see Figure 7.2) and Bruner’s descriptions are used by
instructional designers to analyze the characteristics of various activities in order to make
informed decisions about their use within an instructional plan. It is generally considered a
good idea to make use of a wide range of enactive, iconic, and symbolic activities in order
to provide students with a variety of learning opportunities.

Enactive, iconic, and symbolic activities each have their own instructional strengths.
For example, enactive activities generally give students greater opportunity to synthesize
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Figure 7.2 Dale’s Cone of Experience.
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and apply what they are learning; however, these activities can be expensive to produce and
time-consuming to participate in. Symbolic activities can be easily controlled to focus
on the most important aspects of the instructional content and often make the best use of
time when time is limited, but they often do not offer students an opportunity to explore
the content details in a deeply meaningful manner.

Understanding where learning experiences fall within the continuum between concrete
and abstract helps answer questions such as:

e How does this activity help students apply the content to situations outside the
learning environment?
e How quickly can students learn important content features from this experience?

Professionals in Practice

For a few years, | taught a judo class at The Bank Street School for Children. | had taught
judo in a number of settings before that. There is a traditional method of teaching judo
and an established curriculum for the sport. However, at Bank Street, | had to organize
things a little differently to suit a special group of students. Judo is normally a highly physi-
cal activity and is generally taught in an enactive manner; students observe the instructor
in action and then try out the movements by practicing with peers. My students at Bank
Street were particularly verbal in their approach to learning, and it became obvious after
the very first meeting that some portion of class time had to be devoted to more symbolic
experience (in this case, discussion) in order to make the enactive experiences meaningful
for this particular group.

Abbie Brown
Former teacher at The Bank Street School for Children
New York City

Steve is going to use Posner’s idea of vertical and horizontal curriculum organization
to belp bim arrange his program’s science activities by grade. He is going to consider
each grade level as a step in the program’s sequence, and he will gather together age-
appropriate activities that support the program’s instructional goals. Steve also wants
the activities to be fun, and he knows his students like to do the experiments rather
than watch them being conducted by others or read about them. Steve will therefore
be careful to provide as many appropriate enactive experiences as he can.

Erin’s instructional design is going to focus on producing a number of iconic and
symbolic media for employees to serve as visual reminders about safety procedures
with which everyone is already familiar. Because Erin plans to use a variety of activi-
ties, methods, and materials to provide instruction on both safety and wellness, she is
going to use a media structure to organize her instruction.

Methods of Delivery

Instructional events and learning experiences can be organized for a variety of delivery
methods. The most popular of these include the traditional in-person approach (classroom
teaching), programmed instruction, and distance education, including instructional media.
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Classroom Teaching

Most people are familiar with classroom teaching through personal experience. In the
United States, the traditional approach to organized instruction consists of one teacher
working with a group of students who are similar in age and/or experience with the sub-
ject matter to be taught. This is the basis of the K-12 system; the assumption is that most
students in a given grade are similar in age and have similar experiences with school
subjects (e.g., one assumes someone in third grade has satisfactorily completed the first
and second grades). This approach extends to postsecondary settings, where groups of
students take a class with one or a few instructors; students in that class must meet the pre-
requisites (i.e., completion of specific courses or status as an undergraduate or graduate
student) for the class in order to participate. Other groups that employ classroom teach-
ing, such as businesses and military organizations, also follow this approach, grouping
students by experience and ability to work with one or a few instructors.

Current classroom teaching practice traces its roots to Joseph Lancaster (1778-1838),
an English educator who created a unique set of manuals that detailed the organization
and management of group instruction (Saettler, 1990). Although instructional methods
have changed considerably, Lancaster’s physical models for organization continue to
heavily influence the classrooms of today.

The setup of a traditional classroom is a number of desks and chairs for students,
generally organized to face a chalkboard, whiteboard, or projection screen. A teacher
directs the instructional activities, offering and receiving feedback from students as the
lesson progresses.

Programmed Instruction

Programmed instruction is the arrangement of content materials that allows a student
working independently to form responses and receive feedback on those responses (receiv-
ing positive reinforcement for correct responses). The feedback and reinforcement come
from the instructional media, not from a live instructor or facilitator. Although forms
of programmed instruction have been part of teaching since the days of ancient Greece
(Saettler, 1990), it became particularly popular in the 1960s based in large part on the work
of the noted behavioral psychologist B. F. Skinner. Skinner described a need for the refine-
ment of “teaching machines,” which are automated methods of providing instruction
that would allow a multitude of learners to work through content at each learner’s own
pace. With the advent of affordable computing systems and software that allows nonpro-
grammers to create software with relative ease (e.g., Adobe’s Captivate), programmed
instruction has increased. A number of programmed instruction software titles, often
referred to as “skill and drill” programs teaching everything from basic reading to prepara-
tion for the Graduate Record Examination, are currently available.

It is important to recognize that it is the instruction, not the technology used to deliver
it, that is the focus of programmed instruction. Highly effective programmed instruc-
tion can be designed and delivered without the use of computing tools. The book Bobby
Fischer teaches chess (Fischer, Margulies, & Mosenfelder, 1972) is an example of excel-
lent programmed instruction that makes sole use of the printed page.

Distance Education

At present, the most common perception of distance education is that of a traditional
classroom experience (one teacher, many students) translated into a communications
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environment that allows students to participate without having to congregate in a spe-
cific geographic location. Distance education may be synchronous (everyone involved
participating within a specified time period; using videoconferencing or online chat) or
asynchronous (everyone involved participating at a time of his or her own choosing;
sharing messages using an online discussion board, postal letters, or email messages).
Asynchronous distance education may also be delivered in the form of programmed
instruction, allowing the student to review the material at an individualized pace without
the need (or support) of a teacher or peer group.

With the ubiquity of inexpensive computing tools and telecommunications and the
extensive networking of colleges and universities, internet-based distance education, also
known as online learning, has become a particularly popular topic among educators
(Brown & Green, 2013, 2014).

In a distance education setting, all instructional activities are delivered through some
communications medium that links geographically remote participants. One example is the
use of a web-based learning management system (LMS), such as Blackboard or Moodle. A
learning management system essentially provides a computer-based empty classroom that
an instructor may fill with assignments and presentations; online message boards and chat
areas are also a part of the courseware, facilitating communication among participants.

Distance education has a number of appealing features for education and training.
Students do not have to travel to a classroom and, in asynchronous situations, they may
participate at a time that works best for them. However, there is an interesting oppo-
sition of forces at work with distance education. At the same time that more students
demand distance education options, most students say they do not really want to learn at a
distance—that a live instructor and the presence of learning group peers is important to
them (Simonson, Smaldino, Albright, & Zvacek, 2011).

Professionals in Practice

After the initial course consultation and the learning goals are identified, it is time to start
chunking out the material by topics. Typically this is done in modules or weeks. Each of
those chunks contains all of the learning content/lectures, readings, activities, assessments,
and detailed instructions.

Most of my lectures are built with a custom Flash template that uses streaming video
and then delivered through a learning management system. | also utilize several rapid
development tools. Regardless of the tool(s) that | use to create the media, everything
must be 508 compliant and accessible. It is important to remember that not all instruc-
tional media components need to be the same. Video is not always necessary or the best
medium to deliver the content. Many times voice over PowerPoint or audio alone is just
as effective and requires much less development time. In the end, you need to take into
account the different platforms the learner may be using (i.e., PC, Mac, and mobile) and
provide multiple formats of your media.

Kara Andrew

Manager, Instructional Design
University Extended Education
California State University, Fullerton
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Two Categories of Instructional Delivery

The methods of delivery can be thought of as belonging to two categories: those that
involve immediate feedback to both the student and the instructor or those that offer
immediate feedback to the student alone.

e Providing immediate feedback to both students and the instructor(s): In instruc-
tional settings such as a traditional classroom or distance education, the students and
instructors communicate with each other in a way that allows them to adjust their
activities according to feedback received. For example, the teacher in a traditional
classroom may notice his or her students are looking drowsy and decide it is time for
a short break, or the instructor of an online course may receive a number of messages
asking for clarification of a particular concept and decide that he or she needs to offer
a mini-lesson covering that concept in greater detail.

e Providing immediate feedback to the student alone: Education conducted through
programmed instruction does not have an instructor making adjustments to the expe-
rience based on learner feedback. The instruction may be programmed to respond
to a student’s responses, but all possible responses are determined in advance of the
student’s participation.

There are strengths and weakness associated with all methods of delivery. One strength of
methods that provide feedback to both the instructor and students is that it can make the
experience a more personal one for each learner; however, these methods require a great
deal of work on the part of the instructor and require students to follow a specific schedule
for participating in and completing activities. Methods that offer feedback to the student
but not the instructor are less personalized but can be offered to a much larger number
of learners, all of whom may participate at a time of their own choosing and for however
long they would like. Therefore, choosing the delivery method is a critically important
instructional design decision, and the method used affects the selection of activities for
purposes of effectiveness and efficiency.

Professionals in Practice

Most of my process for developing the instructional content/instructional media takes
place during the design phase. This phase consists of interviewing subject matter experts,
reviewing existing content, and evaluating proper learning methodologies for the type
of content and the target audience (e.g., you would not want a surgeon learning about a
surgical procedure only by hearing a podcast).

Once | have collected the subject matter and organized it in a fashion applicable to
the content, | write a draft of the instruction. | find the draft phase helps me derive the
appropriate media type for conveying the knowledge, skill, or behavior (or any combina-
tion of the three). By focusing on the writing first, | maintain the instructional integrity of
the content, keeping me from trying to “fit” the narrative into a specific media type. Once
| have written the script and identified the formats for each module or learning activity,
| select the development tools. These tools can be as simple as Microsoft Word or as
complex as a full video production rig or a simulation program.

Ken Hubbell
Senior Manager, Learning Technology
Ingersoll Rand University, Ingersoll Rand plc
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The Hidden Curriculum

Although the content for a course of study can be described in terms of a curriculum, it
is important to realize that there is often a hidden curriculum that accompanies the one
described. The content and activities used to teach it combine to create a set of experi-
ences for the learner that causes a change in how he or she relates to the world or at least
that part of his or her world upon which the content focuses. For example, young people
do not just learn facts and figures while in school; they learn how to deal with others out-
side their home environment. This is referred to as “socialization” and is an important
aspect of the school experience. People preparing to enter a profession also learn from the
hidden curriculum. Participating in instructional activities with peers and other members
of that professional community reveals the methods, expectations, and actual practices
of that community.

Instructional Activities in Non-Educational Situations

There are times when instructional activities can be used to improve performance with-
out specifically striving to teach people new information, skills, or attitudes. The field of
human performance technology (HPT) directly addresses these issues. According to the
International Society for Performance Improvement (ISPI) (2015), human performance
technology “has been described as the systematic and systemic identification and removal
of barriers to individual and organizational performance.”

HPT makes use of a wide range of interventions drawn from many other disciplines,
including behavioral psychology, instructional systems design, organizational develop-
ment, and human resources management. HPT stresses the analysis of present and desired
levels of performance, looks for causes of performance gaps, guides the process of elimi-
nating or minimizing those gaps, and evaluates the results (ISPI, 2015).

If analysis of a human performance problem indicates the need for an instructional
activity, the goal of that activity is to provide support that fills the performance gap. One
type of activity that supports performance is commonly referred to as a job aid.

Job Aids

Job aids are devices that relieve an individual of the need to memorize a set of steps or
procedures. Often presented in paper or electronic format, job aids do not teach; instead,
they support performance. One typically finds job aids wherever esoteric procedures are
necessary to complete a task. The task itself is understood by the individual, but the steps
involved in completing the task may be difficult to remember. Examples of job aids can
be found in public transportation settings where ticketing machines provide instructions
for their use and in most business offices where the steps involved in using the copy or fax
machines are posted.

Using Organization to Improve Instruction

Understanding the organization, scope and sequence, instructional events, types of learning
experiences, and methods of delivery gives one greater understanding of how to organize
instructional activities and present them in the most effective way for a particular group
of students. This facilitates creating an instructional situation that accommodates a range
of learners, keeping in mind the ideas of universal design for education introduced in
Chapter 5. Understanding the organization of instruction helps an instructional designer
with the following tasks:
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e Choosing activities that support remediation and extension by using scope and
sequence organization to identify appropriate content for students who need either
extra support or an extra challenge.

e Choosing activities that support the needs of a variety of learning styles, selecting
a variety of different types of enactive, iconic, and symbolic experiences, and using
Dale’s Cone as an organizer.

e Selecting activities most appropriate to each instructional event in order to create an
effective series of activities for a given lesson or instructional intervention.

e Making available job aids that support the student and allow him or her to focus on
the concepts to be learned instead of the steps involved in completing a specific task.

e Choosing activities that are best suited to the delivery method or choosing the best
delivery method to meet an individual’s or an organization’s needs.

The goal of every instructional designer is to create effective, efficient, and satisfying
learning experiences for every student. Understanding the organization of instruction
and making considerate use of a variety of instructional activities can help instructional
designers meet this goal.

Steve has decided that the Fun with Science program will present a series of hands-on
experiments that increase in complexity from first grade to fifth grade. The content
will be unique for each grade level (for example, first grade will focus on biology, and
second grade will focus on physical science). The experiments will be presented in a
traditional classroom by using Gagne’s nine events as the lesson structure.

Erin has decided to produce a series of computer-based tutorials and presentations,
printed brochures, and job aids that belp employees follow the company’s safety pro-
tocols and procedures. The materials are not sequential and can be used in any order.

Organizing Instruction and the Instructional Design Process

Organizing content and activities is an important part of the instructional design process.
No matter which approach you take, organizing instruction should help you answer the
following questions:

How much content will the instruction have?

When will different parts of the content be introduced within the instructional design?
What kind of enactive, iconic, and symbolic activities will be presented to the learners?
What kinds of support activities will be offered for students who need extra help?
What kinds of activities will be offered for students who seek a greater challenge?

Summary

The content to be covered and the instructional activities used to convey that content can
be organized into a curriculum. A curriculum defines and describes the content to be cov-
ered in terms of its scope (the amount of information) and sequence (the order in which the
information is presented). Instructional content can be further organized at the macro level
(for example, “elementary” versus “advanced” levels) or the micro level (the relationships
between concepts, facts, and skills within any given lesson). Instructional content can also
be described as having horizontal and vertical dimensions. The horizontal dimension is
the range of content taught concurrently at any one time; the vertical dimension describes the
sequence of the content taught over time. The organization of a curriculum can be based
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on either a content structure (the concepts, skills, or attitudes students are to acquire) or a
media structure (the activities, methods, and materials used to teach the content).

The order in which activities are presented in a lesson is referred to as the events of
instruction. Although instructional events may be described in much greater detail, the
four basic events are introduction, body, conclusion, and assessment. Each instructional
event has two aspects: the supplantive (that which is provided by the activity) and genera-
tive (that which is created by the student).

Learning experiences can be said to exist within a continuum that ranges from the
concrete (real-world situations) to the abstract (symbolic representation). Jerome Bruner
describes three types of learning experiences: enactive, iconic, and symbolic. These experi-
ences are divided into more specific instances by using Edgar Dale’s Cone of Experience.

The methods of delivering instructional experiences include traditional classroom
teaching, programmed instruction (the arrangement of content that allows students to
work independently while receiving feedback from the instructional presentation), and
distance education (students and teachers working in geographically diverse locations).
These methods can be described as providing either feedback to both instructor and stu-
dents or providing feedback to the student alone.

Non-educational instructional events are a part of the discipline of human performance
technology (HPT). A common example of an instructional design that is not intended to
teach is the job aid. A job aid supports performance by relieving an individual of the need
to memorize a set of steps or procedures.

Understanding the organization, scope, sequence, events, experiences, and delivery
methods helps the instructional designer understand what is necessary to create instruc-
tion that is effective for a variety of learners—from the average student to those who
require either more support or greater challenges.

Connecting Process to Practice Activities

1 Could Steve have taken a different approach to organizing the Fun with Science pro-
gram? Explain at least one other possibility for organizing and presenting the program.

2 What are some possible hidden curriculum issues that may be associated with Steve’s
and Erin’s instructions?

3 If Erin’s superiors had requested that the safety and wellness program include a
certificate of completion, what would she have to do to alter the organization of her
instruction?

4 A multinational corporation has hired you as a consultant. The corporation is consid-
ering ways to offer business management courses to its employees worldwide. Explain
the options for course delivery methods to the organization’s CEO.

5 You have been asked to develop a unit on ancient Egypt for fifth-grade students.
What enactive, iconic, and symbolic experiences might you include in this unit?

6 You are the instructional designer for a nonprofit organization with a number of
volunteer workers. The volunteers are often unfamiliar with the organization’s phone
system, making it difficult for them to transfer calls. What might you do to address
this problem?

7 You are the instructional designer for a university. The vice president of the university
has asked to meet with you to discuss the possibility of offering a distance-education
program leading to a Bachelor’s degree in liberal arts. In order to make well-considered
recommendations, what questions will you ask the vice president?

8 Examine the Common Core State Standards Initiative (see www.corestandards.
org), and determine how the standards for English Language Arts or Mathematics are
organized at the macro and micro levels.


http://www.corestandards.org
http://www.corestandards.org
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Chapter 8

Learning Environments and
Instructional Activities

Source: Shutterstock 117536326.

Bill is in charge of developing his community college’s new writing center. The college recognizes
the need for student writing support. Learner and task analyses have been conducted, and goals
and objectives for the center are established. Bill has much of the content organized; he knows what
needs to be taught. What Bill needs to do now is decide what kind of learning environment is most
appropriate and what instructional activities the center will conduct.

Carol has been put in charge of her company’s customer service supervisor training program.
The company has articulated a need for the training; Carol has completed her learner and task
analyses, and her instructional design team has developed a set of goals and performance objectives
as well as the sequence of instruction. Carol now needs to decide the learning environment and
activities that will belp the students learn the content and meet the objectives.
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Guiding Questions

e  How are learning environments defined and differentiated?

e  How are instructional activities defined?

e  How does an instructional designer go about choosing appropriate and effective instructional
activities?

e  Which instructional activities are supported by grounded theory and research?

Key Terms

advance organizers ( )
direct teaching ( )
directed learning environment ( )
graphic organizers ( )
indirect teaching ( )
instructional games (page 123)
just-in-time teaching ( )
open-ended learning environment  ( )
prescriptions ( )
scaffolding ( )
simulations ( )

Chapter Overview

Creating learning environments and producing activities that carry out instructional goals
and objectives are two of the most exciting and challenging aspects of instructional design.
It is important for the novice instructional designer to be familiar with the types of possible
learning environments as well as the various instructional activities that can be employed
within those environments.

Developing Instructional Interactions and Events

Once the goals of the instructional event are determined (in traditional systems design
situations, objectives would also be specified) and an organizational strategy (a lesson
plan, unit, program of study, or curriculum) has been devised, it is time to develop the
interactions and events in which the learners will engage. These interactions and events are
what the learners actually participate in to gain new knowledge, skill, or insight.

The instructional designer recommends specific activities based on the information
gathered through needs, task, and learner analyses and through the development of goals
and objectives. This process is similar to how a medical doctor might prescribe treatment
for a patient after forming a diagnosis. In fact, the activities an instructional designer
recommends are sometimes referred to as prescriptions. At the heart of any instructional
design are the activities prescribed for the learners. Although it is never recommended, it
is possible to avoid all other aspects of preparing an instructional intervention except the
preparation of activities.

As an example of instructional design in action, consider how schoolteachers incor-
porate activities into their instructional designs. Teachers in elementary and secondary
school settings typically develop daily lesson plans that are divided into five parts: back-
ground, goals, objectives, activities, and assessment (see Figure 8.1). The lesson plan
presented has the same content as the lesson plan presented in Chapter 7. However, it is
displayed differently to focus on the instructional activities themselves as opposed to the
organization of instruction in general. As with any instructional design, the lesson plan
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Background:

A class of 24 students in the second grade. Student abilities range from below to above average with the vast
majority in the middle range. The students have been in school for two months and have studied the natural
phenomena of magnetism and liquid surface tension through empirical observation. It is time to introduce the general
concept, “air takes up space,” using empirical observation techniques to which the class has become accustomed.

Goal:
To understand the concept, “air takes up space.”

Objective:

By the end of the lesson, students will be able to accurately describe the concept, “air takes up space,” by
describing their observations made during two in-class activities: parachutes and sailboat submarines, and applying
this knowledge to the development of a new demonstration of the concept.

Activities:

| Introductory Discussion: Review the process for making scientific observations; introduce the new concept
that even though we do not usually perceive air around us it is in fact matter that takes up space, and preview
the parachutes and sailboat submarines activities.

2 Toy Parachutes: Using clothespins, string, and paper towels, students create their own parachutes and test
them by throwing them into the air and observing their descent. This is followed by a discussion of how
the parachute works (specifically, how the paper towel and string configuration causes the air to slow the
descent of the clothespin).

3 Sailboat Submarines: Using walnut shells, toothpicks, construction paper, and glue, students create small
sailboats and use transparent plastic cups placed over their boats to submerge them in a glass tank filled with
water, observing how the upper portions of the boats stay dry even while submerged.

4 Summative Discussion: Students draw conclusions about their observations related to “air takes up space.”

Assessment:

Students are asked to develop their own demonstrations for the concept, “air takes up space.” Acceptable
responses range from simple reconfigurations of the activities (for example, “flying an airplane under water”) to
new and original demonstrations of the concept.

Figure 8.1 An example of a K-12 teacher’s lesson plan.

includes information about the learners, goals, and objectives set by the instructor, and
assessment procedures to determine whether goals were met. Although the activities in
which the students participate are just one part of the lesson plan, they are the only part
that actually causes learning to occur.

Teaching the Way We Were Taught

A pitfall to avoid when designing instruction is to make use of activities that are com-
fortable to you because they were used on you when you were a student. People tend to
teach as they themselves were taught or in a manner that supports their preferred learning
style (Cruickshank, Bainer, & Metcalf, 1999, 2012). Almost everyone who has attended
high school or college has experienced a common method of instruction that includes the
assignment of a reading in advance (chapters from a textbook, for example), a presenta-
tion by the course instructor, the assignment of a paper that synthesizes the information
from the reading and the presentation, and preparation for a test on the same material.
There is nothing wrong with these activities; however, they are but a few of many possi-
bilities. If you are reading this book as part of a course assignment, chances are good that
you are quite comfortable with the traditional instructional activities that include listening
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to lectures and studying textbooks; you would not be reading this if you had not mas-
tered techniques for achieving success with these types of assignments. As an instructional
designer, it is important to think beyond what has worked for you personally and consider
what will work best for your target audience.

Learning Environments

A learning environment is the milieu in which the instructor, the content, and the learners
are placed. A learning environment is the context in which instruction occurs. More than
just a physical setting, a learning environment is shaped by the type of instruction that
needs to occur, and it is influenced by the attitudes and preferences of those who organize
and operate that environment.

Four Perspectives on the Design of Learning Environments

In their book How people learn: Brain, mind, experience, and school, Bransford, Brown,
and Cocking (2003) describe four types of learning environments: learner-centered,
knowledge-centered, assessment-centered, and community-centered:

e Learner-centered environments: Focus on the attitudes, skills, knowledge, and beliefs
that students bring to an instructional setting. In this environment, the instructor
uses information about how the learners relate to the content as well as the learners’
preconceived ideas or misconceptions to create situations where the learners generate
new (and hopefully improved) perceptions of the content.

e Knowledge-centered environments: Focus on the information and activities that help
learners develop an understanding of disciplines. In this environment, learners are
exposed to well-organized knowledge in order to facilitate planning and strategic
thinking.

o Assessment-centered environments: Focus on providing opportunities for feedback
and revision. In this environment, testing and critique are used to provide learners
with opportunities to rethink and revise their ideas.

o Community-centered environments: Focus on people learning from one another
and contributing to the larger societies of people who share common interests and/
or goals. In this environment, the connections between the instructional setting and
world outside that setting are used to give the content greater meaning and place it in
a more global context.

It is important to keep in mind that these are not mutually exclusive environments.
Bransford et al. (2003) describe these environments as working together (see Figure 8.2),
and they can be used to express the various perspectives through which any instructional
situation might be viewed.

Directed and Open-Ended Learning Environments

Hannafin, Land, and Oliver (1999) describe two types of learning environments: directed
and open-ended. A directed learning environment is one in which the instructional designer
has determined specific learning objectives and prescribes structured activities in which par-
ticipants demonstrate that they have learned by meeting the objectives. Most people are
familiar with directed learning environments through personal experience. Traditional class-
rooms are directed learning environments organized around the practice of teaching content
in increments through highly structured activities to meet externally generated objectives.
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Community

Learner Knowledge
Centered Centered

Assessment
Centered

Figure 8.2 The four learning environments described by Bransford, Brown, and Cocking (2003).

An open-ended learning environment differs from a directed learning environment in
that the learning goals and/or the method of pursuing those goals are determined in one
of three ways (Hannafin et al., 1999):

1 presenting the learner with a complex problem along with a specific task to complete;

2 presenting the learner with a complex problem to explore (with no specific task to
complete);

3 helping the learner articulate a personalized problem to be solved or explored.

Both directed and open-ended learning environments operate by establishing instruc-
tional goals, but only directed environments require the creation of specific instructional
objectives. Directed and open-ended learning environments each have their strengths (see
Figure 8.3). On the one hand, open-ended learning environments can be especially useful
in promoting divergent thinking and are helpful in cases where multiple perspectives are

Directed Learning Environments Open-Ended Learning Environments

Content is broken down and taught in increments. Opportunities are set up for students to manipulate,
interpret, and experiment.

Detection and mastery of specific concepts is simplified. | Concepts are linked to everyday experience.

Structured teaching-learning strategies are used Information is explored by looking at “the big picture.”
Flexible understanding is encouraged, and appreciation
for multiple perspectives is fostered.

Learning is promoted through specific activities and Learning is promoted by supporting the individual
practice. learner’s personal connections to the material.
Internal learning is activated by carefully directing Cognition and context are linked.

external conditions.

Mastery is achieved by producing “correct” responses. The importance of understanding through trial and
error is stressed.

Figure 8.3 Directed and open-ended learning environments.

Source: Adapted from “Open learning environments: Foundations, methods, and models,” by M. Hannafin, S. Land, &
K. Oliver. In Instructional design theories and modules: A new paradigm of instructional theory (pp. | 15—140), edited by
C. M. Reigeluth. © 1999. Taylor and Francis Group LLC Books.
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Passive Reception Active Participation Timing

Presentations (lectures, performances) | Simulations and Games The student must keep up with
the pace set by the activity.

Displays (textbooks, static websites, Problem-Based Learning The student may proceed at his/
bulletin boards, dioramas) her own pace

Figure 8.4 Differences between passive reception and active participation.

valued. On the other hand, directed learning environments are particularly useful in situ-
ations where a variety of learners need to develop the same or similar knowledge, skills,
or attitudes.

The differences between directed and open-ended learning environments echo two views
of what a learner is. An instructor may perceive a learner as either a passive receiver of
information or as an active participant in constructing his or her knowledge (see Figure 8.4).

Cruickshank et al. (2012) make a distinction between direct (or expository) teaching
and indirect teaching. Direct teaching places the instructor in the center of all activity.
The instructor presents specific information and decides exactly what students will do
and when they will do it. Direct teaching is most commonly employed in directed learning
environments.

Indirect teaching places the instructor in a more peripheral position during learning
activities. The instructor offers support and guidance while students approach an assigned
problem in the ways that seem best to them. This approach is commonly employed in open-
ended learning environments. A common expression that illustrates the two possibilities is
the teacher as either “the sage on the stage” (direct) or the “guide on the side” (indirect).

Most educators perceive learners as being at some point on a continuous scale in which
“completely passive” (they need to be guided through everything) and “completely active”
(they can find everything on their own) are the extremes. Most educators recognize that
learners fall somewhere in between these two extremes; therefore, activities that comprise
both directed and open-ended learning environments almost never exist in complete isola-
tion from one another. For example, a good problem-based learning activity will provide
opportunities for learners to receive information presented by experts in a directed manner
as well as participate in their own research and analysis, all of which lead to solving the
problem. In any sequence of instruction that extends beyond a single instructional activity,
it is entirely possible to make use of both direct and indirect approaches. For example, an
instructor may spend most of his or her time as “the guide on the side” as students solve
a prescribed problem, while on occasion employing direct teaching methods by making
presentations or lecturing on a specific topic, thereby providing specific information that
may help in solving the problem.

Professionals in Practice

When | produce an instructional event and | have selected classroom or live webinar as
one of the formats, there are significant event planning steps required to ensure proper
care of the participants and to ensure the best learner engagement. | am fortunate to have
a team of specialists well versed in the art of loading courses into our learning manage-
ment system and staging the event. Our standard processes include scheduling classroom
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space, facilitators, participant notifications, and ordering of classroom materials. When
the courses are to be conducted online, this same team manages the loading and testing
of the courses followed by collecting and analyzing participant completion data and course
evaluations.

Ken Hubbell
Senior Manager, Learning Technology
Ingersoll Rand University, Ingersoll Rand plc

Bill decides that the learning environment will be knowledge-centered. Because the
writing center is intended to belp students become better writers, Bill wants people
to work in an atmosphere that focuses on the many aspects of the writing discipline.
Furthermore, since the goal of the center is to provide instruction on a variety of fun-
damental and advanced writing activities based on individual needs, Bill decides the
environment must be open-ended.

Carol decides the learning environment for the customer service supervisor training
program will be assessment-centered. Because directed learning is required to help
students meet a series of performance objectives, Carol thinks using testing and
critique and providing opportunities for students to rethink and revise ideas will
work well.

Instructional Activities

Instructional activities are the experiences designed to help students learn. These are
the interactions and events in which people participate to gain new knowledge, skill, or
insight. A wide variety of different activities are possible for just about any education situ-
ation. It is the instructional designer’s job to identify those activities that will work best
based on the learners’ needs and the instruction’s goals and objectives.

Most people are familiar with traditional instructional activities—such as lecture, pre-
sentation, demonstration, drill and practice, and question and answer—but there are also
a number of other possibilities.

Problem-Based Learning

Problem-based learning (PBL) activities are open-ended learning situations. Students are
usually presented with a problem that needs to be solved and are then encouraged to
develop a solution to that problem by using the resources and tools available to them.
Once the problem is presented to the class, students work in small groups to decide how
to approach the problem and what information is necessary to form a reasonable solution.
Students then conduct research individually, returning to the group later to share findings
and apply these to developing a solution. In the final phase of a PBL activity, students
reflect on both the problem and their methods of developing a solution, summarizing and
synthesizing what they have learned (Albion, 2003). As students engage in solving care-
fully contrived problems, they develop and refine their understanding of the subject matter
in a highly personal and meaningful way.

As an example, some Master of Business Administration (MBA) programs employ a
PBL approach by informing students at the beginning of a semester that they must submit
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their answer to a specific question by the end of that semester. The question may be some-
thing like, “Should company X acquire company Y?” Students then spend that semester
engaging in research to learn more about the problems involved in answering the question,
determining the best solution, and presenting their findings in such a way as to convince
others that their course of action is best.

According to Hannafin et al. (1999), any open-ended learning environment should
include four components to support the learners:

1 Enabling contexts: articulated perspectives that influence how the approaches are
planned and resources are interpreted.

2 Resources: a range of sources (print, electronic, human) that provide information
about the problem.

3 Tools: the means for engaging and manipulating resources and ideas.

4 Scaffolding: scaffolding processes support individual learning efforts.

These four components are critically important in creating an effective and truly educa-
tional problem-based learning situation.

Simulations and Games

Learning through simulations has long been part of human experience. Simulations are
in essence evolving case studies that allow participants to examine issues and problems
that arise in a specific situation (Gredler, 2004). Participants make decisions that affect
the situation and experience the results of those decisions in an environment that does not
affect the real world.

Simulation as an educational tool is particularly appealing for situations where physical
safety is an issue. Activities that allow individuals to play out situations without placing
anyone at risk have a long and honorable history. As an example, astronauts practice
spacewalks in pools that simulate the conditions they will encounter in outer space; this
is much safer than letting new astronauts experiment with spacewalking for the first time
when they are in orbit around Earth. Proponents of simulation as an educational activity
argue that humans have a natural tendency to learn through mimesis, that a simulation
offers a safe environment in which to explore possibilities, and that there is a need for
opportunities to experiment with decision making before actually entering certain pro-
fessional arenas. For example, the personnel of California’s San Onofre Nuclear Power
Generating Station regularly reviews and explores the best methods of dealing with emer-
gencies by staging simulated crises in a room designed to look exactly like the plant’s
actual control center. Simulations can also be useful instructional activities for promoting
better, more informed decision making regardless of the relative safety of the real-world
event (Brown, 1999). It seems students gain experience as multidimensional problem solv-
ers while engaged in instructional simulations (Brown, 1999; Gredler, 1996).

Professionals in Practice

When | was a public school teacher, | was a member of the executive council of my union.
| was involved with negotiating a contract between teachers and the local board of educa-
tion. Both sides agreed to facilitate the process by undergoing training from the Harvard
Negotiation Project. One of the first things the project instructors had all of us do was
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participate in a simulation game that had all of us working on coming to an agreement over
prices and wages for some fictitious community. Although | can barely remember the sce-
nario or the rules, | remember clearly the lessons learned about combating the problem
instead of combating the opposing team. That activity helped all of us as we entered into
a particularly difficult contract negotiation.

Abbie Brown
Former teacher at George Washington Middle School
Ridgewood, New Jersey

Instructional Games

Instructional games are a subset of instructional simulations. A game is an activity in
which participants abide by specified rules as they strive (often competing against others)
to achieve a specific goal (Smaldino, Lowther, & Russell, 2012). According to Gredler
(2004), games can support four different instructional purposes:

1 To practice or refine knowledge or skills.

2 To identify gaps or weaknesses in knowledge or skills.

3 To review or summarize the content presented.

4 To illustrate and develop new concepts among concepts and principles.

Making use of games as instructional activity has a number of advantages: Games keep
learners interested in repetitious tasks (e.g., memorizing); well-designed games are fun
to play and attractive to learners; and game play can provide a relaxed atmosphere for
learning. However, games can also distract learners from focusing on the content if they
are poorly designed or create an atmosphere of intense competition (where the goal of
winning the game eclipses that of learning the content) (Smaldino et al., 2012). Depending
on the construction and application of an instructional game, it may be oriented toward
either a directed or open-ended environment.

One particularly popular game adaptation is based on the Jeopardy! television show.
Within a directed learning environment, a review activity based on a popular television
game show such as Jeopardy! can be an engaging and effective content review activity.

Just-in-Time Teaching

Just-in-time teaching or just-in-time instruction is currently a popular concept among edu-
cators. It is a strategy whereby direct instruction is provided based on the immediate needs
expressed or indicated by students during a lesson or work period. Just-in-time teaching is
adaptive; the instructor may choose from a number of short lessons prepared in advance
or may improvise a brief lesson. The just-in-time approach makes use of direct teaching
methods within an indirect teaching environment. The instructor takes the role of facilita-
tor, providing short lessons that cover content the students themselves request.

Research Support for Instructional Practices

An instructional designer’s job includes making decisions about the instructional activi-
ties that are to be used to help learners meet specific goals and objectives. In making these
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decisions without falling into the cycle of only teaching the way we were taught, where
should an instructional designer begin? One of the most valuable ways to think about this
question is to look at the literature on teaching effectiveness. In doing so, the following
question should be explored: What instructional practices and process have been validated
by research data? Three major research studies or research meta-analyses give specific
guidance in answering this question. The results of these studies can assist instructional
designers in selecting appropriate and effective instructional activities.

One of the earliest and most helpful meta-analyses was conducted by Joyce and Weil
(2008). They proposed systems of instruction (what they call “models”) that have research
validation (see Figure 8.5). These models work better than other processes in accomplish-
ing certain learning outcomes (goals). They have proposed four categories of models:
personal, information processing, behavioral, and social. More than 20 models, which
have substantial research validation, are presented in their book Models of teaching
(Joyce & Weil, 2008).

Another meta-analysis of research-supported teaching practices appeared in 1993
when Ellis and Fouts published their first analysis involving innovations in education.
The second edition of their book, Research on educational innovations (1997), included
the results of meta-analyses of 12 educational innovations. They proposed viewing the
research on teaching practices on three research levels: basic, comparative, and evaluative.

Level I (basic) is pure research conducted in a laboratory setting. The purpose is to
establish a “theoretical construct or idea as having some validity” (Ellis, 2001, p. 20). The
research conducted at this stage is extremely useful but must be validated with continued
research. This research typically has led to theories about learning, which are often then
developed into programs or instructional methods.

Level IT (comparative) research is designed to “test the efficacy of particular programs or
instructional methods in educational settings. Educational researchers who are interested
in applying theories and procedures developed at the pure or basic level generally conduct
such studies” (Ellis, 2001, p. 22). The research conducted at this level is done in educational
settings to determine how effective these particular instructional methods or programs are.

Level III (evaluative) research is designed to determine the efficacy of instructional
methods or programs at a much larger level rather than in an isolated educational setting.

Nondirective Teaching

Personal Models Concepts of Self

Thinking Inductively

Attaining Concepts

Scientific Inquiry and Inquiry Training
Information-Processing Models Memorization

Synectics

Advance Organizers

The Developing Intellect

Mastery Learning and Programmed Instruction
Behavioral Models Direct Instruction
Simulations

Partners in Learning (Dyads to Group investigation)
Role Playing

Jurisprudential Inquiry

Adapting to Individual Differences

Social Models

Figure 8.5 Models of teaching validated by research (Joyce & Weil, 2008).
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Large-scale implementation of an instructional model or program is studied to examine its
overall effects on various stakeholders (e.g., learners, instructors, customers).

Ellis (2005) continues this analysis. His work indicates that few educational innova-
tions have sufficient research validation (Levels IT and III) to prove their effectiveness.
There are a few clear winners (teaching practices with research validation) and a few clear
losers (teaching practices with little or no clear research validation), with the majority of
educational innovations having mixed research support. The educational innovations he
analyzed are:

setting standards
self-esteem and self-efficacy
brain research

teaching for intelligence
thinking skills programs
whole-language learning
curriculum integration
cooperative learning
mastery learning

direct instruction
assessment.

Marzano, Pickering, and Pollock (2004) also conducted a meta-analysis of teaching prac-
tices research. In their book Classroom instruction that works: Research-based strategies
for increasing student achievement, they propose that teaching is rapidly becoming more
of a science. The evidence examined so far indicates that specific types of teaching prac-
tices have strong effects on student achievement and that these practices work well with all
types of subject matter. We use Marzano et al.’s (2004) work, and the work of Dean, Ross
Hubbell, Pitler, and Stone (2012), authors of the second edition of Classroom instruction
that works, to organize the recommended instructional activities in the following section.

Activities Based on Proven Effective Practices

There are probably as many different kinds of specific learning activities as there are
instructors. Every teacher has a few activities that have become his or her favorite through
habit or a history of success. As a novice instructional designer developing your own
repertoire of instructional activities, it is important to experiment with those that have
the greatest potential to positively affect your students’ achievement. As mentioned
previously, Marzano et al.’s (2004) and Dean et al.’s (2012) categories of instructional
strategies are proven through research to have a strong effect on student achievement.
The nine categories are:

identifying similarities and differences;
summarizing and note-taking;

reinforcing effort and providing recognition;
homework and practice;

nonlinguistic representations;

cooperative learning;

setting objectives and providing feedback;
generating and testing hypotheses;
questions, cues, and advance organizers.

o0 IO\ bW
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Prescribing activities that employ these general strategies should therefore lead to a more
successful and effective instructional design. The following is Marzano et al.’s (2004) and
Dean et al.’s (2012) list expanded to include descriptions and specific examples of activi-
ties that can be prescribed.

Identifying Similarities and Differences

The ability to determine how things are alike and different is critically important and
crucial for most forms of understanding. Specific instructional activities that can facilitate
this process include:

o  Examples and non-examples: The essential instructional strategy activity that explores
similarities and differences is the provision of examples and non-examples. It is not
enough to simply describe what something is. It is important to also illustrate what
something is not (for example, “A noun is a person, place, or thing. A noun is 7ot an
action word nor is it a descriptive word”).

o Classifying: Classifying requires the organization of various elements, objects, or con-
cepts according to their similarities. A critical task of classifying is identifying the rules
that govern category relationship. Activities that support skill with classifying include:

o  Grapbic organizers: A visual display that illustrates the classification of informa-
tion can help students better understand the similarities and differences among
various elements, objects, or concepts. Venn diagrams are popular graphic orga-
nizers for the display of sets and subsets (see Figures 8.6 and 8.7).

o Scattergrams: An example of an instructional activity that requires students to
organize information according the components’ similarities is a scattergram. The
instructor provides a randomized display of the various elements, objects, and/or
concepts that are the topic of study and asks students to organize them according
to their similarities. This is an activity students may do on their own, as a class,
or in small groups. Although there is usually no single correct method of organiz-
ing the data, a critically important aspect of this activity is the discussion of why
students organized things as they did (this allows for clarification and guidance
from the instructor and from peers) (see Figure 8.8).

o Analogies, metaphors, and similes: Another activity that explores the similarities
and differences of elements, objects, and concepts is the development of analogies
(“A is to B as C is to D”), metaphors (“A is D”), and similes (“A is like D). The
exploration of analogies, metaphors, and similes can encourage students to draw
on their own experiences to better understand new information.

Professionals in Practice

In teaching instructional design, | often ask students to develop a simile that compares the
production process to the students’ previous experiences. Asking students to complete
a sentence such as, “Instructional design is like...,” often results in deeply insightful
statements that, when shared with the entire class, cause everyone to understand multi-
media production a bit better than they did before. It often increases my understanding of

”

how better to describe the process as well.
Abbie Brown
Professor at East Carolina University
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Figure 8.6 A simple Venn diagram showing sets and subsets.

Orders of the reptile class of animals

Lizards Snakes Turtles
Gecko Boa Constrictor Box Turtle
Iguana Cobra Painted Turtle

Figure 8.7 A simple classification chart.
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Figure 8.8 A scattergram of terms and labels used in the order of the reptile class of animals.
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Summarizing and Note-Taking

While these are often considered study skills and are not often addressed as part of an
instructional design after high school, summarizing and note-taking have proven them-
selves to be highly effective instructional activities for both adolescent and adult learners.
Activities that facilitate summarizing and note-taking include:

e “Ten and two”: Common wisdom among experienced instructors is the rule of
“ten and two” (ten minutes of presentation; two minutes of synthesis). During formal
instruction, schedule a brief, relatively informal review and synthesis activity after
about ten minutes of formal presentation. Students may turn to a neighbor and dis-
cuss the information presented or they may review and compare their notes. After this
review and synthesis, the instructor invites questions and offers clarifications on the
material presented.

e Reflective writing: Students may be asked to generate a written response to the infor-
mation presented. This gives them an opportunity to reflect on and make personal
connection with the material. As with the “ten and two” activity, it is important to
follow reflective writing with a question-and-answer period.

e Reciprocal teaching: In this activity, small groups of students gather together and
teach each other the content dictated by the instructional goals and objectives.
One student takes the role of group leader and directs the discussion, but all
members of the group are responsible for reviewing, clarifying, and summarizing
the information.

e Revising and adding to notes: An effective instructional activity that is often over-
looked is the revision of notes taken during presentation. Students work individually
or in small groups to revise and add to their notes in order to summarize and synthesize
the material.

Reinforcing Effort and Providing Recognition

Critically important to student success is the belief that effort ultimately enhances achieve-
ment. Students who believe in the importance of effort are much more likely to succeed.
Finding ways to recognize and reward effort made is therefore an activity that can increase
the efficiency and effectiveness of an instructional design:

e Pause, prompt, and praise: This is an activity that can be extremely important in
helping students achieve success, but it is not possible to schedule this precisely into
an instructional design. If the instructor notices a student or students struggling with
a task, the students are asked to pause what they are doing in order to discuss the
problems they have encountered. The instructor then offers a prompt, suggesting a
way of working around or through the problem (see the description of just-in-time
teaching). If the students succeed by implementing the suggestion, the instructor offers
praise for a job well done.

e Rewards and symbols of recognition: An instructional design may have built into
it methods of rewarding and recognizing student success. Students may receive
tokens (small prizes) or they may see their name highlighted in a place of honor.
These extrinsic rewards do not diminish intrinsic motivation if they are given
rewards for accomplishing specific performance goals (Dean et al., 2012; Marzano
et al., 2004).
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Homework and Practice

Research indicates that homework and practice increase achievement and learning (Dean
et al., 2012; Marzano et al., 2004). It is also a natural, intuitive assumption that the more
one practices, the better one becomes with just about anything. Assigning activities that
promote repeated practice is a recommended component of most instructional designs.
Activities that promote practice include:

e Speed and accuracy reporting: For instruction that has skill development as one
of its goals, requiring students to keep track of their speed and accuracy is a very
good idea. Have students keep a progress chart for themselves that tracks indi-
vidual progress.

e Homework: Assigning activities to be completed outside of formal class time can
extend learning opportunities as well as give students a chance for more prac-
tice. Assuming the instruction requires multiple class meetings, assign homework
that includes a clear statement of the assignment’s purpose and outcome; this
lets students know why they are performing the task and what they should focus
on. Be prepared to offer feedback on homework assignments at subsequent class
meetings; offering feedback greatly increases the effectiveness of homework as an
instructional activity.

Nonlinguistic Representations

A popular psychological theory known as dual coding (Pavio, 1990) suggests that humans
store information in two forms: linguistic and imagery. The imagery mode is a combina-
tion of mental pictures, physical sensations (touch, taste, smell), kinesthetic associations,
or sound. The linguistic mode is the one most commonly used to present instructional
material (through the use of lecture, assigned reading, and question-and-answer sessions).
However, research indicates that the more people make use of both linguistic and
imagery modes, the better they are able to analyze and recall information. Nonlinguistic
representations include:

e [llustrations and animations: The research of psychologists such as Richard Mayer
(2001) suggests that recall is enhanced when learning activities include graphics and
animated sequences that illustrate the content. There is evidence to suggest that mem-
ory for pictures is generally better than memory for words; this is referred to as the
picture superiority effect (Anglin, Vaez, & Cunningham, 2004). However, animations
should be used judiciously because research indicates that they are effective primarily
as attention-getting devices or in situations where the learners are not novices with the
content and have some knowledge of how to attend relevant cues and details provided
by animation (Anglin et al., 2004).

e Graphic organizers: Graphic organizers, discussed earlier in this chapter (see the
section on classifying), are actually a combination of the linguistic and imagery
mode because they use words and phrases organized in descriptive patterns (see
Figure 8.9).

e Sound: The use of sound effects and nonspeech audio (music, background noises) can
have a profound effect on learners’ recall. Sound cues support the acquisition, pro-
cessing, and retrieval of new information in a variety of ways (Bishop & Cates, 2001).
The programs of National Public Radio that incorporate background noises and
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Sir Gorlois ---- Lady Igraine King Uther
[ [T ]

Morgan Le Fay King Arthur - Queen Guinevere

Prince Mordred

Figure 8.9 A graphic organizer illustrating the rather convoluted family relationships in the Legend of King
Arthur.

sound effects are good examples of how nonlinguistic sound can be used to enhance
the presentation of information in a way that stimulates the listener’s ability to attend
to and recall the information presented.

e Kinesthetic representation: Creating physical models or working with manipulative
representations (such as the Cuisenaire rods used in elementary math classes) can
help learners interpret and understand information through the sense of touch and
movement.

Cooperative Learning

Students working together to accomplish a task is currently very popular, and there is
research to suggest that cooperative learning is an effective and efficient instructional
activity (Ellis, 2005). Cooperative learning experts David Johnson and Roger Johnson
(1999) outline five defining elements of cooperative learning: positive interdependence
(everyone working together to succeed); face-to-face promotive interaction (offering help
and praise to group members); individual and group accountability (each member con-
tributing to the group’s success); interpersonal and small group skills (communication,
decision making, conflict resolution); and group processing (reflecting on how the group
functions and how its functioning can be improved). Cooperative learning activities are
particularly helpful to low- and middle-achieving learners when the groups consist of
heterogeneous combinations of low-, middle-, and high-achieving students. All indica-
tions are that cooperative learning works best when groups are kept relatively small (three
or four students per group). The best cooperative learning activities are well structured
with clearly defined goals and expectations. Because cooperative learning is particularly
popular at this time, it is important not to overuse this type of activity at the expense of
independent practice and skill development.

Setting Objectives and Providing Feedback

In Chapter 6, we discussed the importance of determining instructional goals and the
common practice of creating instructional objectives that accompanied these goals.
It is true that setting instructional objectives (determining the expected outcome of
the instructional activity) promotes efficient instruction. However, in some cases, setting
objectives may cause the instruction to be too efficient in a limited manner. Research indi-
cates that objectives carefully specified by the instructional designer may actually cause
a decrease in students’ general learning. Students may focus so completely on the specified
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objective that they do not explore the material in a way that allows them to develop
broader or deeper understanding of the general topic (Dean et al., 2012; Marzano et al.,
2004; Walberg, 1999). If the goal is for students to develop a personalized, broader, and
deeper understanding of a topic, they should be encouraged to personalize the instruc-
tional goals by creating their own learning objectives. The instructor then works with the
student, providing feedback on how well the student’s objectives align with the instruc-
tional goals and whether the student is meeting his or her objectives. Activities that support
setting objectives and providing feedback include:

e Contracts: A popular activity that supports setting personalized learning objectives is
the student contract. Students work with the instructor to develop their own individu-
alized learning contracts, stating objectives that relate to both the instructional goals
and to the students’ personal interests, strengths, or weaknesses.

e Critique sessions: The instructor, other students, or groups of students offer feedback as
to whether the individual or group is accomplishing stated objectives. Group-to-group
critique sessions are particularly effective as part of cooperative learning activities.
Feedback should be some combination of positive and corrective; formal critique
sessions often follow a format that offers three categories of feedback: “What I see”
(statements of exactly what the reviewer perceives), “What I like” (statements of what
the reviewer is positively impressed with), and “What I think needs improvement”
(statements of what the reviewer finds problematic).

Generating and Testing Hypotheses

Having students make predictions and conduct experiments based on those predictions
is a good way to improve student achievement (Dean et al., 2012; Marzano et al., 2004).
There are essentially two methods of generating hypotheses: inductive reasoning and
deductive reasoning. Inductive reasoning is the process of drawing new conclusions from
available information. Deductive reasoning is the process of using general rules (heuris-
tics) to predict a future action or event. In generating hypotheses as a classroom activity,
students may use inductive or deductive reasoning or a combination of the two. However,
it is important to have students explain their thinking (perhaps even explain whether they
are working inductively or deductively) in order to gain the greatest benefit from any
hypothesis-generation activity. Although creating and testing hypotheses is most often
associated with science, it is possible to make very good use of this activity in many other
content areas. For example, high school students studying the short story form might be
asked to predict a story’s outcome before completing the story. As another example, adults
learning a specific administrative process might be asked to predict the follow-up tasks
involved upon completing the process. Hypotheses-generating activities get students to
explore the content of the lesson more thoroughly. They also can cause students to think
more about their own thinking process (metacognition), which helps students become bet-
ter decision makers and problem solvers.

Questions, Cues, and Advance Organizers

The strategies of introducing a topic by asking questions about that topic or by providing
some type of preview of the topic (cues and advance organizers) are intended to help
students retrieve what they already know that is related to the topic and prepare them
to receive new information in the best frame of mind. Research on questions, cues,
and advance organizers indicates they are effective and efficient instructional activities



132 Planning, Designing, and Implementing

(Dean et al., 2012; Marzano et al., 2004). General rules that apply to all question, cue,
and advance organizer strategies are:

Focus should always be on what is important about the topic (as opposed to focusing
on what is unusual about the topic).

Questions and cues that require students to analyze information produce more learn-
ing than questions that require simple recall.

Having posed a question, waiting briefly before accepting student responses can
increase the depth of those responses (teachers are typically instructed to mentally
take a slow “three count” before accepting responses from students).

Advance organizers can take a variety of forms. Before proceeding with instruction:

Students may be encouraged to skim the content.

The instructor may tell a brief story that relates to the content.
An agenda or outline may be provided to students.

A graphic organizer may be provided to students.

Students may be given a writing prompt related to the content.

The activities described in this section are only a sample of the myriad activities that
are used for instruction. However, these activities have the advantage of having some
research-based support for their use.

Bill has decided that the writing center will provide activities that include problem-
based learning in which small groups of students will edit poorly written sample
papers, as well as one-to-one tutoring that provides scaffolding for students to improve
and increase their writing skills. The center will make available a variety of text and
computer-based resources that students may use at any time, and it will conduct
workshops throughout the year, the topics of which will be decided by student sur-
veys. The center will also provide progress charts to help students keep track of their
development by recording the results of writing evaluations conducted at the center
and grades received on written assignments.

Carol has decided that the customer service supervisor training program will consist
of a series of presentations and lectures combined with simulations, games, and recip-
rocal teaching activities in which participants will engage to increase their skills and
abilities in order to meet the program’s performance objectives. Each training session
will begin with an advance organizing activity, and those who complete the training
program will receive a framed certificate as a symbol of recognition.

Learning Environments, Activities, and the Instructional
Design Process

Specifying the learning environment and instructional activities is an important part of the
instructional design process. It should help you answer the following questions:

Will the learning environment be open-ended or directed?

Will the learning environment be oriented toward the learner, knowledge, assessment,
community, or some combination of these four?

What teaching strategies will be employed?
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e  What will the students do during the instruction that will help them learn the content?
e How are the instructional activities you prescribe supported by research that indicates
their effectiveness?

Summary

The activities in which the learners participate to gain knowledge, skill, or insight are the
single most important part of an instructional design. Instructional designers prescribe spe-
cific activities based on the information gathered during task, learner, and goal analyses.
Something to be mindful of is the fact that most people will naturally recommend the instruc-
tional activities that they themselves learned from and/or best fit their preferred learning
style; an instructional designer does not have the luxury of prescribing only those activities
that he or she prefers. The number and order of the activities prescribed define the scope
and sequence of the instruction. There are essentially two types of learning environments:
directed and open-ended. Directed learning environments are ones in which the instruc-
tional designer determines specific learning objectives and prescribes structured activities
in which participants demonstrate they have learned by meeting those objectives. Open-
ended learning environments either present learners with a complex problem to complete
or explore or help the learner determine a personalized problem to be solved or explored.
Problem-based learning and instructional simulations are examples of open-ended learning
situations. Instructional games—a subset of simulations—are activities that may be applied
in either directed or open-ended environments. Instructional activities that have a strong
research base to prove their efficacy are identifying similarities and differences; summarizing
and note-taking; reinforcing effort and providing recognition; homework and practice; non-
linguistic representations; cooperative learning; setting objectives and providing feedback;
generating and testing hypotheses; and questions, cues, and advance organizers.

Connecting Process to Practice Activities

1 Bill chose to create a knowledge-centered environment for his community college’s
writing center. He might have chosen to create a learner-centered environment
instead. What are the advantages and disadvantages of selecting a learner-centered
environment in this case? What might be the advantages and disadvantages of creat-
ing a blended learner-centered and knowledge-centered environment?

2 How might Carol make use of both direct and indirect teaching strategies in her com-
pany’s customer service supervisor training program?

3 You have been contracted by a hospital to develop instruction for new volunteers
on how to work with patients and their families. What type of learning environment
would you recommend establishing for this group?

4 As the instructional designer for a large corporation, you have been assigned the task
of creating a 90-minute workshop on office safety and emergency preparedness. What
activities might you include in this workshop?

5 You are a fifth-grade schoolteacher. One of your district’s objectives for all fifth-grade
students is that, by the end of the school year, they will be able to correctly identify
the nouns, verbs, adjectives, and adverbs used in a paragraph of expository text. What
activities might you prescribe for your students throughout the school year to help
meet this objective?

6 A professor of American history would like her students to develop greater under-
standing of what life was like in Chicago during the “Roaring Twenties.” What
instructional activities might you recommend to her?
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Part IV

Evaluation

Determining the Effect of the
Intervention

Once you have decided upon the goals and objectives of the instruction and have organized
the instructional environment and activities, you will need to decide how to measure the
learners’ development and evaluate the success of the instructional design. Conducting
carefully planned evaluation activities helps the instructional designer revise and improve
the instructional intervention in order to better serve the learners.

Chapters 9 and 10 describe the principles, processes, and practices of assessment and
evaluation that instructional designers use to determine learner success and the success of
the instructional design process. Chapter 9 focuses on the principles, processes, and practices
of evaluating learner achievement. Chapter 10 explains how to go about determining the
success of the instructional design product and process.
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Chapter 9

Evaluating Learner Achievement

Source: Shutterstock 94508929.

Jake’s eighth-grade students need to demonstrate their ability to meet the following California math
standard: “Students know the definitions of the mean, median, and mode of a distribution of data
and can compute each in particular situations.” As Jake works on creating instruction to help bis
students meet this standard, he is considering how he will assess his students. Jake needs to determine
what type of assessment(s) will allow him to best determine if his students have met the standard.

Ian is responsible for determining the effectiveness of a new performance incentive program that
has been implemented in bis division. The program was designed to boost employee morale, with
the outcome being a decrease in employee absenteeism and an increase in sales. lan needs to deter-
mine how to assess whether the program has met its goals.

Guiding Questions

What is evaluation?

How do evaluation and assessment differ?

What role does evaluation play in the instructional design process?
What is learner evaluation?

What types of learner evaluations exist?

How are learner evaluations designed and developed?

How do you determine when a learner evaluation has been successful?
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Key Terms

assessment (page 138)
criterion-referenced  (page 141)
evaluation (page 138)
instruments (page 138)
learner evaluation (page 139)
measurement (page 138)
norm-referenced (page 141)
reliability (page 140)
validity (page 140)

Chapter Overview

An important part of the instructional design process is determining how well the design
worked. Success can (and should) be measured at different stages and on different elements
throughout the process. Varied and sustained evaluation helps ensure that the intervention
created during the instructional design process meets the needs of everyone involved.

There are three major evaluation types that you will typically use as an instructional
designer: learner, formative, and summative. Each has its own specific purpose and
distinct techniques; the techniques are procedures used to gather data. An experienced
instructional designer has a solid understanding of each of these three evaluation types
and the techniques associated with each type, and is capable of designing and conducting
evaluations using all three. With this in mind, the goal of Chapters 9 and 10 is to provide
an overview of these evaluation types as they relate to the instructional design process.

In this chapter, the focus is exclusively on learner evaluation. The goal of learner evalu-
ation is described, along with the role it plays in instructional design. The development
and implementation of learner evaluations are discussed, as is how to determine if a
learner evaluation has been successful.

Evaluation, Assessment, and Measurement

There are two terms related to evaluation that are important for you to be familiar with:
assessment and measurement. Assessment refers to procedures or techniques used to
obtain data about a learner or product. Measurement refers to the data collected, which
are typically expressed quantitatively (i.e., numbers). The physical devices that are used to
collect the data are referred to as instruments (e.g., rating scales forms, observation sheets,
checklists, objective tests). Evaluation refers to the process for determining the success
level of an individual or product based on data and then making decisions based on this
success level. We use the term “evaluation” in this book; in doing so, we are referring to a
process that includes assessment and measurement. We will also use the term “assessment”
to refer to the techniques used during evaluation to gather data.

The Purpose of Evaluation

Worthen, Sanders, and Fitzpatrick write that the purpose of evaluation is the “identi-
fication, clarification, and application of defensible criteria to determine an evaluation
object’s value (worth or merit), quality, utility, effectiveness, or significance in relation to
those criteria” (2004, p. 5). In essence, evaluation is used to determine the success level of
something; this something is typically an individual or a product, such as a lesson, project,
or program (although a process can also be evaluated). A properly designed and imple-
mented evaluation provides an instructional designer with appropriate data that can be
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analyzed to determine the success level of whom or what is being evaluated. Once this is
determined, an instructional designer decides if changes need to be made. These changes
vary based on whom or what is being evaluated and when the evaluation is taking place.
Changes could include such things as learner remediation, redesigning the instructional
materials, or abandoning the entire instructional intervention. Changes made are done so
to help improve the likelihood that a learner will reach a high level of success.

Professionals in Practice

Implementing instructional design is format specific. All of the learning programs | imple-
ment require tracking through a learning management system or learning record store.
Our online courses must be loaded and tested in the LMS prior to launch to ensure quality
and usability. We schedule our classroom events through the LMS as well, and leverage
the system to administer live pilot testing and train the trainer sessions prior to launch. |
evaluate most courses using level | surveys, level 2 learner assessments, and level 3 busi-
ness impact studies. Our LMS team compiles data from each of these evaluation tools from
which we determine after-action activities that may include personal interviews, stake-
holder meetings, and course content revisions throughout the lifecycle of each program.

Ken Hubbell
Senior Manager, Learning Technology
Ingersoll Rand University, Ingersoll Rand plc

The Goal of Learner Evaluation

Determining if a learner has reached a high level of success is accomplished through learner
evaluation. Learner evaluation helps determine the level of performance or achievement
that an individual has attained as a result of instruction. This is established by the extent
to which a learner is able to meet instructional goals and objectives.

Chapter 6 discusses in detail what instructional goals and objectives are and how they
are developed. As a reminder, instructional goals describe the general intentions of instruc-
tion, while instructional objectives describe more specific outcomes of what a learner
should be able to demonstrate once instruction has been completed. An effective and
appropriate learner evaluation is based directly on the instructional goals and objectives.
The next section describes how this is accomplished.

Professionals in Practice

| was contracted by a hospital to help design and implement an intervention that would
help a particular population of nurses employed by the hospital pass a mandatory state
examination on anatomy and physiology. Each nurse was returning to the profession after
an absence of a year or more. Based upon data provided by hospital administrators and
data from analysis (task and learner) conducted by the instructional designer, it was deter-
mined that a 4-week, self-paced training system delivered through the web would be
developed and implemented as the intervention. The nurses from this group, who did not

(continued)
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(continued)

pass the examination the first time, would participate in the training to pass a subsequent
examination.

Working with a team that included a web developer, graphic artist, and two nurse
trainers (subject matter experts), | developed the training. As the training was being devel-
oped, several nurses were asked to try out portions of it. | observed several using the
training. In addition to the observations, | solicited feedback from the nurses by conduct-
ing a group interview protocol after they had gone through parts of the training. Several
open-ended questions were asked during the group interview. | analyzed my observation
notes and the nurses’ responses. This formative evaluation revealed that several changes
probably should be made to the training. One such change was to add review quizzes more
frequently throughout the content. | implemented this change, along with several others.

Once the training was completely developed, it was piloted with 25 nurses. The results
of the training were encouraging: 22 of the nurses passed the examination the second
time! Based upon the learner evaluation results (the high percentage of nurses who passed
the examination), the hospital administration made it mandatory that all nurses needing to
take the examination would participate in the training prior to doing so. If the successful
results continued, then additional training would be developed using the same self-paced,
web-based format. It was also decided that the nurses who failed the second examination
would go through the training again.

Two types of evaluation were used in this instructional design example: formative and
learner. Each was used to provide unique data that allowed me to make decisions on how
to develop and implement an efficient, effective, and satisfying intervention that helped
meet the goal of my client.

Tim Green
Former director of distance education
California State University, Fullerton

Developing Learner Evaluations

The development of a learner evaluation begins with examining the instructional goals
and objectives that were created as a result of the needs and task analyses. An instruc-
tional designer examines the instructional goals and objectives to determine what change
the instruction is meant to bring about. Is it a change in learner knowledge, skill, or
attitude? In addition, the instructional designer determines how the success of a learner
will be judged. Will a learner be compared to other learners or will a learner’s level of
success be determined based on competence? The answers to these questions will help an
instructional designer develop an effective learner evaluation that includes appropriate
assessment activities.

Validity and Reliability

Two key concepts are important to understand and keep in mind when developing a
learner evaluation: validity and reliability. A learner evaluation is considered to have
validity if it helps determine whether the intended outcomes of instruction (based on the
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instructional objectives) were actually met by the learners. In other words, did the learners
meet the instructional objectives? A learner evaluation that allows this to be determined
is considered to be valid. Validity of a learner evaluation (especially tests) is not always
easy to determine.

There are various types of validity; face validity and content validity are two that an
instructional designer should be familiar with. Face validity is concerned with how a learner
evaluation appears. Experts are asked to judge whether they believe the learner evaluation
is reasonable, well designed, and likely to be capable of gathering appropriate data. If
experts believe these to be true, then the learner evaluation is said to have face validity.

Content validity is similar to face validity. However, what is being determined with
content validity is the extent to which the specific intended domain of content is addressed
in the evaluation (Carmines & Zeller, 1991, p. 20). For example, the questions in a test
should represent the important content and/or skills that the instruction covered. Evidence
of content-related validity is generally determined by having subject matter experts look
at the test items and make judgments about the appropriateness of each item and how
well the domain was covered. Additionally, the instructional designer can create a table of
specification to help determine the content validity.

Reliability is the extent to which a learner evaluation will provide similar results when
conducted on multiple occasions. If a test is given to the same learner at different times
without the learner receiving any additional preparation and similar results occur, then
the test is considered to be reliable. There is a variety of statistical methods for determin-
ing reliability; however, they are beyond the scope of this book.

Criterion-Referenced and Norm-Referenced: Simplified

Most learner evaluations you will help develop will be criterion-referenced (also referred
to as minimum-competency or mastery). A learner evaluation that is criterion-referenced
indicates that a learner is being judged based on his or her level of competence. Competence
is determined by specific criteria, such as being able to answer a specified number of ques-
tions or the ability to demonstrate certain skills in a specific amount of time. If you have
a driver’s license, remember back to when you first earned it. Part of earning the license
was passing a driving test, which consisted of you demonstrating to an examiner that you
could safely operate a car. As you drove the car, the examiner asked you to perform vari-
ous tasks and checked off how successful you were at completing these tasks. At the end
of the driving test, the examiner tallied your score to determine the level of competence
you obtained. If your score was high enough, you passed the driving test. Passing the test
indicated that you had met certain criteria set by the Department of Motor Vehicles or
Secretary of State and therefore had demonstrated competence.

A learner evaluation that is norm-referenced indicates that the results of the evalua-
tion are being used to compare or rank learners. There are numerous norm-referenced
examinations that as a student you are familiar with. Most graduate students are
required to take the Graduate Record Exam (GRE) and include the score as part of
their program’s admissions application. The GRE is designed to provide a spread of
test scores that are ranked in comparison to others who have taken the same test. This
information assists admission officers in making decisions about individuals that will be
admitted into graduate programs.

Although both serve useful purposes, criterion-referenced learner evaluations generally
provide more useful information. This information can help instructors and instructional
designers in making decisions about where a learner may have gaps in his or her learning.
Knowing this type of information will allow for changes to be made to instruction that
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will benefit the learner. A norm-referenced learner evaluation does not measure compe-
tence. Knowing how a learner ranks in relationship to other learners does not provide
the necessary information about how competent the learner is or what changes need to
be made to help improve instruction. Our treatment of learner evaluation in this chapter
focuses on criterion-referenced learner evaluation.

Starting with the Instructional Objectives

It is extremely important to understand that instructional objectives are a key element
in the development of an effective learner evaluation. The learner evaluation should be
derived from the instructional objectives. There needs to be a direct relationship between
the instructional objectives and learner evaluation. If there is, the learner evaluation will be
authentic; in other words, the learner evaluation will help the instructor and instructional
designer determine if a learner has or has not met the intended instructional outcomes.

Well-written instructional objectives will describe the outcome a learner should be able
to achieve after instruction has been completed. Three typical outcomes are possible; the
outcome could be a change in a learner’s knowledge, skill, or attitude. The task of an
instructional designer is to identify what type of outcome is expected and then develop
an assessment technique that will determine whether this outcome has been achieved.
Each of these outcome types requires a different approach. We will take a look at how
each outcome can be addressed.

Instructional Objectives and Instructional Outcomes

How can you determine whether the intended outcome of an instructional objective is a
change in knowledge, skill, or attitude? Take a look at the action (the verb) that is part of
the instructional objective. For example, read the following and identify the action:

The learner will be able to list the three major warning signs of a heart attack.

The action in the instructional objective is to list—more specifically, to list the three major
warning signs of a heart attack. The outcome of the instructional objective is for the
learner to be able to identify when an individual might be having a heart attack.

We have now identified the action and the outcome, but what type of outcome is
this? To help answer this question, refer back to the learning taxonomies we discussed in
Chapters 2 and 6. Three types of learning taxonomies were discussed: cognitive, psycho-
motor, and affective. As you look at these taxonomies, does the action seem to fit into
one of them? The action fits into the cognitive learning taxonomy (Bloom’s taxonomy of
the cognitive domain, as it is referred to) at the comprehension level. Because it fits into
the cognitive domain, the outcome of the instructional objective is a change in a learner’s
knowledge. Knowing this information will help you develop an appropriate assessment
technique that will determine whether a learner has achieved the outcome.

As you gain more experience with instructional objectives, determining whether the
intended outcome is a change in knowledge, skill, or attitude will become second nature.

A Change in Knowledge

For a learner to be competent in a given field, he or she must possess fundamental knowl-
edge that relates to that field. For example, a nurse needs to know anatomy and physiology
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before being able to treat a patient, a mechanic needs to know the different parts of an
engine before fixing it, and a basketball referee must know the rules of the game before
officiating at it. Because knowledge is such an important element in all fields, being able to
determine the level of knowledge a learner has is a critical part of instruction. Determining
a learner’s knowledge level and whether it has changed as a result of instruction is typically
done through the use of either an objective or constructed-response test (Morrison, Ross, &
Kemp, 2007). These types of tests are often referred to as paper-and-pencil tests.

An objective test includes questions (referred to as items), such as true/false, multiple
choice, and matching, that have one correct answer. Constructed-response tests include
short-answer and essay items, which focus on the learner constructing an answer rather
than selecting one that is provided. Objective tests deal with low-level cognitive abilities—
knowledge and comprehension—while constructed-response tests often deal with higher-
level cognitive abilities, such as application, analysis, synthesis, and evaluation.

Writing well-designed objective or constructed-response tests requires skills that few
have mastered. There are textbooks and university courses that specifically deal with this
topic; it is important to realize that what we provide in this chapter is a basic treatment
of the topic. We only provide guidelines for how to develop different types of test items.

Test Development Plan

Millman and Greene (1993) state that answers to several questions need to be obtained
before a test is developed. The combination of these answers will help an instructional
designer create a test development plan. This plan will help guide the development and
eventual implementation of the test:

What is the purpose of the test?

Who will be taking the test?

How much time will be used for testing?

How will the test be administered?

What will the test cover?

What sources of content will be used?

What are the dimensions of the content?

Which types of item formats are to be used?

How many items are available in the item pool, and how many need to be constructed?
What is the appropriate difficulty and taxonomy level for the items?
How will the items be grouped and sequenced?

How will the items/test be scored?

How will the test be evaluated?

Will an item analysis be performed?

Will the reliability and measurement error of the test be assessed?

(p. 180)

Hopkins (1998) provides guidelines for developing and implementing tests. The
guidelines are:

e DPrepare a table of specifications to guide item development and selection and
maximize content validity.

e It is usually desirable to include more items in the first draft of the test than will
be needed in the final form.
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e The item should be phrased so the content rather than the form of the statement
will determine the answer.
The difficulty level of the items should be appropriate to the group of examinees.
Before the test is given, it is impossible to estimate the difficulty of the items
accurately.
The items should reflect several taxonomy levels.
Classroom tests should be power tests, not speed tests. Learners should be
rewarded for their knowledge rather than their ability to take tests.
The reading level should be relatively easy.
It is often desirable to use more than one type of item.
All items of a particular kind should ordinarily be placed together in the test.
The directions to the learner should be as clear, complete, and concise as possible.
Before the actual scoring begins, answer keys should be prepared and scoring
procedures outlined.
Every reasonable precaution should be taken to ensure excellent testing conditions.
If the test is to be used for program evaluation, research, or important student
decisions, it should be field-tested with a group of comparable students.

(pp- 226-230)

After examining the standard and the learning objectives associated with it, Jake bas
determined that he needs to create two assessments. The first assessment will focus
on his students’ ability to demonstrate their understanding of the definitions of mean,
media, and mode. The second assessment will focus on bis students’ ability to com-
pute the statistics when given a set of data.

Ian has determined that he has three distinct data types to collect: employee morale,
the number of employee absences, and the number of sales. Assessing employee morale
will be difficult because it is bighly subjective. However, lan believes he will be able
to create an instrument that allows him to measure it. Gathering data on employee
absenteeism and sales does not require an assessment. This data is readily available to
him through various departments in his company.

Developing Objective Test Items

True/False Items

True/false items are written as statements that a learner determines to be either correct
(true) or incorrect (false). The knowledge that is tested with a true/false item is limited to
factual information (the knowledge and comprehension level of Bloom’s taxonomy). The
use of true/false items should be kept to a minimum because it is difficult (if not impos-
sible) to determine whether a learner knew the correct response or guessed it (a learner has
a 50% chance of guessing the correct answer).

Guidelines for true/false items:

Use them sparingly, if at all.

They should be completely true or completely false.

They should be restricted to only one thought or idea.

They should not need additional qualification or clarification to answer.
Avoid negatively worded items.
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Examples:

Los Angeles is the capital of California.

An employee who is late to work more than three days in a row will be terminated.
At the collegiate level, a player will be disqualified from a basketball game after com-
mitting his or her sixth personal foul.

Multiple-Choice Items

Multiple-choice items are considered to be the most useful items used in objective tests. Unlike
true/false items, multiple-choice items can be used to judge higher-level thinking, such as
application and analysis. A multiple-choice item consists of a stem, alternatives, and distrac-
tors. The stem is a question or incomplete sentence. The alternatives are the possible answers
to the question, which includes the correct answer, and the distractors are incorrect answers.

Guidelines for multiple-choice items:

The content should be meaningful and not deal with trivial information; this can be
accomplished by relating the item directly to an instructional objective.

The stem should be clearly written and should only include enough information to
allow the learner to understand the item.

The stem should be a question ending with a question mark or a statement that ends
with a colon.

Stick to four alternatives.

Each alternative should be distinct; avoid overlapping alternatives.

The correct answer should clearly be the best possible response.

The correct answer should not include irrelevant clues, such as having it include more
words or being more precise than the distractors.

Alternatives should be grammatically consistent with the stem.

Avoid negatively stated stems.

Avoid using “all of the above” or “none of the above” as alternatives; “all of the
above” can often be simply eliminated by a learner who knows that one of the alter-
natives is incorrect; “none of the above” does not necessarily indicate that a learner
knows the true answer. A learner may correctly choose “none of the above” but
would be unable to supply the correct answer if asked.

Randomly select the position of the correct answer.

Examples:

Norm-referenced learner evaluations are used to

A determine the competence of learners.

B rank or compare learners.

C assess the skill level of learners.

D make decisions about instructional objectives.

The primary function of a Notary Public is to

act as an impartial witness.

verify the originality of documents.
authenticate the accuracy of a signature.

bear witness to the signing of loan documents.

(WN@N-T 2
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e Until 1962, Jamaica was a former colony of what country?

A Germany
B Great Britain
C Spain

D United States of America

e In which of the following ways could 180 pencils be packaged for delivery?

10 boxes with 17 pencils each
13 boxes with 11 pencils each
15 boxes with 12 pencils each
19 boxes with 11 pencils each

OO w>

Matching Items

With matching items, a learner is being asked to determine the relationship between two
different lists of information. The most appropriate use of matching items is when the
information in each column forms a homogeneous group. A few common examples of
information that is tested using matching items are terms and definitions, events and per-
sons, events and dates, and rules and examples. Matching items are typically used to test
knowledge-level instructional objectives.

Guidelines for matching items (see Figure 9.1):

e Providing more items in the answer column (the right-side column) reduces the chance
of a learner guessing successfully.
Make certain that learners fully understand the rationale for how the items match.
Place items on the left with numbers; place the options on the right and assign them
with letters.
Arrange items and options in a logical order.
Place all the items and options on a single page if possible.

e  Limit the list to not more than 10-135 items.

Theorist Theory
__|. Bruner A) Cognitive and Affective Development of Children
_ 2. Dewey B) Cognitive Growth
__ 3. Gagne C) Component Display
____ 4. Gardner D) Conditions of Learning
__ 5. Pavio E) Dual Coding
___ 6. Piaget F) Gestalt
7. Skinner G) Multiple Intelligences
___ 8. Vygotsky H) Operant Conditioning
1) Progressivism
J) Zone of Proximal Development

Figure 9.1 Example of a matching-item objective test.
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Short-Answer Items

A short-answer item is a question in the form of a direct question, a specific problem, or
an incomplete statement or question (this type is also known as a fill-in-the-blank item).
It requires that a learner provide a response rather than identifying the correct response
from a list of possible answers, thus helping to eliminate guessing. A short-answer item
differs from an essay item in that it requires a more concise and constricted answer.
Short-answer items are particularly useful where computation is required to determine
the answer.

Guidelines for short-answer items:

e A direct question is preferable to a statement.

e The question should be written so the response is as brief as possible; this allows the
scoring of the question to be more objective.

e Avoid phrasing the items with wording that comes directly from materials learners
will have read.

e Avoid grammatical or other clues that give away the correct answer.

e  When using incomplete statements or questions, avoid deleting too much information;

for example, “The major export of , , and Venezuela is >
Examples:
e The two major types of graphic file formats used on the web are called .gif and ?

e Tan scored 45 out of 47 on a test. What percentage of correct responses did he make?
e  What planet is closest to the sun?

Constructed-Response Tests

Constructed-response tests differ from objective tests because the answers to questions
making up constructed-response tests do not necessarily have one correct response. Due
to this, constructed-response tests are considered to be subjective tests and are therefore
generally more difficult to score. The major item used in constructed-response tests is the
essay. This type of question allows for higher levels of cognition (e.g., analysis, synthesis,
and evaluation) to be assessed.

Essay Items

As mentioned, essay questions are useful for determining a learner’s higher-level cogni-
tive abilities (e.g., analysis, synthesis, and evaluation). Essay questions can provide insight
into the understanding a learner has on the content that was taught. Additionally, insight
can be gained on how well a learner writes. However, a caution needs to be provided: A
learner with poor writing skills or whose native language is not being used to answer an
essay question may be unfairly evaluated as not understanding content that was taught
because he or she lacks adequate writing skills. It is important to take this into consideration
when using essay items.

Guidelines for essay items:
e They should be carefully focused.

e Several shorter questions—rather than fewer longer questions—tend to provide a
better assessment of a learner.
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¢ Do not give students a choice of questions to answer; have all learners answer the
same questions.

e Inform learners of how the questions will be graded; if spelling is important, inform
the learners. Understanding how a question will be graded will help learners focus on
what is important. This can be accomplished by providing students with a rubric prior
to completing the essay questions.

e The length of time needed to answer essay questions can vary greatly among learners.

e Learners need preparation for taking essay questions.

e Before grading, review the major points that should or could be discussed in each
answer.

e  When grading, read through and grade the same question for each learner before
moving on to the next question.

e  When grading, it is always desirable to have more than one grader.

e  When grading, read through the entire answer once and then check it over for factual
information.

Examples:

e In your opinion, what is the most important element of the instructional design pro-
cess? Support your answer with at least two examples. (3-page limit; 20 points)

e Describe how behaviorist and constructivist theories could be used to teach an individ-
ual how to design and develop a website. Treat each theory separately in your answer.

A Change in Skill

Evaluating whether a learner has had a change in skill is done through examining actions
or behaviors that can be directly observed. This is often called performance assessment.
Typically, what is being examined is a learner’s ability to perform a particular task or
series of related tasks that make up a particular skill. An example is taking blood from an
individual who is donating blood. This general skill can be broken down into a series of
precise skills. The learner is being judged not only on his or her ability to meet the general
skill but also on the more precise skills that make up this general skill. It is important to
note that what we are calling the general skill can also be considered the instructional
goal. The more precise skills would be considered instructional objectives.

Guidelines for evaluating a skill:

e  When evaluating a skill, both process and the product can be evaluated. Determine
whether both or just one will be evaluated; generally, both are evaluated. The product
is the end result or outcome of the skill (for example, a filled vial of blood correctly
labeled and stored).

e  When evaluating the process, the following elements can be included: following a
proper series of steps, using tools or instruments properly, or completing the skill in
a certain timeframe.

When evaluating the product, the quality and quantity of the product can be assessed.
Evaluate the skill under the most realistic conditions possible.

Evaluating a learner’s change in skill is accomplished by using a variety of assessment
techniques, such as direct testing, performance ratings, observation and anecdotal records,
and portfolios. It is important to note that evaluating a learner’s change in skill often
includes the use of more than one of these assessment techniques.
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Direct Testing

There are certain skills that can be directly tested to determine how well a learner can
perform the skill. What is primarily being evaluated is the final outcome (i.e., the prod-
uct) that is a result of performing the skill. In addition, the process or processes of how
the learner performed the skill can be evaluated; this can provide important information
about areas in which a learner needs improvement.

Guidelines for the direct testing process:

e Start by reviewing the task analysis results; this will help determine the steps of the
skill the learner will need to perform. The steps will serve as the individual criteria
that the learner will be evaluated on.

e Determine the level of proficiency that is considered acceptable for the outcome; for
example, a track and field athlete who is able to run the 110-meter high hurdles in 14
seconds or less will make the team.

e Determine where the testing will take place, what equipment, materials, and person-
nel are needed, and what safety precautions should be taken.

e  Write the test instructions that inform the learners of how the test will be conducted.
Establish how the results will be recorded.

Conduct the test, judge the learner’s level of proficiency, and provide feedback to the
learner.

Examples:

A nurse drawing blood from a patient.

A postal worker sorting letters.

A track and field athlete running the 110-meter high hurdles.
A carpenter using a power tool.

Performance Ratings

Performance ratings and direct testing are similar techniques. However, the main focus
of each is different. The focus of a performance rating is on a learner’s ability to perform
certain actions, not on the product, as it is with direct testing. Although this is the case,
the product resulting from the actions completed during a performance rating is also
evaluated—often in terms of both quantity and quality.

Two common techniques used as part of a performance rating are checklists and rating
scales. A checklist is used to determine the sequence of actions taken by a learner while
performing a task. No qualitative judgment is being made on how well the actions were
performed when using a checklist; all that is being determined is if the action was
performed or not.

A rating scale is designed to provide a rating of how well a learner performs different
actions. The rating is typically identified on a numerical scale that indicates performance
from low to high, poor to excellent, or unacceptable to acceptable. This is called a Likert-
type scale (see Figure 9.2).

| 2 3 4 5

Poor Below Average Average Above Average Excellent

Figure 9.2 A Likert-type scale.
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When developing a rating scale, it is important to pilot-test the scale with several learn-
ers from the target group (or those who closely resemble the target group) to determine
how the rating scale will work. Additionally, it is important, if multiple individuals are
using the rating scale, that they understand and agree on the rating scale criteria. This
helps bring about consistency with how the learners will be rated (known as “interrater
reliability”).

Guidelines for the performance rating process:

e As with the direct testing technique, start by reviewing the task analysis results; this
will help determine the steps of the skill the learner will need to perform. The steps
will serve as the individual criteria on which the learner will be evaluated.

e Develop the rating scale that will be used:

1  Typically, it is most appropriate to include five levels on the rating scale; this will
help clearly differentiate a learner’s performance. Scales of two or three items can
also be used.

2 When defining the numerical rating points, verbal descriptions should be used;
the descriptions should not be overlapping.

3 Clear and distinct wording should be used to express the item that is to be
rated.

4 Only one idea should be included in each item.

e Pilot-test the rating instrument with at least two learners from the target group or
from a closely representative group.

Examples:

Applying cooking techniques for making a soufflé.

Developing plans to print a model on a 3D printer.

Using interrogation skills to gather information from a suspected felon.
Debating skills.

Observations and Anecdotal Records

An anecdotal record is developed as a result of observing a learner perform a skill.
Typically, the skill is performed in the exact (or a representative) setting in which the skill
will generally be used. During the observation of the skill, notes are taken that reflect how
well a learner performed. Once the observation has concluded, the notes are expanded
into a narrative that describes the learner’s performance and areas in which the learner
needs to improve. For the most useful results, the notes should be written into narrative
form soon after the observation has finished.

It is important to understand that using observations and anecdotal records can be
time-consuming, especially when the number of learners that need to be observed is large.
In addition to the time involved, subjectivity can also be an issue. Subjectivity can be
minimized if the observer directly reports on what he or she sees—staying away from
interpretation until after the observation has been completed. Additionally, rubrics and
checklists (both described later in this chapter) can be used during the observation to focus
the observer on what he or she should be looking for.
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Guidelines for the anecdotal records process:

e Determine what skills the observation will focus on; this will help guide the observer
during the observation.

e Determine whether recording devices will be used during the observation, such as a
video camera or digital audio recorder; permission will need to be obtained from the
individual being recorded and from the organization where the observation is taking
place; if other individuals, such as students, coworkers, or customers, will be recorded
(whether planned or not), permission must also be obtained from each of them.

e Obtain permission to observe the learner at the organization. Organizations have dif-
ferent policies about this, and it can take days to weeks to gain permission to access
certain organizations; prepare for this.

e Decide whether the observation will be announced or unannounced.

e Notes taken during the observation should be brief and directly about what is taking
place; avoid interpretation of the events until after the observation is over; expand on
the notes soon after the observation has finished.

e Determine whether follow-up observations are necessary; although time-consuming
and often costly, multiple observations can provide data that will more accurately
depict a learner’s level of skill.

e If multiple instructors will use the rating scale, make certain they understand and
agree to the criteria.

Examples:

Observing a student teacher in her classroom.

Observing an instructor conducting a training session.

Following a supervisor for a day to determine how she manages her employees.
Riding along on shift with a police officer to assess how he interacts with the public.
Closely monitoring a student as he interacts with other students during several class
periods.

Portfolios

A portfolio is a collection of artifacts that depicts a learner’s ability. “Well-designed port-
folios represent important, contextualized learning that requires complex thinking and
expressive skills” (Herman & Winters, 1994, p. 48). The focus of a portfolio is on the
products a learner creates as a result of skills the learner has acquired over a given period
of time. Therefore, a portfolio is meant to show the progression of learning that has taken
place. It can directly indicate how well the learner is applying skills learned during instruc-
tion by indicating areas of strengths and weaknesses. “The goal is to produce richer and
more valid assessments of students’ competencies than are possible from traditional testing”
(Novak, Herman, & Gearhart, 1996, pp. 1-2).

Guidelines for the portfolio process:

e Determine what skill(s) the portfolio will cover and over what period of time; the
skills should be directly related to instructional goals and objectives.

e Identify how the artifacts will be evaluated; rubrics should be developed that provide
criteria for judging their quality.
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e Clearly identify how the entire portfolio will be evaluated; how will a learner’s change
in skill be determined?

e In consultation with the instructor, a learner should determine what artifact samples
are included in the portfolio; typically, a learner and instructor meet during the devel-
opment of the portfolio, allowing the instructor to provide feedback to the learner to
determine how the learner is progressing.

e The instructor judges the completed portfolio.

Examples:

The collection of paintings from an artist.

Songs written and performed by a musician.

Short stories written by a writer.

A collection of different products created by a fourth-grade student on a specific topic.
A set of instructional design project examples created by an individual or group.
Scholarly and creative works (e.g., articles, presentations, multimedia projects) by a
university professor.

Rubrics

We have mentioned several times in this chapter that rubrics can be used in conjunction
with various learner evaluation techniques. Let us look at what a rubric is. A rubric is an
assessment instrument that is used to evaluate a learner based on the learner’s performance
of specific criteria. Specifically, a rubric is a printed set of scoring guidelines (criteria) that
is used to evaluate a learner’s performance or product. Rubrics can be used with knowledge-,
skill-, and attitude-related instructional objectives. When a rubric is used to evaluate a
learner, he or she is provided with an overall score based on how well the learner performed
on the entire mixture of criteria. The rubric will also indicate how well the learner performed
on each of these individual criteria. A rubric looks similar to a rating scale; however, a major
difference is that a rubric is more descriptive. Rubrics also take a more holistic approach to
evaluating a learner’s performance by looking at the entire learner outcome.

A rubric can work as a guide for learners and instructors. If provided to a learner before
instruction begins, a rubric will guide the learner by helping him or her focus on the specific
areas he or she will be evaluated on. A rubric also helps guide a teacher by focusing the
teacher on the areas that will be evaluated. Rubrics allow evaluation to be more objective and
consistent by clarifying the criteria to be evaluated in specific and descriptive terms. Rubrics
provide a much higher level of detail on how a learner has performed than do rating scales.

Rubrics have become very popular in recent years—especially with K-12 teachers—due
in part to the standards-based education movement. Many K-12 teachers have turned to
rubrics as evaluation tools because they: (1) can be matched directly to state standards and
instructional objectives, (2) provide a much greater level of detail than do letter grades
and numerical scores for how a student is performing, (3) can save evaluation time (once
they are developed; development of rubrics can be time-consuming), and (4) can help
make evaluation more objective and consistent. Rubrics are also popular with non-K-12
teachers for many of these same reasons.

There are numerous rubric development software and websites that can be used to
help develop rubrics. We suggest that you conduct a web search for rubric development
software and websites in order to try out a few different types. You will be able to find a
tool that meets your needs.
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A Change in Attitude

The most difficult outcome to determine whether a learner has achieved is a change in
attitude. Attitudes are based on feelings, emotions, and perceptions, which are highly
subjective, often subtle, and are very difficult to evaluate directly. A learner’s attitude is
typically evaluated by examining his or her behaviors and what he or she says. Assessment
techniques used to examine these are observations and anecdotal records, surveys and
questionnaires, self-report inventories, and interviews.

Examples of determining a change in attitude:

e An employee’s feelings about a change in policy about accumulating time off for sick
leave.

A learner’s interest in listening to classical music.

A doctor’s attitude toward his patients.

A customer’s perceptions about a new product.

A change in an individual’s eating habits.

Observations and Anecdotal Records

For determining attitude change, observations and anecdotal records work much like they
do for determining whether a learner has had a change in skill. An instructor observes a
learner in an authentic environment (e.g., classroom, job site) and writes notes about what
the instructor observes as it relates to affective outcomes (i.e., attitudes and behaviors).
For example, an instructor may be looking at how a learner treats others or how enthu-
siastic a learner may be to participate in a certain activity. Soon after the observation is
completed, the instructor expands on the notes to provide a more complete picture of
what took place.

Surveys and Questionnaires

Observations and anecdotal records are often not feasible. Let us look at an example
dealing with healthy eating. After participating in a workshop dealing with losing weight,
a learner is expected to change his behavior by planning and eating healthy meals that
include certain foods. Direct observation of whether the learner’s behavior has changed
toward certain types of food would be almost impossible to determine through direct
observation. An instructor would not have the time (nor the inclination) to follow the
learner around to see what he eats through the day. Instead of observing the learner, a
survey or questionnaire could be used to gather data about the learner’s behavior and
attitudes toward healthy foods.

Surveys and questionnaires generally include two types of items: open-ended questions,
where a learner writes answers to the questions; and questions with fixed responses, where
a learner chooses the answer that best indicates his or her opinion. Open-ended questions
can provide data that require a significant amount of time to analyze; however, the data
provided may be highly informative and insightful about the learner. Questions with fixed
responses are easier and quicker to analyze. However, they do not provide the same level
of depth that open-ended questions provide.

Rating scales are often used in surveys and questionnaires. As a reminder (see the
section on “Performance Ratings”), a rating scale item is one that allows the user to select
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from several choices—generally, from two, three, or five choices. A rating scale that
consists of five choices is known as a Likert-type scale (see Figure 9.2).

Self-Reporting Inventories

A self-reporting inventory generally consists of a series of structured questions or state-
ments that are to be answered with yes or no:

e T usually turn in my homework on time.
e  Finishing high school is important to me.

Self-reporting inventories are similar to Likert-type or rating scales. Often, self-reporting
inventories use Likert or rating scale formats.

Interviews

Interviews are one of the most widely used assessment techniques. An interview can provide
an opportunity for a wide-range of topics to be discussed. It can also be a useful technique
for allowing a learner to clarify and expand on answers given through other assessment
techniques (e.g., a survey or questionnaire). Because of the potential for increased amounts
of data to be collected, interviews can take significant amounts of time to analyze.

Unstructured interviews are usually not advisable to conduct because too much time
is used up on a limited number of topics; additionally, the learner and not the instructor
often determines these topics. A skillful learner will develop a series of open-ended ques-
tions that guide the interview. A skillful interviewer will also provide few clues about the
right answers to questions. The interviewer refrains from being too active in the interview
process and therefore will not help “shape” a learner’s responses.

Learner Evaluation and a Change in Attitude

When conducting a learner evaluation to determine a change in attitude, there are problems
that can occur. These problems are related to the responses learners provide on rating scales,
surveys, questionnaires, and self-reporting inventories, and during interviews. The most
common problems are social-desirability responses, self-deception, and semantic problems.

Social-desirability responses are those that a learner gives because of a belief that they are
the ones he or she is expected to give (hence, they are “socially desirable” responses). Self-
reporting inventories are highly susceptible to social-desirability responses. Self-deception
is a “common adjustment phenomenon in human behavior,” where the “tendency to want
to like what we see when we look at ourselves” impacts how we respond (Hopkins, 1998,
p- 296). A learner may respond in certain ways because he or she wants to appear a cer-
tain way and therefore feel good about him- or herself. Semantic problems deal with the
meanings a learner may attach to words. For example, a rating scale may use the words
“rarely,” “seldom,” “average,” “frequently,” and “usually” as choices for an item that
asks a learner how often he or she chooses to listen to classical music over other types of
music. As the learner answers this item, he or she wavers between selecting “rarely” or
“seldom” because he or she is unsure of the difference.

»

Conducting a Learner Evaluation

When should a learner be evaluated? As a beginning instructional designer, a common
mistake is to think that learner evaluation is only performed at the end of instruction.
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Although this is an appropriate time to do so, there are additional times that a learner can
be evaluated. The three most common are before instruction has begun, during instruc-
tion, and at the conclusion of instruction. Data gathered at these times can provide very
different information about the learner.

Professionals in Practice

The implementation part is the easy part—that’s just teaching! | evaluate the instructional
design in two primary ways. First, | determine whether the learners have met the objec-
tives. If they have, then | deem my design to be successful. If the learners did not meet
the objectives, | need to determine what went wrong and try to correct this. Second, |
solicit feedback from my learners regarding the design and the delivery of the instruction
in order to make improvements.

Jody Peerless
Academic Coach in Educational Technology
La Habra City School District

Pre-instruction

Evaluating a learner before instruction has begun allows data to be gathered about a
learner’s ability related to the instructional objectives and the content that makes up the
instruction. This evaluation will not determine how well a learner has done, but it can help
to determine how well a learner will do. By understanding what a learner knows or does
not know about the objectives and content, the instructor will be able to make adjust-
ments to the instruction that will help the learner to be successful and satisfied.

Depending on the objectives of the instruction, various assessments can be developed
to use in a pre-instruction learner evaluation. These are commonly referred to as pre-
assessment activities. An objective test or quiz is often used as a pre-assessment activity
for instruction that focuses on producing a change in a learner’s knowledge. For instruc-
tion focusing on a change in skill, a learner may be asked to perform tasks that relate to
the skill. Instruction focusing on a change in attitude can be done through a questionnaire
or short essay that a learner completes. A role-play scenario can also give insight into a
learner’s attitude.

When developing pre-assessment activities, it is important to keep in mind that the
purpose is to gather data about the current abilities of a learner, which will allow for
decisions to be made about how instruction might be altered. In addition to gathering
data about a learner’s ability, pre-assessment activities can be useful as a way to gain
learner attention at the start of instruction. A pre-assessment activity can be used to
focus a learner on the instruction by providing an overview of what outcome the learner
is expected to obtain.

During Instruction

Evaluation during instruction provides data that indicate how a learner is progressing.
There are numerous assessment activities that can be used during instruction. Many of
these can be done quickly and without a great deal of advanced preparation.

One such assessment activity that can be extremely effective is observation. The instruc-
tor can observe a learner as he or she participates in the instruction. The instructor can
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modify the instruction based on what is observed. The instructor can also take notes about
the learner, which can then be looked at and analyzed after instruction is over. This is a
useful technique if the instruction continues over multiple sessions. However, it may be
difficult—if not impossible—to effectively take notes in some instructional environments.
Observing and taking notes on multiple learners during instruction is difficult.

Other assessment activities, such as a quick-write or a random-call, can be used
throughout instruction to provide data on how a learner is progressing. A quick-write can
be accomplished by having a learner write a response to either a question the instructor
has asked or on the major ideas he or she has learned up to that point in the instruction. A
random-call is conducted by selecting several learners at random to respond to a question
about the content or to demonstrate a skill. It is important to realize that some learners
may not react favorably to being asked to share what they have learned with a group of
learners. A supportive environment is necessary if this type of assessment activity is to
work effectively.

Post-instruction

Post-instruction evaluation can be considered summative evaluation because it happens at
the end of instruction. The goal of post-instruction learner evaluation is to determine how
successful a learner was. What level of achievement did the learner have? Did it produce a
change in learner knowledge, skill, or attitude? Was the learner able to meet the instruc-
tional objectives?

A common assessment technique used during post-instruction evaluation to determine
a change in knowledge is a paper-and-pencil test—an objective or constructed response
type test. Determining a change in skill is done through a performance assessment where
both the process and the product are evaluated. A change in attitude is the most difficult
to determine. It is typically accomplished by using assessment techniques, such as obser-
vations, self-reporting inventories, and surveys and questionnaires, which focus on the
words and behaviors of a learner.

Formative and Summative Evaluation

Although formative evaluation and summative evaluation will be dealt with formally in
Chapter 10, we believe it is important to provide a brief discussion of these two evalua-
tion types to show how they relate to learner evaluation. While learner evaluation focuses
directly on the learner, formative evaluation and summative evaluation tend to focus on
the instructional design process and the intervention created as a result of this process.
Formative evaluation is used throughout the instructional design process to ensure that
the intervention being developed is tested and revised to meet the needs of the client. As
the name implies, formative evaluation is used as the intervention is forming. Summative
evaluation is conducted at the end of the instructional design process to determine how
successful the process was in helping meet the major goals. As the name implies, summa-
tive evaluation is used to provide a summary of what occurred.

Although we have described how both formative and summative evaluations do not
specifically deal with learner evaluation, it is important to note that learner evaluation can
be formative and summative in its approach. What does this mean? As you have read in
this chapter, learner evaluation can take place at different times during instruction—typi-
cally, prior to instruction, during instruction, and after instruction has been completed.
Conducting learner evaluation prior to and during instruction is formative learner evalua-
tion because we are trying to determine how learners are progressing. Learner evaluation
conducted after instruction is completed is summative learner evaluation to determine
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how successful a learner was. A well-designed learner evaluation will include both forma-
tive and summative elements.

Brain-Based Assessment

We provided an overview of the major ideas and theories behind brain-based education in
Chapter 2. As a reminder, brain-based education is a comprehensive approach to teaching
and learning that draws heavily on current research—particularly in neuroscience—about
how the brain functions and develops over time. Assessment that follows a brain-based
approach will take into consideration an individual’s learning style and that achievement
is best demonstrated over time (rather than through a one-time assessment).

What does brain-based assessment typically look like? Brain-based assessment often
consists of various instruments that are administered to a learner over a period of time.
The instruments allow for multiple measurements to be taken that can provide a holistic
picture of learner achievement. This is often accomplished through the creation of a port-
folio that includes artifacts (i.e., writing samples, tests, surveys) that demonstrate student
achievement and growth in learning. With brain-based assessment, the assessment process
should also allow the learner to monitor his or her own learning and how he or she is
progressing (Jensen, 1998, 2000).

As an instructional designer, it may be difficult to approach assessment through the
use of a portfolio for several reasons—the amount of time required being one of the most
significant. Despite this, as an instructional designer, there are several key ideas regarding
brain-based assessment you should be aware of: (1) Individuals learn differently; thus, one
assessment approach will not work effectively for all individuals; (2) learning is a complex
process that takes place over time; thus, true demonstration of learning achievement often
requires multiple assessments administered at different times; and (3) learners should be
encouraged and given the opportunity to monitor their own learning.

A Successful Learner Evaluation

A successful learner evaluation is one that provides adequate data that helps those involved
in the instructional intervention (e.g., instructor, instructional designer) make decisions
about what took place and what should subsequently be done. Generally, what is being
established by looking at the data is whether a learner was able to meet the instructional
objectives and to what degree.

Much of the learner evaluation—after it has been developed—is out of the hands of
the instructional designer. The instructor plays a crucial role in executing the assessment
activities and then making decisions based on the data collected. An instructional designer
should be available and willing to assist an instructor in looking at the data and making
recommendations based on the data. If a learner evaluation indicates that a learner was
not able to meet instructional goals and objectives, then the instructor—possibly with the
help of the instructional designer—will attempt to find out why. Finding out why will help
establish what appropriate next steps need to take place for a learner. It could indicate
that such things as remediation are needed for the learner or that the instructional materi-
als need to be improved.

If adequate data were not collected during the learner evaluation to allow for the learner
to be properly evaluated, then the learner evaluation needs to be examined. An examina-
tion of the learner evaluation could indicate that the assessment techniques used to gather
data were inappropriate. Most likely, this would result if the instructional objectives were
not properly matched with the proper type of assessment technique (e.g., an objective test
was used to evaluate a change in a learner’s attitude). If the instruction were to be used
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again, then the learner evaluation would need to be redone. Another possible issue with
the learner evaluation could be in how it was implemented. If the assessment techniques
were not properly implemented, inadequate data may have been collected. Those respon-
sible for implementing the learner evaluation may need training.

The Instructional Designer’s Role

The role of an instructional designer is to help create and execute a plan of action to
design, develop, and implement an efficient and effective learner evaluation. An efficient
and effective learner evaluation is one that provides appropriate data that help determine
the success level an individual has achieved as a result of instruction. This plan of action
should include the following elements:

e Analyze the instructional goals and objectives; determine the intended learning
outcome(s).

e Based on the instructional objectives and learning outcome(s), determine the appro-
priate type of learner evaluation needed.

e Design and develop the appropriate assessment techniques that will be used to gather
data about the learner.

e  Assist, as necessary, in the implementation of the assessment techniques; this can
include analyzing the data, determining if the learners have been successful, and
deciding what steps need to take place based on the results of the data analysis.

Jake bas decided that he will conduct assessments at two phases during the instruc-
tion. The instrument Jake has created is a brief quiz of short-answer questions that he
will administer to bis students at the pre-instruction phase. The assessment will deter-
mine what his students’ current knowledge is regarding mean, median, and mode. The
assessment will belp guide bis instruction. Jake will also give a post-instruction assess-
ment. The instrument he will use has two types of item: multiple-choice questions and
open-ended problems. The instrument will belp determine whether his students are
able to accurately pick out the appropriate definitions in the multiple-choice questions
and calculate the correct statistics in the open-ended problems. The post-instruction
assessment will belp Jake determine if be needs to re-teach the entire class, provide
remediation for some students, or if the class can move on to more difficult concepts.

Ian bas created a multipronged approach to assessing whether employee morale has
changed since the incentive program was started. Even though this approach will
take a significant amount of time, he feels it is important to gather multiple data that
will allow him to make an accurate and informed decision. lan also understands the
problematic nature of the assessment he is conducting. lan has chosen to conduct
observations (and keep anecdotal notes) of the employees, administer a self-reporting
inventory to them, and interview a random selection of the employees. Using the
absences and sales data, lan believes he will have enough data to make an accurate
decision on the effectiveness of the incentive program.

Evaluating Learner Achievement and the Instructional
Design Process

Evaluation is a process for determining the success of an individual, product, or pro-
cess. Evaluating learner achievement helps to determine if the intervention created and
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implemented is successful in meeting the specific learning goals and objectives set out for
the learner. As an instructional designer, you should be able to answer the following
questions as you approach evaluating learner achievement:

e What are the goals and objectives of the intervention?

What data need to be gathered in order to measure whether the learning goals and
objectives have been met?

What instruments are needed to gather these data?

Are there instruments currently available or do the instruments need to be made?
During what phases of instruction should assessment take place?

What is the process for how the instruments will be administered?

How will the data that are gathered be used?

Summary

Evaluation is a process for determining the success of an individual, product, or process.
There are three main types of evaluation that an instructional designer will use: learner,
formative, and summative. Each is used at different times in the instructional design pro-
cess to gather data. The data gathered are analyzed to determine the level of success that
has been obtained. Based on the success level, various decisions can be made. A common
decision made by an instructional designer (often in consultation with an instructor, sub-
ject matter expert, or client—or possibly all three) is to make changes to the instruction
that was developed. Properly designed and implemented evaluations allow instructional
designers to create effective and efficient interventions.

Learner evaluation is often considered to be the most critical type of evaluation. It is
used to determine the success level a learner has achieved by participating in instruction.
The success level is based on the extent to which a learner is able to meet the instructional
goals and objectives. The results of a learner evaluation can be compared against a set
of standards (criterion-referenced) or to other learners (norm-referenced). A criterion-
referenced learner evaluation is used to determine learner competence. A norm-referenced
learner evaluation is used to compare and rank learners. Most learner evaluations an
instructional designer helps develop will be criterion-referenced.

Assessment techniques, which are part of a learner evaluation, are typically implemented
at three different times: prior to instruction, during instruction, and after instruction has
finished. The data collected during these three times provide very different information
about the learner. Prior to instruction, data are gathered to determine what a learner may
or may not know about the instructional objectives. Data gathered during instruction help
determine how a learner is progressing. Data gathered after instruction has finished
help determine what a learner achieved.

Developing a learner evaluation starts by examining the instructional goals and objec-
tives and determining the expected outcome—a change in knowledge, skill, or attitude.
The expected outcome will influence the type of learner evaluation that will be devel-
oped. Assessments are developed and implemented to determine whether the expected
outcome occurred.

A properly designed learner evaluation will provide appropriate data that will allow an
instructor to determine if a learner was successful. If a learner was not successful (that is,
did not meet the learning objectives and the intended outcome), then decisions are made
about what needs to be done. An instructional designer will often work with an instructor
to determine what the appropriate next steps are, such as learner remediation or a change
in the instructional materials.
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Connecting Process to Practice Activities

1 Consider the assessment approaches of Jake and Ian. Do you see any potential problems
with the approaches they have taken? What would you suggest they do differently?

2 How might you approach Jake’s situation differently? Create a different assessment
plan that includes when you would assess the students and the instruments you
would use.

3 How might you have approached Ian’s situation differently? Create a different assess-
ment plan that includes the instruments you would use and how you would go about
gathering the appropriate data you need to make an informed decision.

4 Compare and contrast learner evaluations that are criterion-referenced and norm-
referenced.

5 Describe the process you would go through to develop a learner evaluation for an
instructional design project you are working on. List the steps, and describe what you
would do during each step.

6 When is it most appropriate to use:

e an objective test?
e a constructed-response test?
e a performance assessment?

7 The instruction you have helped design has the following instructional objectives:

e  The nurse will be able to explain the difference between the natural rhythm of the
heart and breathing.

e  The nurse will be able to explain why it is important that the control of breathing
involves both automatic and conscious aspects.

e The nurse will be able to list the muscles involved in both normal and hard
(labored) breathing.

e The nurse will be able to name three chemical factors that influence respiration.

e The nurse will be able to assess a patient’s breathing to determine if any signifi-
cant breathing problems exist.

e The nurse will be able to articulate the assessment of the patient to the nurse’s
supervisor.

e The nurse will be able to help a patient control his or her breathing through the
use of proper breathing techniques.

What type(s) of learner evaluation would you develop to determine whether a learner
was successful?

8 Why are validity and reliability—as they relate to learner evaluation—important con-
cepts for an instructional designer to understand?

9 When would formative assessment be more appropriate than summative assessment?

10 Consider a course you are currently taking. Describe the types of assessments (forma-

tive and summative) that would be most appropriate to help the instructor determine
if students are meeting course objectives.
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Chapter 10

Determining the Success of the
Instructional Design Product
and Process

| A

Source: Shutterstock 195817664.

Tobias is the lead instructional designer for a company that is developing training materials for
web-based software. Although his team is making progress toward completing the project, he feels
there are some issues that need to be resolved within the design and production team if the beta
version of the training is going to be released on time. He wonders whether he should conduct a
formative evaluation to determine issues that might be resolved to help improve the group’s work-
ing relationship.

Elizabeth works for a faculty development center at a university. Her university has spent signifi-
cant amounts of money over the past two years on two web-based synchronous communication and
learning tools. Elizabeth was asked to create and deliver a three-part workshop on integrating the
tools in order to increase faculty use of them. After conducting the workshop over two semesters,
she was asked to evaluate the workshop’s effectiveness.

Guiding Questions

e  What information can formative and summative evaluations provide to improve the instruc-
tional design process?

e  Why is it important to include various types of evaluation in the instructional design process?

e How can the success of formative and summative evaluations be judged?

e How can an instructional designer use evaluation to improve an instructional design team’s
effectiveness?
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Chapter Overview

Evaluation is a crucial part of instructional design. As we discussed in Chapter 9, evalua-
tion is a process that allows for data to be gathered that help determine the level of success
of someone or the worth of something. In instructional design, a major purpose of evalu-
ation is to help determine how successful a learner has been as a result of participating in
instruction. This type of evaluation is called “learner evaluation.” Although learner evalu-
ation is extremely important, there are two other important evaluation types: formative
and summative. These two types concentrate on the instructional design process and the
instruction developed as a result of the process. This chapter’s focus is on defining forma-
tive and summative evaluations, describing specific approaches of instructional design
experts, and how formative and summative evaluations can be designed and implemented.

Formative and Summative Evaluation

It is a common misconception of beginning instructional designers that evaluation only
takes place at the conclusion of instruction to evaluate learners. Evaluating the learners is
only one of several types of evaluation that instructional designers must understand how
to design and implement. In reality, evaluation should also take place at various stages of
the instructional design process through the use of formative and summative evaluations.
Knowing when and how to use various evaluation types helps instructional designers
develop instructional interventions that are efficient and effective.

Formative Evaluation

Formative evaluation is used throughout the instructional design process to gather data
that can be used to provide feedback on how the process is going. It is especially useful
during the early stages of the instructional design process. The feedback allows an
instructional designer to make improvements to the instruction before it is completely
developed. This helps ensure that high-quality instruction is developed. In addition to
helping improve the instruction, data gathered through a formative evaluation can be
shared with a client to indicate how the project is progressing. Periodic communication
with your client about how the project is progressing helps make certain that project goals
and expectations will be met.

Approaches to Formative Evaluation

Instructional design experts take a variety of approaches to formative evaluation. Despite
their differences, they all have in common the goal of helping improve the instruction
that is being developed. Let us begin by looking at three different approaches to formative
evaluation.

Smith and Ragan (2004) write that formative evaluation is conducted to “determine
the weakness in the instruction so that revisions can be made to make them more effective
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and efficient.” This helps an instructional designer know “whether the instructional mate-
rials are ‘there’ yet, or whether she needs to continue the design process” (p. 388). The
stages that Smith and Ragan advocate for formative evaluation are design reviews, expert
reviews, learner validation, and ongoing evaluation.

The first stage—the design review—is completed prior to the development of instruc-
tion. Stage two—the expert review—typically occurs after the instruction is completed but
before it is used with learners. The final two phases include the use of the actual instruc-
tion with learners who represent the intended learners.

Design reviews are conducted after various phases of the instructional design process, such
as the needs analysis, task analysis, goals and objective analysis, and learner analysis. Design
reviews help to verify the accuracy of information at each stage of the instructional design
process before instruction is developed. Smith and Ragan (2004) advocate revisiting the data
gathered during these instructional design phases to determine how accurate they are.

Expert reviews are conducted to gather information about the instruction to determine
if it is accurate and current. Various experts—such as content experts, instructional design
experts, pedagogical experts, and experts on the learners—can be used to provide various
perspectives on the instruction. The instruction provided for expert reviews is typically at
the draft stage. Smith and Ragan (2004) suggest that expert reviewer comments should be
divided into three categories: (1) revisions that need to be made immediately, (2) suggested
revisions that require additional data that can be gathered during the final two stages of
the formative evaluation, and (3) suggested revisions that should be ignored.

Learner validation includes three levels: one-on-one evaluation, small-group evalua-
tion, and field trials. The three levels are identical to those promoted by Dick, Carey, and
Carey (2011), discussed later in this chapter.

The final stage—ongoing evaluation—includes gathering data on the long-term effec-
tiveness of instruction. Smith and Ragan (2004) state that if instruction is meant to be
used multiple times, then provisions need to be made in a formative evaluation plan to
collect effectiveness data. These data, which are similar to data collected during a field
trial, provide feedback on what revisions needed to be made to instruction based on its
actual use and whether the revisions made have been effective.

Morrison, Ross, and Kemp (2007) advocate a basic model for formative evaluation
based on the work of Gooler (1980). Gooler’s approach follows these eight steps:

purpose
audience

issues

resources

evidence

data gathering techniques
analysis

reporting.

N LA W~

There are three main phases to this approach: planning, conducting, and reporting. Phase
one includes steps one through five, while phase two includes steps six and seven. Phase three
is the eighth and final step, reporting the results.

Phase one includes determining the evaluation purpose, the primary audience the
results will be disseminated to, the issues that need to be addressed, the resources that are
needed to address the issues, and the types of evidence that will be acceptable to address
these issues. It is extremely important to work closely with the client during phase one in
order to clearly articulate and manage expectations.
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The first step—determining the purpose or purposes of the evaluation—is done in con-
sultation with the client. The two most common purposes are to improve the instruction
that is being developed and to satisfy administration requirements of the client you are
working for. Many corporations and institutions require evaluations to be conducted.
Most state agencies are required to include an evaluation component to help ensure that
project goals are being met and to report how monies have been spent.

The audience of the evaluation is important to determine because it will establish the
types of information that need to be collected and reported. The client will be able to help
determine who the intended audience will be. Conducting an evaluation for multiple audi-
ences should be avoided because it will be difficult to satisfy varying needs within a single
report. It is best to try to narrow the audience down as much as possible.

After determining the purposes of the evaluation and the intended audience, it is time to
determine the issues that need to be addressed. The issues are generally stated as questions
that need to be answered. For example, in the case of an interactive, instructional kiosk:

e Are learners able to successfully utilize the kiosk after completing the instruction?
e What elements of the kiosk do learners find most understandable and least
understandable?

Or in the case of web-based instruction:

e  What is the average time spent on the summary exercises?
e Do the learners find the web-based self-instructional materials helpful in learning the
content?

Once questions have been developed based on the evaluation issues, resources should be
identified that are needed to answer the questions. People, artifacts, and equipment are com-
mon types of resources that are often needed to address evaluation issues. It may be difficult
to actually secure all the resources needed to address the evaluation issues. If this situation
occurs, the instructional designer needs to communicate this to his or her client. Issues may
need to be adjusted if the necessary resources cannot be secured. The final step in phase one
is to identify the types of evidence that are needed to satisfy the evaluation issues.

Phase two—conducting the evaluation—includes determining the data collection tech-
niques that will be used, gathering the data, and analyzing the data. When determining the
data collection techniques to be used, Morrison et al. (2007) state: “Two key, and often
opposing, factors need to be weighed: precise measurement versus feasible or practical
measurement” (p. 310). For example, during the planning stage of a formative evaluation
of a nurse-training program, an instructional designer determined that all participants
would have specific skills evaluated by using hospital patients. However, due to logis-
tical impracticalities (e.g., amount of time required), the nurse’s skills were tested on
other nurses in the training program. An instructional designer must often make a choice
between what is ideal and what is practical when gathering data.

The various data collection techniques that can be used are the same as those presented
in Chapter 9. They include observations, questionnaires, interviews, paper-and-pencil
tests, and performance tests—to name a few. It is highly recommended to use a variety of
techniques to gather multiple sources of data. This can help to triangulate the findings.

Step seven—analyzing the data—should reflect the purpose of a formative evaluation:
to provide usable and useful information that helps the instructional designer improve
instruction. Complex statistical analyses are typically not required. Morrison et al. (2007)
recommend the following typical analysis procedures:
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frequency distributions

frequency graphs or histograms

descriptive statistics, such as percentages, means, and medians
listing of actual comments made by respondents.

(p. 311)

The final phase—step eight—is reporting the results of the evaluation to the primary audi-
ence. This is typically done as an evaluation report, with the format of the report tailored
to the audience the report will be disseminated to. A typical evaluation report is formatted
in the following way:

1  Executive summary: an abstract that outlines the major findings, conclusions, and
recommendations.
2 Evaluation purpose:

e evaluation issues—stated as questions
e description of the instruction being evaluated.

3 Methodology used:

e  participants
e instruments used to gather data.

4 Results:

e analysis
e findings.

S Conclusions and recommendations.

It is not uncommon that, in addition to a written report, an oral report of the project will
be requested. The oral report can either be conducted one-on-one with the client or more
formally with a larger group. It is important to remember that the purpose of the evalu-
ation is to provide recommendations based on the data collected. When disseminating a
final report, be certain to highlight the conclusions and recommendations.

Dick et al. (2011) write: “The emphasis in formative evaluation is on the collection and
analysis of data and the revision of instruction” (p. 258). They provide three basic phases
of formative evaluation: (1) one-on-one or clinical, (2) small group, and (3) field trial. It is
important to note that the type of formative evaluation Dick et al. advocate is designed to
work specifically with self-instructional materials. Despite this, elements of their approach
can be used with other types of instruction and materials.

During phase one, the instructional designer works with individual learners to gather
data that are used to revise the instruction. The purpose of the phase is to remove obvious
errors and omissions in the instruction, gauge initial learner performance, and determine
learner reactions to the content. Dick et al. (2011) suggest that the instructional designer
work with at least three learners (with varying abilities, attitudes, and/or experiences)
who represent the target population the instruction is intended for. However, only one
learner at a time should be worked with during a one-on-one evaluation. The instructional
designer should be actively involved during this phase.

After selecting the learners who will participate in the one-on-one evaluation, the steps
to this phase are:

1 Explain to the learner that you would like his or her reactions to new instructional
materials that have been developed.
2 Give a pretest on the content.
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3 Encourage the learner to talk about the materials as he or she goes through the instruc-
tion and to be candid about what he or she likes or does not like, what makes sense,
and what does not make sense.

4 Give a post-test; discuss the results with the learner by asking him or her to explain
the responses made.

5 Note the time it takes the learner to go through the instruction.

Phase two has two primary purposes: (1) to determine how effective the changes are that
were made as a result of phase one and (2) to determine if learners can go through the
instruction without the assistance of the instructor. For this phase, eight or more learners
should be selected who are a representative sample of the entire intended group of
learners. After selecting the learners who will participate in the small-group evaluation,
the steps to this phase are:

1  Explain to the group of learners that you would like reactions to new instructional
materials that have been developed; you want them to work through the material on
their own as best they can.

2 Conduct the instruction as it is intended to be used in its final form; give a pretest if
that is part of the instruction.

3 Observe what is taking place without involvement unless the learners are unable to
continue the instruction; make note of the difficulties learners have in completing the
instruction.

4  Conduct a post-test once the instruction is finished.

5 Administer an attitude questionnaire.

6 Debrief the group of learners.

The final phase—the field-trial evaluation—is intended to help determine how effective
the changes made during the small-group evaluation are and whether the instruction is
capable of being used in its intended environment. A representative group of 30 learners
should be used for this phase. The environment chosen for the field-trial evaluation should
be similar to an environment for which the instruction is being developed.

The steps to this phase are similar to those of the small-group evaluation. The major
difference is that an instructor, not the instructional designer, should administer the
instruction. The role of the instructional designer is to observe and take notes of what
takes place. The outcome of a field-trial evaluation is to determine the attitudes of the
learners toward the instruction as well as the learners’ achievement.

In addition to these three phases, Dick et al. (2011) advise that the instruction should
be given to subject matter experts and/or instructional experts to note whether it is
accurate and current. This information—along with the data gathered during the three
phases—should provide an instructional designer with enough information to make neces-
sary revisions to the instruction being developed.

Professionals in Practice

Design and development occur in parallel—an existing course does not require the
preliminary design steps that a new course typically requires. Loosely, the format is
lecture-discussion-lab with an emphasis on avoiding PPT overkill. All courseware is first
implemented in a beta environment so that the course flow can be observed, and new labs

(continued)
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(continued)

can be tested on live systems. It can be a stressful exercise. In some cases, “secret beta”
classes are conducted (typically by the instructional designer) in which students don’t real-
ize that what they are experiencing is new. Formative evaluation is conducted every step
of the way until a class is released—warts and all. After a beta class, student feedback is
collected via questionnaire, and post-mortems are conducted with any instructors who
were in attendance. Everything related to instruction is fair game. Here are some recent
examples:

e Are fonts in the PPT too small to be seen from the last row in the room?

e Does a lab work with one web browser but not another?

e  Are numbered steps in a lab out of order?

e Should number ordering restart after each section in a lab?

e Should a PPT slide which introduces a lab include starting *and* ending pages?

e Is the lab so simple that a monkey could do it by just blindly following instructions
(remember the whole “why” issue)?

If courseware issues are too complex to fix within a short timeframe, we try to fix them
the next time around. It’s very much an iterative process.

Erik Novak
Technical Training Developer
F5 Networks

Rapid Prototyping and Usability Testing

In addition to the three approaches we described in the previous section, two additional—
and related—approaches to formative evaluation are important for instructional designers
to understand and have as part of the instructional design skill repertoire: rapid prototyp-
ing and usability testing. Both are often overlooked as formative evaluation approaches
because they are traditionally thought of as “product processes” rather than formative
evaluation processes. However, built in to each approach is formative evaluation, which
allows the instructional designer to determine how well the instructional intervention is
being designed.

As we discuss in Chapter 1, the essential idea behind rapid prototyping is to arrive at a
final product through the creation of a series of prototypes. Each prototype is evaluated
by some combination of experts and end users; each successive prototype is more like
the final product—that is, “fidelity” of the prototypes increases with each new one until
a working product is achieved. A rapid prototyping approach requires that the design
environment allow for the relatively quick and easy creation of instructional materials
(Tripp & Bichelmeyer, 1990).

Rapid prototyping suggests that each member of the design/development team is a
“co-inquirer” (Rathburn, Saito, & Goodrum, 1997) and that there is a social process of
design and development in which everyone offers feedback and criticism to each other.
With rapid prototyping, each time a new version of the product is tested, it provides a way
to critically reflect on what the final product should actually look like (Rathburn et al.,
1997). The analysis of learners’ needs and the content of the final product depend in part
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on the knowledge that is gained by actually building and trying out a prototype (Tripp &
Bichelmeyer, 1990).

Usability testing is a concept originally borrowed from engineering that has gained
popularity among software developers, multimedia producers, and instructional designers.
Usability testing is a type of formative evaluation that consists of evaluating the product
by observing it in action with potential end users. Typically, a usability test consists of
evaluators observing a user or users interacting with the product under controlled condi-
tions. The user(s) interact with the product for a specified amount of time, having been
asked to complete a set of tasks determined in advance by the evaluation team. The tasks
are based on the goals and objectives the product is designed to meet. Results of a usability
test inform the production team of the problems inherent in the design (e.g., the graphic
for a button is not well understood or the instructions are worded in a manner that is
confusing) and suggest—through observation of end users in action—ways to effectively
eliminate those problems.

Professionals in Practice

Usability testing is key. There’s no way to know whether your user interface is actually
usable, unless you test it with real users. This may sound pedantic, but you’d be amazed
how frequently this step is overlooked in user experience design. Validating design with
fellow designers, developers, managers, or any other internal people, is simply not enough
to ensure that end users will be able to interact with your Ul efficiently.

Usability test early and often, WITH USERS. Test your idea, your paper prototypes,
your interactive prototype, and developed product. Early testing gives you time to fix
things before development is underway (a much less costly timeframe to make major
changes to a workflow or page layout). Later testing helps to confirm that your design
survived its translation into completed code.

Usability testing resolves arguments. Design sessions can get heated, and rival opinions
emerge, on the “right” or “best” or “most usable” solution. Users cut right through that
argument. They don’t care who designed something, or how much time you spent on a
particular design. Either they can use it or they can’t. If you have more time, you can test
multiple ideas. If you have less time, you can test and refine one design (and hope you
had a good starting point). Either way, the user is your objective third party to shut down
disagreements.

Usability testing doesn’t have to be complicated. A one-on-one qualitative usability test
can be completed with as few as five users (one at a time, that is) and will give you a high
level of confidence that you have identified key issues. Large-scale tests (100+ users) can
be done online and there are many third-party providers of systems to support this. And
don’t hesitate to invite your team to observe a test! There’s a huge difference between
you reporting the results of a user test, versus a developer or a designer, with his own
eyes, watching a user struggle with a “perfect” design.

There’s an art and a science to usability testing. ldentifying and creating tasks for users
to perform is a critical part of it. “Use the website” or “Give us your opinions” are not
tasks! A good task includes a goal, such as “Send an email to the instructor that includes

(continued)
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(continued)

an attachment” or “Where can you find information about office hours?” that involves
observable interaction with the Ul.

At Ipswitch, we build complex applications for network administrators. Our software
is data-heavy and designed to be used by people with deep technical skills. Even so, we
can’t assume that just because our users are technically savvy, they’re able to interpret
our user interfaces. What might seem blindingly simple to us (since we’ve been staring at
our designs for months on end) will be baffling to these technical adepts. So, we test. And
change our designs. And test again. And again, until we get to a point of confidence that
our user interface is acceptable to the people we are asking to use it.

Lisa Hansen
Senior Manager, User Experience
Ipswitch, Inc.

Tobias realizes, after talking separately to various members of his instructional design
team, that they need to formally engage in some group processing. There seem to
be some misconceptions regarding team member responsibilities. Although the group
processing will most likely be initially uncomfortable for everyone and it will take time
away from working on their product, Tobias believes it will belp refocus the team.

Elizabeth believes that she needs to conduct a formative evaluation to determine if
the workshops had a positive impact on participants. She is specifically interested in
determining if and how faculty are using the web-based synchronous communication
and learning tools in their courses.

Designing and Conducting a Formative Evaluation

Seasoned instructional designers understand the importance of formative evaluation in
helping create efficient and effective instruction. Because of this understanding, they con-
sistently include plans for formative evaluation when beginning ID projects. The approach
to formative evaluation an instructional designer will take is dictated by the scope of the
ID project. It may not be feasible for every ID project to conduct a complete formative
evaluation by using one of the three approaches described in this chapter. A less robust
formative evaluation may need to be developed and carried out for smaller ID projects.
No matter what the scale of an ID project is, it is extremely important that some form of
formative evaluation is carried out.

Summative Evaluation

As part of the instructional design process, summative evaluation takes place after an
instructional intervention has been implemented. The major goal of a summative evalua-
tion is to gather data that allow for its effectiveness to be determined. Did the instruction
bring about the desired changes? Were the goals of the client met? These are two major
questions that summative evaluations help to answer.

The results of a summative evaluation are described in a formal report outlining the
impact of the instructional intervention. The evaluation report will typically outline who
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participated in the instructional intervention, what activities impacted them, and what
changes occurred from their participation. The evaluation report will often include the
costs and benefits of implementation, descriptions of the essential conditions necessary to
continue the program or reproduce it, and recommendations on whether the instructional
intervention should be modified, discontinued, or continued as is.

Approaches to Summative Evaluation

For the beginning instructional designer, summative evaluation can be a daunting task.
It is a complex process that takes a great deal of skill and experience to successfully
carry out. There are evaluation experts whose sole professional activity is to conduct
summative evaluations; they are typically referred to as program evaluators. A program
evaluator uses various approaches to conduct a summative evaluation. In Program evalu-
ation: Alternative approaches and practical guidelines (4th edition), Fitzpatrick, Sanders,
and Worthen (2004) describe six such approaches (see Figure 10.1). It is beyond the scope
of this book to describe the intricacies of these approaches and how to become a program
evaluator. If you wish to learn more about summative evaluation than what is presented
in this chapter, we suggest that you start by reading their book and by taking a course on
program evaluation. The knowledge and skills gained as a result will certainly help you as
an instructional designer.

Major Characteristics

Design Constraints

Purpose of Data Collection
Measures

Frequency of Data Collection
Sample Size

Questions Asked

supported by external evaluators

Provides feedback so program
personnel can improve it

What information is needed?
When?

Diagnostic
Sometimes Informal
Frequent

Often Small

What is working? What needs to be

improved? How can it be improved

Criterion Formative Evaluation Summative Evaluation
Purpose To determine value or quality To determine value or quality
Use To improve a program or To make decisions about the
instruction instruction’s future or adoption
Audience Program administrators and staff Program administrators and/or potential
consumer or funding agency
By Whom Primarily internal evaluators, External evaluators, supported by

internal evaluators in unique cases

Provides information to enable program
personnel to decide whether to continue
it, or consumers to adopt it

What evidence is needed for major
decisions?

Judgmental

Valid and Reliable
Infrequent
Usually Large

What results occur? With whom? Under
what conditions? With what cost?

Figure 10.1 Differences between formative and summative evaluation.

Source: Fitzpatrick, J., Sanders, J., & Worthen, B. Program evaluation: Alternative approaches and practical guidelines, 4th
edition. 2004. Printed and electronically adapted by permission of Pearson Education, Inc., Upper Saddle River, New Jersey.
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We focus our discussion of summative evaluation on four different approaches that
instructional design experts advocate. The purpose is to introduce how summative
evaluation is approached in instructional design; it is not to make you an expert.

One of the most cited approaches to summative evaluation in ID is Kirkpatrick’s
Four Levels of Evaluation. Kirkpatrick developed this model to evaluate the effective-
ness of training programs—specifically, training programs in industry. The four levels
of his model are: (1) reactions, (2) learning, (3) transfer, and (4) results. According to
Kirkpatrick (1994), evaluation should always begin with level one and then progress
through the remaining levels as time and the budget allows. However, to truly evaluate
the effectiveness of a training program, all four levels should be used.

Each of Kirkpatrick’s levels requires more time and rigor than previous levels. Data col-
lected from each level serve as a base for the next level and the evaluation that takes place
at that level. As each level is conducted, more precise measures of the effectiveness of the
training program are gathered.

Level 1—reactions—attempts to provide data on how participants reacted to the train-
ing. Did participants enjoy the training? Was the training relevant to the participants?
Kirkpatrick (1994) indicates that all training programs should at least include this mini-
mum level of evaluation in order to provide data that will help improve the training. A
typical method used to gather data at this level is an attitude survey, in which participants
indicate how satisfied they were with the training. If students indicate negative feelings
toward the training, this typically shows that little to no learning took place (however,
positive reactions do not necessarily indicate that learning took place).

Level 2—learning—is conducted to determine whether participants’ skills, knowledge,
or attitudes changed as a result of the training. Determining this is much more laborious
than Level 1 because it requires gathering data at multiple times. Typically, pretests and
post-tests are used to measure these changes.

Level 3—transfer—attempts to answer the question of whether the newly acquired
skills, knowledge, or attitudes are being used by participants in their real-world environ-
ments. In other words, have participants transferred what they learned in the training into
their everyday environments? This is often considered to be the truest measure of a train-
ing program’s effectiveness. Evaluating at this level is complicated because it is difficult
to determine when a participant will actually display what he or she learned. Therefore,
decisions will need to be made on when, how often, and how long the evaluation will take
place in order to determine if transfer has taken place.

Level 4—results—attempts to evaluate a training program’s effectiveness in business
measures, such as increased sales, improved product quality, fewer on-the-job accidents,
and so forth. Evaluation at this level must be long term in nature in order to determine
trends that have taken place. Data that help support the effectiveness of training at this
level are often gathered through methods such as interviews with managers, focus group
meetings with customers, and post-training surveys. Smith and Ragan (1999) write:

Within the context of instructional design, the purpose of summative evaluation is to
collect, analyze, and summarize data to present to decision makers in the client orga-
nization so that they can make a judgment regarding the effectiveness, and perhaps
appeal and efficiency, of the instruction.

(p. 352)

The judgment that is being made is whether the use of the instruction should be continued.
The specific question being asked is, “Does the instruction adequately solve the ‘problem’
that was identified in the needs assessment and that resulted in the development of the
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instructional materials?” (p. 353). They provide an eight-step process for conducting a
summative evaluation:

o N

Determine the goals of evaluation: Identify the questions that should be answered.
The questions should be developed in consultation with the client. Typically, more
questions will be developed than can be answered during the course of the evaluation.
It is important to come to an agreement on the exact questions that are feasible to
answer given the available resources.

Select indicators of success: Where will data be gathered? What needs to be looked at
in order to answer the evaluation questions? Again, in consultation with the client,
these issues need to be addressed and agreed on.

Select the orientation of evaluation: Will the evaluation be objective or subjective? An
objective orientation focuses on answering the evaluation questions based on data
collected through quantitative methods (e.g., questionnaires, paper-and-pencil tests, per-
formance tests). The advantage of this orientation is that results are generally replicable.
A subjective orientation is based on the perspective of the individual conducting the
evaluation. Qualitative methods (e.g., interviews and observations) are used to gather
data that describe the impact of the instructional intervention. The advantage of this ori-
entation is that a rich description is provided that describes the impact the instructional
intervention has had. The downside to this orientation is that the results can be influ-
enced by the biases of the evaluator. Most summative evaluations do not strictly follow
one or the other orientation; typically, a combination of the two orientations is used.
Select design of evaluation: Determine how the data will be collected, when they will
be collected, and under what conditions.

Design or select evaluation measures: Decide what measures will be looked at to
determine effectiveness of the instructional intervention. Learning transfer, learning
outcomes, attitudes, level of implementation, and costs are all measures that can be
used to determine effectiveness.

Collect data.

Analyze data.

Report results: A summative evaluation report should include the following sections:
summary, background information, description of the evaluation study, results, and
conclusion and recommendations. The background information will come from the
analyses conducted early on in the ID process (e.g., needs, learner). The description of
the evaluation study includes the purpose of the evaluation, the evaluation design, and
the outcome measures. The results will include a discussion on how well the outcomes
were met.

The approach taken by Morrison et al. is similar in many ways to the approach described
by Smith and Ragan. Morrison et al. (2007) write: “A summative evaluation permits a
designer or instructor to reach unbiased objective answers to evaluation questions con-
cerning expected program outcomes and to then decide whether the program is achieving
those outcomes” (p. 318). A summative evaluation can help examine the following issues:

Effectiveness of learner or trainee learning.
Efficiency of learner or trainee learning.
e Cost of program development and continuing expenses in relation to effectiveness
and efficiency.
e Attitudes and reactions to the program by learners, instructors, and staff.
e Long-term benefits of the instructional program.
(p- 320)
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These issues fall within three major areas: program effectiveness, program efficiency,
and program costs. A program is referring to the instructional intervention that has been
designed and implemented. Evaluating program effectiveness is the major issue that is
dealt with by a summative evaluation. The program effectiveness helps answer this ques-
tion: “How successful have learners been in meeting the learning objectives?” Specifically,
what is being determined is whether change has taken place with the learners. For exam-
ple, are employees able to do their jobs more efficiently and effectively after participating
in an instructional intervention?
Morrison et al. (2007) list the major steps of a summative evaluation process as:

1 Specifying program objectives: Revisit the instructional goals and objectives of the
instructional intervention that was developed.

2 Determining the evaluation design for each objective: How will data be collected that
will help determine if the learning goals and objectives have been met? Determine
what types of data are needed.

3 Developing data collection instruments and procedures for each objective: Appropriate
data collection instruments and procedures were discussed earlier in this chapter.
Pretests, post-tests, questionnaires, and observations are all examples of data collec-
tion instruments or procedures.

4 Carrying out the evaluation: It is advised that data are collected from the beginning

stages of the project. This will ensure that the necessary data are collected, especially

data regarding costs and time involvement. Data collection may need to be scheduled.

Analyzing the results from each instrument.

Interpreting the results.

7 Disseminating the results and conclusions: Develop a summative evaluation report
(refer to the previous section on Smith and Ragan (1999) to see how an evaluation
report can be formatted). Individual discussions and group presentations are often
useful (and required by the client) to disseminate evaluation findings.

N\ »n

Dick et al. (2011) advocate a very different approach from the two previous approaches
we described. Despite the different look and how it is conducted, the fundamental goal is
the same as the other two approaches: to determine the effectiveness of the instructional
intervention. Dick et al. (2011) define summative evaluation as “the design of evaluation
studies and the collection of data to verify the effectiveness of instructional materials with
target learners” (p. 320). Its major purpose is to decide whether currently used instruc-
tional materials should continue to be used or whether new instructional materials need
to be adopted that have the potential to meet the instructional needs of an organization.

They state that a summative evaluation has two main phases: an expert judgment and
a field trial. The purpose of the expert judgment phase is to determine whether instruction
that is currently being used or instruction that is being considered for use has the potential
to meet the instructional needs of an organization. The field-trial phase has the purpose
of documenting the effectiveness of “promising instruction” given to learners from the
intended target group given in the actual setting. There is a series of steps that takes place
during each phase that helps reach these purposes.

Professionals in Practice

Once | have built all of my instructional media and developed the course, the implementa-
tion piece is simply to run it. According to the ADDIE model, evaluation comes at the end.
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| disagree. For me the evaluation piece is constant and necessary. Your users are always
very quick at letting you know what is working and what is not. You may find that you
need to make changes to both content and design long before any assessment is given or
the course is completed. This is a good thing! By making your evaluation constant, you
are making your course instructionally sound and solid now and not later, giving current
users the best experience.

Kara Andrew

Manager, Instructional Design
University Extended Education
California State University, Fullerton

Designing and Conducting a Summative Evaluation

In an ideal situation, the instructional designer would be directly involved in designing the
summative evaluation but would not be responsible for conducting it. The evaluation would
be conducted by an evaluator outside of the organization that contracted the ID project.
Having the instructional designer responsible for designing and conducting the summative
evaluation is often seen as a conflict of interest because the instructional designer is biased
and has a tremendous stake in the project’s success. However, this is not to imply that an
instructional designer cannot be unbiased; it only complicates the situation.

As we mentioned, conducting a successful summative evaluation is a complex process
that takes a great deal of skill and experience. If at all possible, we advise that begin-
ning instructional designers do not take on the role of primary evaluator for a summative
evaluation. However, the reality is that, as an instructional designer, you will be required to
conduct a summative evaluation. If this is the case, it is important to plan for a summative
evaluation at the beginning stages of an ID project. Discuss with the client what the expec-
tations are for the summative evaluation. Especially important to discuss are the summative
evaluation goals. Although these may change once the summative evaluation is formally
developed, the goals will help an instructional designer know what the client expectations
are for the ID project. In addition, planning in advance will allow for data to be gathered
through the formative evaluation that can be used in the summative evaluation.

The evaluation goals will dictate the remaining steps that are to be taken in the
summative evaluation. A process, such as the one advocated by Smith and Ragan, can
be used as a guiding model for a beginning instructional designer. As with successful
ID projects, continual and consistent communication with the client is a key element
in determining the level of success an instructional designer will have in conducting a
summative evaluation.

Group Processing: Evaluating the Instructional
Design Team

It is rare for an instructional designer to work alone. Most projects require that instruc-
tional designers work in teams that often consist of individuals with various roles, such
as subject matter expert, programmer, graphic artist, content editor, web developer, or
media developer—to name a few. In addition to working with these individuals on a team,
the instructional designer is often called on to be the project manager and manage the
team. Being the project manager requires that the instructional designer is able to manage
all aspects of the ID process, including how the team works together.
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Although project management is formally dealt with in Chapter 11, one aspect we will
focus on now deals with evaluating how well a team is working together. A technique that
can be used to accomplish this is group processing. Group processing can be considered a
type of formative evaluation. Group processing refers to the reflections that group mem-
bers have on their work and interactions with team members. The reflections help the
team focus on improving the working relationship of the group to ensure that the team
effectively meets project goals. It allows team members to voice concerns, share successes,
and provide feedback that will help the team to complete projects successfully.

Johnson, Johnson, and Holubec (1998) have written much about group processing.
Although their work focuses on teams in a classroom environment, what they have writ-
ten is appropriate for instructional design teams. We have often used group processing in
the instructional design projects we have worked on. It has allowed us to form positive
working relationships within our teams. According to Johnson et al. (1998), group
processing helps:

e improve the quality of how the team approaches tasks;

e increase individual accountability of team members by focusing attention on the tasks
a team member must complete;

e the team to learn from each other by spending time discussing the tasks individuals are
completing;

e eliminate problems that may be occurring.

Group processing is a time when team members can share information. Four different
parts of processing should be included: feedback, reflection, goal improvement, and
celebration. Feedback should be given to team members about how well they are com-
pleting their tasks and how well the team is working together. Team members should
then have time to reflect on the feedback they have received. If improvement needs to be
made on how the team is working together, then the team should discuss ways to improve
and come up with a plan of action. Additionally, the team members should help each
other and set goals for improving the quality of their work. Finally, the team should cel-
ebrate the hard work of the team members and the team’s success (Johnson et al., 1998).

Tobias decided to approach group processing with his team by using a multipronged
approach. The initial phase was carried out during a weekly team meeting, where
Tobias described the situation as he currently saw it. He allowed team members to
voice concerns about how the project was progressing and how the team was work-
ing together. The second phase consisted of individual meetings with team members,
where Tobias provided direct feedback to each member on his or her work and the
contributions each was making. During these meetings, Tobias clarified team member
duties and expectations. The third phase took place at a team meeting. He clarified
to the group the various team member roles and expectations. Tobias also provided
a time for praises and wishes. The praises included successes of the team and team
members. The wishes consisted of constructive criticism of how the team needed to
progress and what was expected for the team during the upcoming week.

Elizabeth settled on Kirkpatrick’s Four Levels of Evaluation as a framework to guide
her evaluation. This framework would allow Elizabeth to gather data on multiple
levels to provide a holistic picture of how effective her workshops were in influencing
participants to use the synchronous tools in their courses. Elizabeth hoped to answer
the following questions as part of the evaluation:
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e Did the workshops Elizabeth conducted provide faculty with the incentives,
knowledge, and skills faculty needed?
Did faculty members take what they learned and apply it to their own courses?
If so, did the use of these tools positively influence the teaching and learning pro-
cesses in the courses?

The data gathered from the evaluation will allow Elizabeth to determine the success
of her workshops. She will be able to use the data to improve her workshops.

Product and Process Evaluation and the Instructional
Design Process

Determining the success of the instructional design product and process is a significant
task that can help lead to an improved ID product and process. Although there are various
approaches to conducting an evaluation, the questions an instructional designer will need
to answer before beginning an evaluation are the same. These are:

What is the goal of the evaluation?

Who is asking for the evaluation?

What type of evaluation is needed?

When does the evaluation need to take place?
What are the questions that need to be answered?
What types of data need to be gathered?

Do the data currently exist?

What instruments are needed to gather the data?
How will the data be gathered?

How will the data be analyzed?

How will the data be reported?

How will the results be used to improve the instructional design product or process
or both?

Summary

Sustained and varied evaluation is a crucial element of the instructional design process.
Evaluation provides information that allows decisions to be made about learners, instruc-
tion, and the ID process. Formative, summative, and learner evaluations are three types of
evaluation that instructional designers commonly employ.

Formative evaluation is used throughout the ID process to gather data that can be
used to provide feedback on how the process is going. Typically, formative evaluation is
used to provide feedback on the instruction being developed. Feedback obtained during
a formative evaluation can help instructional designers make changes to the instruction
that makes it more efficient and effective. Formative evaluation should be built into an ID
project from the beginning stages.

Although ID experts conduct formative evaluation for a common reason, the approaches
they take are different. We described three approaches to formative evaluation. Dick et al.
(2011) advocate three basic phases of formative evaluation: (1) one-on-one or clinical,
(2) small group, and (3) field trial. Smith and Ragan (1999) provide a four-step approach to
formative evaluation: design reviews, expert reviews, learner validation, and ongoing eval-
uation. Morrison et al. (2007) recommend Gooler’s (1980) eight-step process: purpose,
audience, issues, resources, evidence, data gathering techniques, analysis, and reporting.
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Summative evaluation takes place after an instructional intervention has been imple-
mented. The major goal of a summative evaluation is to gather data that allow for its
effectiveness to be determined. Two main questions are to be answered: “Did the instruc-
tion bring about the desired changes?” and “Were the client’s goals met?”

It is often considered a conflict of interest to have the instructional designer conduct
a summative evaluation on an ID project he or she has worked on. If at all possible, an
instructional designer should not be the primary evaluator. He or she should act in a sup-
porting role by helping design the evaluation and provide necessary data. However, reality
dictates that instructional designers are asked to conduct summative evaluations on proj-
ects they have worked on. To ensure success of a formative evaluation, the instructional
designer should meet with the client early on in the ID project to discuss expectations of
the evaluation, especially the evaluation goals. A process such as the one advocated by
Smith and Ragan is a good model to be used by a beginning instructional designer.

An additional type of formative evaluation called “group processing” should be included
as part of the instructional design process. Group processing allows for instructional design
team members to regularly reflect on and communicate how well the team is working to meet
project goals. It consists of four areas: feedback, reflection, goal improvement, and celebra-
tion. Group processing helps to build healthy and productive instructional design teams.

Connecting Process to Practice Activities

1  How would you describe to your client the differences between learner, formative,
and summative evaluations?

2 What decisions are being made with each type of evaluation?

3 What are the major issues associated with conducting an evaluation on an instruc-
tional design product?

4  What are the major issues associated with conducting an evaluation on the instruc-
tional design process that an instructional design team has gone through (or is
currently going through)?

5 Consider Elizabeth’s scenario. What issues do you see with the approach she advo-
cated? Explain.

6 Could Tobias have taken a different approach to examining the situation with his
instructional design team? Explain the approach.

7 Your client asks you to justify why you have suggested multiple evaluations through-
out the instructional design process. What do you tell your client?

8  You have been contracted by a large law firm (approximately 50 employees) to design
its intranet. The firm would like the following initial functionalities built into the
intranet: client billing, document uploading and retrieval, and a calendar of firm
events (e.g., court and deposition dates and times, scheduled vacations). As part of
the contract, you have been asked to provide training to the paralegals and legal sec-
retaries working at the firm. What type of evaluation(s) do you include in your plan?
What do you anticipate using, and how do you communicate this to your client?

9  You are the lead instructional designer on a project team that has six members. Why
is it important to include group processing as part of this instructional design project?
Describe how you would incorporate group processing.
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Part V

Media Production

Managing the Media Development
Process

Chapters 11 and 12 provide information about media production management and visual
design. This information will be useful to you for completing the production portion of an
instructional design project.

Chapter 11 introduces the concepts of instructional media production management.
It includes information on how media are produced, managing media production teams,
and communication and conflict resolution.

Chapter 12 describes visual design for instructional media and explains the basic
principles that apply to creating easy-to-read and attractive visual displays.
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Chapter |1

Instructional Media Production
Management

Source: Shutterstock 160868777.

Part of the instructional design process is the production of the materials students and teachers use
in a learning environment. These materials range from simple handouts to sopbhisticated computer
simulations. Instructional media production is a series of processes that requires planning and care-
ful follow-through. More sophisticated designs often rely on the coordinated efforts of a team. This
chapter explains the media production process and recommends management approaches that make
that process effective and satisfying for all concerned.

Guiding Questions

What are the phases of the production process?

What are the roles and responsibilities of production team members?

How does one manage a production project?

What are recommended methods of minimizing and resolving conflict among production
team members?

How does one evaluate an instructional media product?
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Chapter Overview

Instructional media production is the process of bringing to life the instructional designer’s
plans and specifications. Once an instructional designer or design team conducts the neces-
sary analyses, develops the goals and objectives, specifies the activities, and determines the
appropriate evaluation procedures, some person or group must actually create the media
that will provide the instruction or instructional support. These media can take many forms.
They can be print-based (e.g., worksheets, textbooks), audiovisual (e.g., film, video, slide
presentations, sound recordings), interactive (e.g., software), or any combination of the three.

In some work environments, the instructional designer is separated from the media
production team, but just as often the instructional designer is an active participant in the
production process. Often, the instructional designer for an organization is also in charge
of the team that produces and delivers the instruction. Depending on the setting, the
instructional designer may also take on a number of media production roles.

Regardless of whether you as an instructional designer have specific production respon-
sibilities, it is helpful to have some idea of how media are produced in order to have
appropriate expectations in terms of the production team’s capabilities and the quality of
the finished instructional products. Therefore, it is important to you as a novice instruc-
tional designer to become familiar with instructional media production processes.

This chapter focuses on the practical aspects of managing and working with a produc-
tion team. Topics in this chapter include the specific functions of media production team
members, methods of organizing a project, methods of group management and communi-
cation, and methods of evaluating the finished product.

The Production Process

There are essentially three phases to any media production project: pre-production, pro-
duction, and post-production. Pre-production is the planning phase; production involves
design and development; and post-production includes distribution, integration, and
archiving of the product.

In the pre-production phase of a media project, a clear description of what the product
will be when it is finished is developed. Also, all the resources necessary to realize the
project are determined, and a timeframe for completing the various production tasks is
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worked out. With instructional media, instructional designers provide the description of
what the product will be through needs, task, learner, and goal analyses and the specifi-
cation of activities and evaluation strategies. The production team must now determine
what resources are available to realize the vision of the instructional design (this is some-
times called planning and costing) and how best to deploy these resources over a specified
period of time.

In the production phase, the final design of the project is developed, and all the neces-
sary components for its completion are created and integrated. Depending on the types of
media being produced, this may include the creation of specific graphic elements, typeset
text, soundtracks, video footage, and/or computer software.

In the post-production phase, the finished product is made ready for distribution to
those who are going to use it. Often during post-production the product is also archived
so future production teams have access to the product and its components.

Although each phase of the production process can be viewed separately, there are
no hard-and-fast rules for defining the components of each phase. Individual production
teams will have their own ideas about what constitutes pre-production, production, and
post-production. However, most media producers will agree that pre-production is that
time when the team looks at what needs to be accomplished and decides how to make it
happen; production is when plans are put into action and the final product is completed;
and post-production is when the product is formatted for distribution.

Organizing a Production Team

A production team takes the raw material resources available and uses those resources to
create a finished product. Good production teams consist of people with a variety of skills
and talents. Teams may be large and highly specialized or they may be small, with each
member assuming a broad range of responsibilities. Regardless of the number of individu-
als involved, there are three essential components to any production team: management,
direction, and artists.

Management is the organizational aspect of the production. Managers take respon-
sibility for getting things accomplished within the constraints of the resources available.
Direction is the guiding force that suggests how the resources available will be used to cre-
ate the finished product. Directors are the individuals who establish the artistic guidelines
and style for the product. Artists are the human component of the resources available.
Artists are also those individuals who apply their creative skills to the product (during
production, actors—who by definition fall within the “artist” category—are referred to
separately as talent).

The roles and responsibilities of the members of any production team depend on the
type of product being created. For example, a team responsible for producing computer-
based multimedia might include the following:

e Production manager: responsible for the organization and timing of the production.
The production manager ensures that everyone knows what he or she should be doing
and when specific tasks need to be accomplished. The production manager may also
be called on to resolve conflict within the team.

o Subject matter expert (SME): an individual who is a specialist and authority in the
content area of the product (e.g., an astronomer helping with a product that teaches
the basics of stellar cartography).

e  Writer: responsible for generating text, scripts, and documentation.
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e Art director: responsible for the product’s “look and feel” by specifying such things
as color schemes, artwork, and typefaces. The art director oversees the efforts of the
graphic artists.

Grapbic artist: responsible for creating the graphic elements specified by the art director.
Sound designer: responsible for designing and producing audio elements.

Video director: responsible for gathering and/or creating video elements.

Video editor: responsible for preparing video elements specified by the video director.
Interface designer: responsible for specifying the product’s human-computer interac-
tions. The interface designer oversees the efforts of the programmers.

Programmer: responsible for making a working version of the software.

e Talent: the actors whose bodies, faces, and/or voices interpret the writer’s scripts.

In many cases, members of a production team take on multiple roles. The production
manager might take on direction or artistic responsibilities; the interface designer might
also be the artistic director as well as the programmer. Any combination of roles is pos-
sible. However, in order for a production to run smoothly, there has to be some agreement
among the team as to who has final responsibility (and authority) for management, for
each aspect of direction, and for the production of each necessary element.

Professionals in Practice

For web-based training, content creation is similar in terms of getting technical review for
accuracy. But the production process is much different. In some cases, we use PowerPoint
for storyboarding, and then ask SMEs to review the PowerPoint files. Then, we convert
that media into Articulate Presenter or Storyline, narrate it, and publish it for viewing via
a web browser. In some cases, at the discretion of the instructional designer, video tools
such as Camtasia and Captivate might be used. Increasingly, these mediated products
are of short duration—I5 minutes or less. Again, we use this method to introduce con-
cepts, and then turn immediately to cloud-based virtual machines for hands-on lab work.
Students have access to a lab guide in PDF format, and can work at their own pace.

Erik Novak
Technical Training Developer
F5 Networks

Perhaps the most important role in any production project is that of client. The client
is typically the person for whom the project is being created. Anyone with whom the
producer or production team has entered into an agreement to create a specific product
is a client. In a large business organization, the instructional media production unit may
view other units (i.e., customer service or human resources) as clients. In a school setting,
faculty members or departments may be considered the clients of the instructional media
specialist. If you are participating in a course on instructional design, the course instruc-
tor might be considered the client for any instructional media projects assigned to you.
No matter who it is specifically, the client in general is that person who has requested the
product, and the client’s satisfaction is in large part a measure of the project’s success.
As part of a production team, you have a responsibility to your teammates. In some
ways, you are each other’s clients because there are things you are responsible for that
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your team is counting on. Depending on how you define the word in the context of creat-
ing instruction, you may also consider the target audience (the learners) as clients for your
work. By the same token, you may consider the instructor or organization that plans to
implement your design as a client. If you are working on a production project as part of a
course you are taking, you may want to identify the person who will evaluate the project
for a grade as a client.

Once you have a list of the clients involved, you may want to arrange the list in order
of priority. A prioritized list of this kind can help when design and implementation deci-
sions have to be made.

Production Management

Production management includes the establishment and execution of those tasks and pro-
cedures that facilitate the completion of a project within a set of specified parameters. The
parameters include a timeframe and a given set of available resources (including access
to tools, the skills of production team members, and money). Management also includes
maintaining communication among a project’s participants and stakeholders. Establishing
and maintaining communication reduces the risk of misunderstandings and increases the
potential for successfully completing a project. The goal of any good production manager
is to complete a project that is of the highest quality “on time and under budget.” This
is not an easy task. It requires careful planning, organization, and supervision to keep a
production project on task.

The Media Production Triangle: Time, Resources, and Quality

The media production triangle represents the interplay between time, available resources
(often, this is the money available to pay for services), and quality. The ideal is to always
produce a high-quality product quickly and inexpensively. However, the adage among
experienced media producers is that, at any one time, you can only choose two of three
choices: fast, cheap, or good. This means that there are always three less-than-ideal choices.
A product may be created quickly and well, but it will not be cheap; it can be created
inexpensively and well, but it will take time; or it can be created quickly and inexpensively,
but it will not be very good.

Planning for Success: the Production Calendar

Given a finite amount of time to complete a production project, it is perhaps possible to
create a high-quality product without planning in advance what will be accomplished at
various points between the beginning and end of the project . . . but it is highly unlikely.

One of the critically important aspects of production management is time management.
Even a production “team” consisting of a single individual benefits from developing early
on a timeline that anticipates the completion of various tasks. When a production is the
responsibility of more than one person, a timeline is also helpful as a means of communi-
cation among team members; anyone may refer to it to see what and when specific tasks
need to be completed. Most production teams establish a production calendar during pre-
production. The production calendar establishes when specific tasks are to be completed
and often includes notes on who is specifically responsible for the completion of each task.
Figure 11.1 is an example of one month from a production calendar.

The production calendar consists of a combination of milestones and drop-dead dates.
Milestones are the dates when important activities are to be accomplished; these include
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Sunday Monday Tuesday Wednesday Thursday Friday Saturday
|
2 3 4 5 6 7 8
Meeting with Pre-
clients production
meeting with
all teams
9 10 I 12 13 14 15
Script due Storyboards
due
16 17 18 19 20 21 22
First mock-up
due
23 24 25 26 27 28 29
Present Second
mock-up to mock-up due
clients
30 31

Figure I'1.1 A sample production calendar.

finalizing the style guidelines, the completion of storyboards or prototypes, production
team meetings, and meetings with the client. Drop-dead dates are when a specific task
must be completed (or abandoned if it is not complete); these include completion of film-
ing, final artwork, programming, and submitting the completed product to the client.

Many production plans include a list of critically important dates, along with a descrip-
tion of who is responsible for approving elements of the design prior to production. The
person responsible for approving an element needs to be informed that, once he or she
signs off on a design, that element is going into production as is (this may also be applied
to the instructional designer, the SME, or any other member of the production team who
is responsible for making pre-production and/or production specifications). Getting every-
one to agree to these “milestone” dates in advance is highly recommended.

Establishing milestone dates goes hand in hand with determining dependencies. In any
production situation, there will be some activities that completely depend on finishing
other activities. For example, a video production using live actors in period costumes
cannot begin shooting until the costumes have been obtained or created and fit to each
actor. Shooting the video depends on the costumes being completed by the shooting date.
It is critically important to determine which production activities depend on each other in
order to prepare a reasonable production calendar.

Very often, the first item placed on a production calendar is the deadline date for the
finished product. This is because it is usually the one date agreed on before even pre-production
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Production Phase | Production Milestones

Pre-Production Review project parameters
Determine budget and resources (cost and plan)
Establish team assignments

Create production calendar

Production Complete the text components

Establish a style manual or guide for product elements

Completion of initial prototype (a “rough draft” that outlines the product’s final form)
Get client feedback and approval for the initial prototype

Complete the graphic elements

Produce video elements

Produce audio elements

Completion of an alpha version (a functional prototype)

Get client feedback and approval for the alpha version

Completion of a beta version (a functional prototype ready to be tested with end-users)
Submit finished product to the client

Post-Production

Distribute or deploy the product
e Archive product and project elements
e Review production process with the team (what worked; what needs improvement)

Figure 11.2 Typical production milestones and deadlines for a multimedia project.

begins. It is common practice—and highly recommended—to begin with the finished
project deadline date and work backward from there to establish the other deadlines and
milestones that comprise the entire production cycle (see Figure 11.2).

When a Simple Calendar Is Not Enough: Gantt, PERT, and CPM Charts

For small projects producing a single piece of instructional media, a simple production cal-
endar is usually more than sufficient. For very large or complex projects or when the same
production team handles multiple projects simultaneously, more specialized methods of
keeping track of time and resources may be necessary. Three of the most popular project
management charting techniques are Gantt, PERT, and CPM.

Gantt charts, named for project management expert Henry Laurence Gantt (1861-
1919), are used to show the scheduled and actual progress of various elements of a project.
On the vertical axis is a list of all the tasks to be performed. The horizontal axis lists the
estimated task duration and may also list the skill level necessary to complete the task and
the individual assigned to that task (see Figure 11.3).

Day | Day 2 Day 3 Day 4 Day 5

Produce Video Segment k i
Write Script ———————

Develop Storyboards [ ]

Hire Talent  —

Shoot Video ——

Edit Video —

Figure 1.3 An example of a simple Gantt chart.
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Needs Analysis
Learner
Analysis
Start Project Task Analysis Team Meeting
Media
Production
Team

Assignments

Learn how to
use specific
media production
software

Figure 11.4 An example of a PERT chart. The rectangles with rounded corners indicate milestones.

PERT (Program Evaluation and Review Technique) and CPM (Critical Path Method)
charts visually display task, dependency, and duration information. PERT and CPM
charts begin with a horizontal line that indicates the first task in the project, the task’s
duration, and the number of people assigned to complete it. Successive horizontal lines
drawn below the first one supply the same information for each successive task, illustrat-
ing where tasks may overlap on the timeline (see Figure 11.4).

When managing large, complex production projects or multiple projects that employ
the same team members, Gantt, PERT, or CPM charts can prove to be valuable tools.
Microsoft’s MS Project (2003) software is considered the industry standard for producing
and maintaining these management tools, providing a vast array of options and simplify-
ing a number of repetitive setup tasks. However, we caution against using such specialized
software for smaller projects because the time it takes to gain mastery of the software itself
may prove counterproductive.

Style and Technical Guides

Creating and/or agreeing on a few style guides that everyone uses as they contribute to the
project is highly recommended. Style guides help to unify the project, providing standards
for the product’s visual look, feel, and functionality. We recommend starting by deciding
what style you will use for documentation. A team member may take on the role of docu-
mentation editor. The editor makes all the final decisions on how the documentation looks.

Depending on the project and the roles assigned to team members, you may also want
to establish technical guidelines. For example, “The colors used in all graphics are to
be reduced to a web-safe palette,” “The operating platform for the finished product is
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Windows 2007,” or “All sound files are to be 16-bit stereo.” It may seem overly prescrip-
tive, but agreeing and adhering to a set of technical guidelines in the pre-production phase
can save everyone a great deal of trouble during production.

As the project progresses, it is advisable to create a style manual for all media that will
be incorporated into the final product. A style manual often contains specific details for:

e fonts (typefaces) and font sizes (there may be specific guidelines for headings, body
text, captions, etc.);
color scheme (the background color, font color(s), palettes, etc.);
graphics (the type of graphic—cartoon, iconographic, photorealistic, etc.). In the case
of computer-based instructional media, this may (and probably should) also include
specifications for the pixel depth and resolution of images;

e sound (bit depth, stereo/mono, MIDI or analog recording, etc.).

Storyboards

In the earliest stages of production, virtually all film, video, and animation projects
are translated from a script to a storyboard. The storyboard visually depicts the script.
Traditionally, a storyboard is indeed a big board on which are posted rough sketches that
visually “tell the story.” The entire project can then be seen as a series of pictures, allowing
everyone working on the project to share a single vision of what the product should look
like in its final form.

Some wonderful examples of storyboards are available as “extras” on the DVD ver-
sions of films and animated features. The DVD of Pixar’s animated feature Monsters, Inc.
(Carrigan, 2002) includes a brief feature that shows the process of taking an idea from
script to storyboard to finished animation. The DVD of The Beatles’ Yellow Submarine
(King Features & Dunning, 1968) allows one to watch the finished animation and the
original storyboard simultaneously on a split screen.

Computer-based multimedia projects are also often translated into a storyboard early
in the production process. The storyboard of a multimedia project gives a screen-by-screen
view of how the finished product should look. Multimedia storyboards are often accom-
panied by a navigation layout. A navigation layout (see Figure 11.5) is a visual display of
the possible choices one may take in navigating the multimedia presentation; this is most
often accomplished by creating a flowchart depicting each screen and showing how each
screen connects to the other screens.

Prototyping

Prototyping is a common method of production (this is true for automobiles, architecture,
animation, and software development) with myriad examples of successful applications of
this method. Rapid prototyping is a production strategy that requires starting with a very
sketchy idea that evolves through multiple prototypes to arrive at a finished piece. Rapid
prototyping requires the evaluation and revision of each prototype as part of the production
process (rapid prototyping as an instructional design strategy is described in Chapter 1).
Each successive prototype is meant to increase in fidelity (accuracy in its presentation of
the product everyone has in mind) until a final product is achieved.

Alessi and Trollip (2001) suggest that “all intermediate components of the project
should be tested, evaluated, and, if necessary, revised before they are incorporated into
the final program” (p. 410). For multimedia projects, this means that each media element
should be treated as a discrete product that should be developed through a series of proto-
types until it is considered ready to incorporate into the larger production project.
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Help

(

Writing
Mechanics | > Quiz |
Capitalization

Home Screen

Writing
Mechanics 2 <
Punctuation

Quiz 2

4

“My report
card”

Writing
Mechanics 3
Paragraphs

4

Quiz 3

Finished! <

Figure 1.5 An example of a navigation layout. Each rectangle represents a full screen in the design.

Professionals in Practice

When | create instructional software, | make a list of the functions that are specified for
the product that | have never before attempted. | then make a small mockup piece of soft-
ware that employs only that function to test whether it will meet the design specifications.
I think of this as a mini prototype for one portion of the finished product. For example, |
was once asked to author a program in Macromedia Director that would allow students
taking a test to save their answers on to a floppy disk—something | had never attempted.
The final product had to be cross-platform, so this function had to work equally well in
Macintosh and Windows environments. | began by creating this function alone (one plat-
form at a time) and testing it to be sure it was stable. Incorporating the function into the

final product was then largely a matter of cutting and pasting.

Abbie Brown
Instructional media producer
Greenville, North Carolina
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A production team may want to decide how many prototypes to develop as part of the
production plan and whether it will be necessary to create and test prototypes of specific
media elements. Keep in mind that storyboards should be considered as early prototypes
and should be treated as such.

Communication and Conflict Resolution

One of the most important things any team can do to keep production moving in a positive
direction is to establish reliable channels of communication and healthy communication
habits. All members of the team should know what is expected of them. Everyone should
also have a reliable means of voicing and dealing with problems as they arise. Keeping
good and reliable channels of communication open with the client is also critically impor-
tant to the success of a project. Four key communication strategies that can help are
respect, regular consultation, specificity, and paper trail maintenance (Brown, Green, &
Zatz, 2001):

e Respect: Individuals must realize that each member of the team brings to the project
a set of unique skills and talents as well as a unique perspective. It is important to the
health of any project that everyone recognizes the value of each team member’s con-
tributions by listening to them and accepting critical comments in the spirit in which
they are intended.

e Regular consultation: Regular meetings, phone conversations, or correspondence are
an important part of the production process. These allow team members and the cli-
ent to share ideas, provide clarifications, and ensure that the product is being designed
to match everyone’s shared vision.

e Specificity: Everyone involved in the production process should strive to be as specific
as possible. For example, the term “a clever animation” does not adequately describe
how a finished animation should look (one person’s “clever” is another’s “trite”).
Clarify and show specific examples as often as possible.

e Paper trail maintenance: During pre-production and in the early stages of production,
have everyone share layouts, sketches, and storyboards as much as possible to estab-
lish a shared vision of the finished product. During the later stages of production,
establish signoff dates when the production manager, team members, or the client
must sign an authorization that the product component is acceptable for incorpora-
tion into the final product. Establish signoff dates for the alpha and beta prototypes
when the client gives authorization that the prototype is acceptable.

Watch Out for Cowboys

One classic problem that many instructional design teams face is sometimes referred to as
the cowboy (or hero or superbero) syndrome. A cowboy is someone who is usually highly
competent but does not work well with others. The cowboy tends to make statements like,
“Pll take care of that—no one else on the team needs to worry about it.” The cowboy does
not take direction well and does not share what he or she is doing until it is completed—
often at the last minute, when there is little or no time for changes. Many times, cowboys
are people who have previously been rewarded for their expertise and their ability to work
independently. This is very common among specialists who often have no one else around
who understands what it is they do. It is important to recognize the good intentions of
cowboys; they have no doubt spent a good deal of their professional lives “riding in to



194 Managing the Media Development Process

save the day.” However, there really is no room for cowboys or superheroes on a team
that is functioning well. The old saying is true: “There is no ‘I’ in team.” The trick is to
develop the right balance between independently dealing with tasks and collaborating
with team members.

The importance of good communications among team members cannot be overstressed.
It takes a while for teams to form into effective working groups, and much of why teams
operate effectively is still a mystery to us. However, one thing we know from experience
is that effective teams have effective communication strategies in place.

Tips for Successful Teamwork

In the introduction to the chapter on collaborative problem solving in the book Instructional
design theories and models: A new paradigm of instructional theory, Vol. II (Reigeluth,
1999), Laurie Miller Nelson writes:

Often in our daily lives we find ourselves working in small groups, whether it be in
the context of a work project, a civic group, a classroom, or a family. Group problem
solving is one of the most common and natural situations in which we accomplish the
work of society.

(p. 244)

Working in teams is commonplace, and most of us operate as members of a variety of
teams during any given week. We are members of departments, faculties, workgroups,
classes, etc., and we take on specific roles within those groups in order to accomplish tasks
that are important to us as individuals and important to the group as a whole.
Teamwork has its benefits and its drawbacks. As you begin to form teams and plan for
completing a production project, you may want to take the following into consideration:

1 Teamwork requires communication. Make sure your team knows how to communi-
cate effectively (e.g., specific days or times of day when everyone should have checked
email, weekly meetings, or phone conferences).

2 Teams should consist of people with explicit roles. Members of the team should
take specific responsibilities. These should include project manager (the person who
coordinates everyone’s efforts), subject matter expert (the person who decides the
content of the instruction), and media producer. Other roles teams may want to
assign include editor (the person responsible for making all the documentation flow
together), artistic director (the person who designates the “look and feel” of the
instructional media), and assessment director (the person who develops and implements
the assessment protocols).

3 Teamwork requires consensus. Team members must discuss and agree on critical ele-
ments of successful project completion. Team communication protocols and assigned
roles are something that all team members must agree to (therefore, all team members
should have input into the decision processes). The team should come up with a roster
of the specific roles of each team member as well as a timeline that indicates when
each team member’s production obligations are to be met.

Evaluating the Product

In describing the production of instructional software, Alessi and Trollip (2001) write:
“Although there is much research in learning and instruction to guide us in developing
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instruction, the best guarantee that a program will be effective is to try it out, revise it, try
it again, and so on until you get it right” (p. 408). In trying it out, the critically important
evaluative activity involves close attention to the reactions and responses of the clients and
the end users. The question to constantly consider is, “Is this product meeting the specified
instructional goals and objectives?”

We recommend ongoing, iterative evaluation of the product as it develops. In the ear-
liest stages of pre-production and production, product ideas and rough sketches can be
evaluated through expert review. An expert review is soliciting input from a person or
persons with a great deal of experience with the type of instructional media under devel-
opment. Because of his or her experience, an expert can gain a sense of the production
team’s vision from very rough drafts (a cocktail napkin with a few sketches and a verbal
description is often enough to give an expert an idea of the finished product).

In the middle and later stages of development, the product can be evaluated through
peer review. Other producers and/or instructional designers may be asked to review the
product in its storyboard or alpha prototype form in order to get an “informed outsider’s”
opinion of the product (often, a fresh pair of eyes can see potential problems that the
design team cannot).

At the later stages of development, potential end users may effectively review the prod-
uct. As the product takes on its final shape, those who will use the product can test it out
and offer advice or criticism. This is often accomplished through usability testing.

Usability Testing

A concept originally borrowed from engineering that has gained popularity among soft-
ware developers, multimedia producers, and instructional designers is usability testing.
Usability testing consists of evaluating the product by observing it in action with potential
end users. Typically, a usability test consists of evaluators observing a user or users inter-
acting with the product under controlled conditions. The user(s) interact with the product
for a specified amount of time, having been asked to complete a set of tasks determined
in advance by the evaluation team. The tasks are based on the goals and objectives the
product is designed to meet. Results of a usability test inform the production team of the
problems inherent in the design (e.g., the graphic for a button is not well understood or
the instructions are worded in a manner that is confusing) and suggest—through observa-
tion of end users in action—ways to effectively eliminate those problems.

Mission Creep

It is often said among media production specialists that no multimedia project is ever
completed; it is merely abandoned. One of the problems faced by a team that successfully
creates a prototype product is that, once it becomes evident that the product will work,
those contributing to the project will want to add components and make improvements.
This very natural wish to add to a successful product often results in the product never
reaching completion. At some point, someone must declare the product completed.

Final Thoughts

All aspects of production management and evaluation should serve the project, not the
other way around. Think of the calendar, priority list, prototypes, and evaluation strate-
gies as support pieces that aid in creating a high-quality piece of instructional media. If at
some point any of these support pieces creates more problems than it solves, then it may
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be time to re-evaluate it and create a modified or new support piece to replace the one
that is not actually offering support. Think of each production planning item as a small
contract—if it becomes impossible to honor that contract, it may be time to renegotiate
it. Using the “contract” metaphor is deliberate on our part. Contracts are generated to
protect the interests of all parties; one person having trouble with a contract is still bound
by it if the other parties insist on honoring it.

Media Production Management and the Instructional
Design Process

Coordinating the production of the media and working effectively with all members of a
production team is an important part of instructional design. As an instructional designer,
you may be called on to work with a diverse group of professionals or you may have to
take on a number of production roles yourself. No matter what role you play in the pro-
duction process, your goal is to deliver instruction that suits the needs of the client and
the learners. An understanding of the media production process should help you answer
the following questions:

What is my role during pre-production?

What is my role during production?

What is my role during post-production?

Who do I report to, and who reports to me?

How do I plan out a successful media production project?
How can I best communicate with my production team?
What can I do to resolve conflicts as they arise?

Summary

Depending on the work setting, an instructional designer may either submit plans and
specifications to an instructional media production team or may be an integral part
of that team. In either case, an instructional designer must have some idea of how
instructional media are produced in order to maintain appropriate expectations for the
finished product.

There are three phases to any production project: pre-production, production, and
post-production. In pre-production, a production team is formed that consists of manag-
ers, directors, and artists. Management is responsible for project organization, timing,
and the deployment of resources. Directors are responsible for the “look and feel” of the
product. Artists create the elements necessary for the project’s completion. A project is
usually instigated at the request of a client, and the client’s satisfaction with the project is
in large part a measure of its success.

Production projects typically begin with the creation of a production calendar that
includes milestones and deadline dates critical to the project’s success. Style guides are
then created and/or agreed on to unify the product. The project is then produced through
a series of prototypes, often beginning with a script, progressing to a storyboard, then on
to alpha and beta prototypes in preparation for a final release product.

While conflict is almost inevitable among any team, maintaining good communication
among team members can facilitate resolving problems. Four strategies that contribute to
good communication are: respecting the input of each team member, regular consultation
among team members, careful use of specific terms to describe aspects of the production,
and the maintenance of a complete “paper trail.”
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Evaluating the instructional media product is best accomplished as an ongoing, iterative
process. This process includes expert review, peer review, and usability testing (observa-
tion of the product in action).

It is important to keep in mind that all aspects of production management and evalua-
tion should contribute to the success of the project. If any supporting activity creates more
problems than it solves, it may be necessary to modify the existing activity or create a new
one to replace it.

Connecting Process to Practice Activities

1 You have been put in charge of a new production team that consists of yourself as
instructional designer, a commercial artist, a computer programmer, and a writer.
The computer programmer comes to you on your first day and explains that she is
used to working on her own and that she will be more productive if left on her own
to develop products without team input. How do you respond?

2 You are part of a team creating interactive instructional media for a prominent
museum. In a pre-production meeting, the account executive representing the museum
asks about the evaluation portion of your production plan. He is concerned about
both the time and the cost of this part of production. What do you tell him about the
need for expert and peer review and usability testing?

3 You are assigned the task of producing a booklet that contains information about
your organization’s options for health insurance. What are the critically important
activities of pre-production, production, and post-production for this project?

4 You are the manager for a large video production project. The client is a philan-
thropist who would like to create something that inspires young people to choose
biochemistry as a career path. The client has very specific ideas about what she would
like a specific video segment to look like, but the video production team is not sure it
can match her vision and stay within the budget. What do you do?

5 You are part of a five-person instructional media production team that works for a
large university. Each member of the team is an experienced instructional designer
and has extensive media production skills. The team has been assigned a project that
requires the development of instructional software for a chemistry professor (the
project is being paid for by a grant the professor has received). What are the roles
and responsibilities that each team member will need to be assigned? What roles or
responsibilities would the chemistry professor assume?

6 You are part of a team developing computer-based interactive instruction that
supports reading skill development for second-grade students. The team has three
months to complete the project. What activities would you build into the production
calendar to be sure the finished product is both effective instruction and well received
by the students?

7  You are the manager of an instructional website project. The member of your produc-
tion team responsible for completing the project’s graphics is not ready on the day all
graphics are to be turned over to the person in charge of web editing. What do you do?

8 You are hired to produce “bumpers” (the introduction and ending sequences) for a
podcast series. The client likes what you have created so much that she asks you to
create a few extra transitional elements for the series. She is pleased with the extra ele-
ments you produce and asks you to create even more items for the podcast. Keeping
in mind that the only agreement you have is to produce the original two bumpers,
describe whether this situation is a problem or an opportunity for you and why you
think of it this way.
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Recommended Reading

Alessi, S. M., & Trollip, S. R. (2001). Multimedia for learning: Methods and development (3rd ed.).
Boston: Allyn & Bacon. (Chapters 12 through 15 address design and development of instructional
multimedia.)

Dumas, J. S., & Redish, J. C. (1999). A practical guide to usability testing (Rev. ed.). Portland, OR:
Intellect.

Elin, L. (2001). Designing and developing multimedia: A practical guide for the producer, director,
and writer. Boston: Allyn & Bacon.

Kuniavsky, M. (2003). Observing the user experience: A practitioner’s guide to user research. San
Francisco: Morgan Kaufman Publishers.
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Chapter 12

Visual Design for Instructional Media

Source: Shutterstock 80925163.

Instructional designers are responsible for communicating ideas efficiently and effectively. This
often includes being able to produce visual media. Educators—including K-12 classroom teachers,
corporate trainers, and college professors—often find themselves producing their own media,
including slideshows (e.g., PowerPoint presentations), web pages, bulletin boards, posters, and
handouts. Computer software and hardware provide the necessary tools for media production, but
to create professional-looking materials, one must understand and apply the rules of visual design.

Guiding Questions

Why is it important for an instructional designer to have some knowledge of visual design?
What are the basic principles of visual design?

What are common strategies commercial artists use to make visual displays attractive and
appealing?

How does one select an appropriate type or font?

What are the most effective color combinations of background and text?

How does one evaluate a visual design?
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Key Terms

additive color model (page 2035)
alignment (page 201)
contrast (page 201)
decorative typefaces (page 204)
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negative space (page 203)
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sans serif text (page 204)
serif text (page 204)
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subtractive color model (page 2035)

Chapter Overview

There was a time when professional commercial artists and print specialists took care of
designing and producing almost all the print materials instructional designers used. Now,
more often than not, instructional designers make many of their own print materials by
using computer-based word processing, image manipulation, web-editing, and desktop
publishing tools. The final product may not be as good as it would be if it were produced
by an experienced commercial artist, but do-it-yourself materials have the advantage of
being quick and inexpensive to make.

Computers and desktop publishing software give us the freedom to use different type-
styles, type sizes, and graphics in a way that can look truly professional. However, the
freedom to do anything with type and graphics sometimes leads to some “unusual” (to
put it politely) results. Random selection and placement of graphics and text or a design
based solely on one’s personal taste often leads to instructional materials that are difficult
to comprehend.

While you might not become a skilled commercial artist without years of dedicated
study and practice, you can produce effective and visually pleasing materials by following
a few essential rules. Ideally, any flyer, web page, or brochure should be easy to read and
attractive. Understanding and following a few basic visual design principles will help to
meet this goal.

This chapter explains the essential elements of visual display and describes fundamental
rules of visual design. Topics covered in this chapter include an introduction to the basic
principles of visual design, suggestions for making designs attractive, choosing the best
type and font size for a design, and examples of readable and legible designs.

Why Instructional Designers Need to Learn About
Visual Design

When desktop publishing tools first became available in the 1980s, professionals of all
types made widespread but indiscriminate use of them to add graphics and styled text to
their work. Graphic designers trained in the complexity of visual thinking criticized the use
of these tools and expressed concern that software companies were overselling their prod-
ucts’ capabilities (Schriver, 1997). Today, desktop publishing and web-editing software are
even more sophisticated, but the situation remains the same. Although many programs are
available that allow one to “dump” text and graphics into a ready-made template, this is
not a reasonable substitute for understanding and applying visual design principles.
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The tools currently available to most instructional design professionals (e.g., Microsoft
Office; the Adobe Creative Suite) offer their users the capability of producing sophisticated
media products (products that once would have been produced only by professionals with
some visual design expertise). While these products offer the user a great deal of control over
the medium, they cannot make design decisions for you. Even when making use of the design
templates that abound (for example, Microsoft provides an astounding number of templates
for products such as PowerPoint and Word), you will make better use of them if you under-
stand and apply visual design principles. Without some understanding of visual design, you
are likely to create materials that are less than optimal. The pop culture-driven viewpoint that
anyone is a media producer as long as he or she has access to the right software and hardware
is not appropriate for instructional design professionals. Maintaining this attitude may ham-
per an instructional designer’s ability to function well in a professional setting (Brown, 1999).

Creating displays that are easy to read and understand is a skill one can develop. There
is a body of literature that addresses issues that include optimal color combinations, type
size and style, and placement of images and text. There is also a body of experiential
knowledge among commercial artists and designers from which everyone can learn.

Few instructional design students have an extensive background in visual design, but
most are interested in learning more about it (Brown, 2004a). It will never be possible to
do more than scratch the surface of visual design in an introductory textbook chapter such
as this. However, we can offer an explanation of the general practices of visual design as
well as a few of the more important design concepts to give you a better understanding of
the discipline and some appreciation for your own potential as a visual designer.

Even if you are not going to be making visual design decisions (for example, if you
work as an instructional designer in an environment that employs commercial artists for
production), you still should know enough about visual design to make appropriate rec-
ommendations and assess the work of others. More often than not, instructional designers
have to make visual design decisions, and these decisions should be made based on know-
ing at least the basic concepts of visual design.

Basic Principles of Visual Design

In The non-designer’s design book (2015), author Robin Williams presents four basic
principles of visual design: alignment, contrast, repetition, and proximity. Williams points
out that these four principles are interconnected, and one does not often see one of these
four aspects of design applied independently. In creating an effective and appealing design,
you apply all four principles simultaneously.

Alignment

Alignment is what leads the reader through the design (this is sometimes called “flow™).
Nothing should be incorporated into the design without careful consideration of its place-
ment. One common alignment strategy is to have all the headings line up with each other,
with indented subheadings and/or body text beneath each heading (see Figure 12.1).

Contrast

Contrast distinguishes different elements of a design. For example, make headings stand
out from body text by using very different typefaces for each. Bold and italic text contrasts
with regular text. Contrasting colors can be used (black and white are the most essential
contrasting color combination), as can contrasting image and type sizes (see Figure 12.2).
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Complete the Hazardous Waste Disposal Certificate in Five Steps
5. Certificate completed!
4. Schedule an evaluation session
3. Complete the online test
2. Complete the readings
I. Register at the website
Contact Julie Smith at extension 278 for more information

Figure 12.] Example of the alignment principle. In this example, alignment is used to create a
visual suggestion of moving upward as each task is accomplished to achieve the goal of
completing the certificate.

Complete the
Hazardous Waste Disposal Certificate
in Five Steps
5. Certificate completed!
4. Schedule an evaluation session
3. Complete the online test
2. Complete the readings
I. Register at the website

Contact Julie Smith at extension 278 for more information

Figure 12.2 Example of the contrast principle. This example shows use of contrast as well as alignment.
Significantly different type sizes are used for emphasis. Bold and italic text is used to draw
attention to key information.

Repetition

Repetition conveys a sense of deliberate and carefully planned design. Simple elements
used over again give the design a unified feeling (for example, a large graphic used at the
top of a page might be used again at the bottom of the page as a small repeating graphic
forming a line) (see Figure 12.3).

Proximity

Proximity places together elements that relate to each other, creating one or more “visual
units” within the larger design that help organize the information (for example, a picture

Complete the
Hazardous Waste Disposal Certificate
in Five Steps
5. Certificate completed!
4. Schedule an evaluation session
3. Complete the online test
2. Complete the readings
I. Register at the website

Contact Julie Smith at extension 278 for more information

Figure 12.3 Example of the repetition principle. This example shows repetition as well as alignment
and contrast. The same typeface is used consistently for the entire design.
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Complete the
Hazardous Waste Disposal Certificate
in Five Steps 5. Certificate completed!
4. Schedule an evaluation session
3. Complete the online test
2. Complete the readings

I. Register at the website

Contact Julie Smith at extension 278 for more information

Figure 12.4 Example of the proximity principle. This example shows use of proximity as well as alignment,
contrast, and repetition. The information is grouped into three distinct areas (headline, steps,
and contact information), and the five steps are separated to distinguish them as separate tasks.

of a person standing on a scale and text describing weight-loss strategies might be placed
very near each other to create one visual unit) (see Figure 12.4).

Professionals in Practice

| start developing the instruction by reviewing the objective of the lesson. Once | clearly under-
stand my learners and what they need to know or be able to do,| can begin to build the instruction.
In addition to being instructionally sound, | want the design of instructional materials and media to
be visually appealing. | consider the CRAP visual design principles when | design any media. | also
try and make sure to have a variety of media in any instructional design—text, images, video, and
close-captioned audio. | want to make sure that the design is accessible to all learners.

Jody Peerless
Academic Coach in Educational Technology
La Habra City School District

Visual Design Tips

Here are a few tips that always seem to make visual displays and print materials more
attractive and memorable (see Figure 12.5):

e Do not be timid about negative space—the empty or “unused” space within a visual
design. It is important to make good use of negative space by resisting the urge to fill
it with text or graphics; a page that is completely filled with text and graphics is dif-
ficult to read.

e  Make use of faces. Human beings are naturally drawn to faces. Think of the bill-
boards and magazine advertisements that attract your attention most quickly. How
many have large faces as part of the design? How many cereal boxes designed to
attract shoppers’ attention have faces on the front? Make use of this by incorporating
some type of face graphic as one of the largest elements of your design.

e  Use bulleted lists (like this one!) to separate discrete bits of information while simulta-
neously grouping them together (think of Williams’s proximity principle).
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Figure 12.5 People tend to focus first on the image of a face, no matter whether the face is human or
animal, realistic or cartoon-like. Use face images to capture the reader’s attention.

Type

In visual design, the typefaces that we use to present text are considered to be in one of three
categories: serif, sans serif, and decorative. Serif text is generally considered the easiest text
to read. Serifs are the little tails and squiggles (not exactly the technical terms) that embellish
certain typefaces. Serif text is particularly easy to read because the serifs are designed to help
the reader identify and discriminate between specific letters. Most newspapers, books, and
magazines use serif text for their body copy (body copy is the bulk of the text, as opposed
to headlines or callout sections). Sans serif text is literally “without serifs” (sans is French
for “without™). Sans serif text is the second most readable type of text and is often used for
section headings and captions. Arial and Helvetica are examples of sans serif typefaces. A
decorative typeface is exactly what its name implies. These are the fancy typefaces that are
most often used to give print materials a specific style or personality (see Figure 12.6).

All too often, people with no training in visual design fall victim to the temptation
of overusing decorative fonts. Imagine if you had to read this entire chapter using the
Edwardian Script typeface! It would make the chapter considerably less legible. The trick
is to recognize that “less is more” when it comes to selecting typefaces. The rubric most
commercial artists use is this:

e Use a common, easily recognized, serif typeface for the body of the work (e.g., Times
or Times New Roman).

e Break up the body text with headings and captions in sans serif typeface (e.g., Arial
or Helvetica).

e  Use decorative typefaces sparingly. Only use decorative typefaces for a short title or
subheading.
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Serif Typefaces

Times Times New Roman American Typewriter Courier

Sans Serif Typefaces

Arial Helvetica Geneva

Decorative Typefaces

Braggadocio @UXBLZ Etrwardian Clryﬁ/

Figure 12.6 Examples of serif, sans serif, and decorative typefaces.

To keep things as legible as possible, always follow the classic rule of KISS (Keep It Simple,
Silly). When in doubt, go with the simplest possible typeface choices, and avoid the begin-
ner’s mistake of creating a one-page handout by using every single typeface available on
your computer!

Color

Color is generally organized into two types of color models: subtractive and additive.
These models are based on identifying three primary colors that can be used in combina-
tion to create all other colors.

The three primary colors of an additive color model are red, green, and blue (this is
what is meant by “RGB color”). In an additive model, mixing the three primary colors
together at full strength produces white (the presence of all color). This is also called a
light model because it explains how colored light behaves.

The three primary colors of a subtractive color model are yellow, magenta, and cyan (in
elementary school, we usually learn these as yellow, red, and blue). In a subtractive model,
mixing the three primary colors together produces black (the absence of color). This is
also called a pigment model because it explains how pigments such as paint or ink behave.
However, because the pigments are never perfect, mixing the primary colors together most
often forms a very dark brown. A true black pigment has to be added to form the color
black, which is why we have the four-color process model. The four-color process model
uses four primary colors: cyan, magenta, yellow, and black (or CMYK—the K stands for
“black”) in combinations to create all other colors (this is what is meant by a “four-color
printing job”).

For practical purposes, basic knowledge of these models makes it easier to specify col-
ors in programs such as Photoshop, InDesign, PowerPoint, and Word because the color
selectors in these programs are based on these models.
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Selecting the Best Text and Background Colors

In designing instructional media, the best text and background colors are those that make
the text easiest to read. Studies conducted on the most readable text/background color
combinations indicate that black text on a white background is what most people find
easiest to read (Brown, Luterbach, & Blair, 2007; Mills & Weldon, 1987; Taylor, 1934).
However, in studies conducted by Pastoor (1990), subjects expressed a preference for
color text/background combinations instead of the traditional black/white combination,
claiming it is less monotonous and less of a strain.

Deciding the polarity of a visual display is an important design choice. A design may
have either dark text with a lighter background or light text with a darker background. In
general, it takes a bit more effort to read light text on a dark background (Mills & Weldon,
1987). However, a classic combination that works particularly well for visual display on
a computer screen or video monitor is a blue background with yellow text (Brown et al.,
2007). For video, computer screen, or any light-based display, Pastoor (1990) notes that
any combination of contrasting colors works reasonably well as long as those colors are
desaturated (the colors are relatively pale).

Our recommendation is to use black text with a white background most often but to
use contrasting combinations of desaturated color to add visual interest to computer,
video, or overhead projected displays.

Evaluation

How do you know if your print materials are legible and readable? There are two simple
tests you can apply to any piece of work to see if it does what it is intended to do. First,
decide what the most important thing is on any single page of your work and then perform
a squint test to determine if that most important thing is the most noticeable aspect of the
visual design. The squint test is just what it sounds like: Look at the page while squinting
hard; whatever you can make out through your blurred vision is the thing that is most
noticeable on the page.

A second and equally important test to perform on your work is to hand it to someone
who has not been involved in its creation and ask him or her to read it through and tell
you what he or she thinks. Try giving it to at least two different types of people: one per-
son who is very similar to the intended audience and one person who is an instructional
design peer. Gaining feedback from peers and people similar to those for whom the work
is intended can be a difficult process (it can be hard to hear that work you think is perfect
may have problems that need to be addressed), but gathering and using this kind of critical
feedback is very often immeasurably helpful in creating a truly useful document.

An Example

Figure 12.7 is an example of a handout that follows visual design principles, producing a
document that is easy to read and understand. This example was originally published by
Brown (2004b). If you perform the squint test on this handout, you should see first and
foremost a caricature of a person holding a suitcase and the words “Travel Tips.”

There is contrast in the size of the decorative typeface used for the words “Travel
Tips,” the size of the typefaces used for the list of things to remember, and the size of the
type used for the body text and the address information below the body text. The graphic
image of the person with the suitcase is much larger than the text; this is another form of
contrast (the graphic does not “compete” for attention with the text because the two are
such different sizes).
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Travel Tips

Remember to keep in your carry-on bag:
* Identification or ID
= Copies of your prescriptions

= Emergency contact information

* Destination address and phone number

Traveling 1s stressful for just about everyone. It can be especially stressful if you have a
medical condition. Your trip will be safer and more pleasant if you take a few precautions
before you even leave your home. Always have copies of your personal identification,
your prescriptions, emergency contact information and the address and phone number of
your destination in your carry-on bag, wallet or purse. Do not put these items in your
checked baggage because baggage is sometimes lost.

For more information on safe traveling, contact:

Travel Right!

PO Box 555
Orlando Heights, NY 55555
(718) 555-1234
www.travelright.org

Figure 12.7 An example that follows the principles and tips described in this chapter.

Repetition is employed in the bulleted list. The bullets themselves are a form of repeti-
tion, as is the bold, italicized, sans serif type that is used to highlight the important words
in each bullet point.

Almost all the elements that make up the handout are aligned to the left side of the page
(a particularly safe and effective alignment strategy). The exceptions are the image of the
person holding the suitcase (this graphic is aligned with the title at its top and to some
extent with the body text below it). Notice that the graphic itself aligns with the bulleted
list; the nose and the extended arm point to the bulleted list.

Information in the handout is divided into separate areas (the proximity principle). The
bulleted list, the body text, and the contact information are all separated by negative space.

The use of the graphic element is deliberate. The picture is of a person; even if it is a
highly stylized caricature, it still conveys “human-ness” and takes advantage of the fact
that people are drawn to images of faces. The person is carrying a suitcase—an easily
recognized symbol for traveling.
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Final Thoughts

One last piece of advice is to do what most visual design professionals do: look at exam-
ples of other designers’ work. Visual design is both an art and a science, and there are
trends and fashions in the world of visual design that are worth keeping up with. A local
supermarket can provide useful information about effective visual design. Companies
spend a great deal of money on the packaging of their products. The next time you find
yourself in the supermarket, take a few moments to study the signs and packaging used to
draw your attention and give you information about the products.

Other groups that spend a great deal of time and money on visual design include mag-
azine publishers and professional web developers. The next time you are looking at a
magazine or professionally produced website, take a moment to look at the page or screen
layout in general; see if you can identify the design elements of contrast, repetition,
alignment, and proximity. Looking at what the professionals do with a more sophisticated
eye may inspire your work.

Visual Design and the Instructional Design Process

Communicating effectively is an important part of instructional design, and visual display
plays a critical part in most instructional media. Understanding and applying fundamental
rules of visual design should help you answer the following questions:

Is the information presented in a way that is easy to read?

Is the information presented in a way that is easy to understand?

Do the instructional materials look professional?

Is the visual display attractive?

Does the visual display help the learner comprehend the instructional content?

Summary

Most instructional designers are responsible for some visual design. Even instructional
designers who work with commercial artists must often be able to develop preliminary
sketches or evaluate visual designs produced by others. Although most instructional
designers will not become accomplished commercial artists, they can develop attractive
and effective visual designs by following the fundamental rules of visual design.

The four essential principles of visual display are alignment (how the images and text
“line up” with each other), contrast (how different graphic elements distinguish them-
selves from each other), repetition (how graphic elements are used to create a sense of
unity in a design), and proximity (how graphic elements are placed to suggest their rela-
tionship to other graphic elements). Recognizing and applying these four principles helps
to create a professional and pleasing visual design.

Graphic artists use a number of common strategies to create designs that are attrac-
tive and easy to read. A few of these strategies include using images of faces to cause the
reader to focus (humans are generally predisposed to attend to faces); making effective use
of negative space (allowing “blank” space between graphic elements and groupings); and
using bulleted lists to group information and make it easy to read.

A visual design that has text requires deliberate choice of typefaces or fonts. There are
three basic classes of type: serif, sans serif, and decorative. Serif type is the easiest to read;
sans serif is often used for headlines and callouts; and decorative type gives a visual display
a unique style but should be used sparingly because it is often difficult to read.
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Color is usually described by one of two color models: the subtractive model for print
(CMYK) and the additive model for video, computer screens, and overhead projections
(RGB). In making color choices, you must first determine the polarity (whether the back-
ground will be lighter than the text and symbols or vice versa). The most readable color
combination is a white background with black text and symbols. Other easily readable
combinations are any pair of contrasting, desaturated colors.

To evaluate the legibility and readability of a visual design, apply the squint test: Squint
hard while looking at the design to determine which elements are the most obvious and
prevalent. Another evaluation method is to give the work to both a representative of the
target audience and a fellow instructional designer, asking each to respond to the work in
general terms.

To develop a better sense of visual design, look at the work of professional designers.
Pay attention to visual design used in settings such as a supermarket, and look closely at
the designs found in magazines and online at professionally produced websites.

Connecting Process to Practice Activities

1 Develop a preliminary sketch for a single-page handout illustrating the fire safety
rule “Stop, Drop, and Roll,” and make it appropriate for elementary school
children.

2 You are in charge of creating a brochure for a university’s graduate program in
instructional design/technology. The university’s publication services division will
complete the design, but they need a description of what you would like the cover of
the brochure to look like. Describe in words your idea for the cover.

3 Develop a preliminary sketch for a PowerPoint slide that illustrates a rise in sales
related to improved customer service procedures over a three-month period.

4 Take a good look at the front of a professionally produced cereal box or full-page
magazine advertisement. On a clean sheet of paper, sketch the design and use colored
markers or pencils to identify use of the principles of repetition, alignment, contrast,
and proximity.

5 You are in charge of the production of a website sponsored by a local hospital that
provides information about the hospital’s wellness clinics and workshops. What can
you suggest to the design team for the home page design and layout?

6 Develop a four-inch by three-inch advertisement (one that might appear on a website
or in a newspaper) for the course, EDIT 5010: Introduction to Statistical Analysis.
The ad should first catch a reader’s attention and provide important details about the
course in a way that is easy to read and easy to understand.
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Gantt 189, 190; learner characteristics 82,
83, 84; PERT 190

checklists 149, 150

Chieuw, J. 16

child development 81

Childress, S. 74

classical conditioning 28, 31-32

classification activities 126, 127

classroom teaching 107, 108, 110, 112, 113

clients 19, 186-187, 196; formative evaluation
163, 165; needs analysis 53, 54, 55;
summative evaluation 173, 175, 178

Cocking, R. R. 73, 118

cognition 24-26, 119, 147

cognitive abilities 25, 26

cognitive domain 92, 95-96, 142

cognitivism 15,27, 28, 31, 33, 36

Collins, A. M. 33

color 205-206, 209

Comenius §

communication: distance education 108-109;
formative evaluation 163; learning objectives
95; media production 193-194, 196; needs
analysis 55; production management 187;
summative evaluation 175; symbolic learning
experiences 106

community-centered environments 118, 119

competencies 103

complex systems 15-16, 17

computing tools 17, 18, 20, 108, 109, 200-
201; see also learning management systems;
software

concreteness of learning experiences 105, 106,
107,113

conditioning 28, 31-32

conditions 92

Cone of Experience 105, 106, 112, 113

consensus 194

constructed-response tests 143, 147-148, 156

constructivism 15, 16, 29, 33-34

consultation 193

content: advance organizers 132;
constructivism 33; design phase 110;
directed learning environments 119; hidden
curriculum 111; instructional games 123;
instructional systems design 15; Kemp,
Morrison and Ross instructional design plan
10; learner analysis 75; learner attitudes 80;
objectives 95; organization of 102, 104, 112-
113; task analysis 60, 61-64, 65, 67-68, 69

content analysis 60

content validity 141, 143

context: open-ended learning environments
119; systems approach model 8, 9; task
analysis 65

contracts 131, 196

contrast 201-202, 206, 208

cooperative learning 125, 130

copy theories 26

costs of evaluation 173

cowboy syndrome 193-194

CPM see Critical Path Method

criteria 92, 152

criterion-referenced evaluation 141-142, 159

critical incident method 62-63

critical needs 49

Critical Path Method (CPM) 190

criticism 17

critique sessions 131

Cruickshank, D. R. 120

cues 125, 131-132

cultural diversity 82

curriculums 15, 102, 103, 104, 111, 112-113

Curry, C. 76

Dale, Edgar 105, 106, 112, 113

data analysis: formative evaluation 164,
165-166; learner evaluation 158; needs
assessment 50; summative evaluation 173,
174; see also analysis

data collection: formative evaluation 164, 165,
166; instruments 138; learner evaluation
144, 157, 159; needs analysis 50, 51, 52, 56;
summative evaluation 85, 172, 173, 174,
175

deadlines 188-189, 196

Dean, C. B. 125-126

declarative knowledge 96

decorative typefaces 204, 205, 206, 208

deductive reasoning 131

degrees 92
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delivery methods 107-110, 112, 113

Delphi method 50

Democritus 26

dependencies 188

Descartes, René 26

describing tasks 61-62

design phase 110, 167

design reviews 164

designer-centered approach 77-78

Dewey, John 4, 5, 6, 24, 28

diagnostic teaching 73

Dick, W.: evaluation 164, 166-167, 174, 177;
goals and objectives 92, 98; learner analysis
80, 85; needs analysis 56; systems approach
model 8-10; task analysis 63, 69

differences between learners 80-81

direct teaching 120, 123

direct testing of skill 149

directed learning environments 118-120, 121,
133

directors 185, 186, 194, 196

disabilities 76, 82

Discrepancy-Based Needs Assessment Model
52

distance education 103, 107, 108-109, 110,
113

documents: learner analysis 82; task analysis 65

dogs, training 66-67

Driscoll, M. P. 33-34

drop-dead dates 187-188

dual coding 129

eclectic approaches 17-18, 20, 30

education: distance education 103, 107,
108-109, 110, 113; research on educational
innovations 124-125; universal design for
76-77, 82; see also school settings

educational psychology 3, 6, 19,27

Ellis, Arthur 76, 124-125

email, sending 68

Embedded Figures Test 76

emotions 33, 35,153

Empedocles 26

enabling objectives 92, 93

enactive learning experiences 105-107, 112,
113

entry competencies 80, 84

Epicurus 26

essay items 147-148

evaluation 7, 20, 135, 162-179; ADDIE
model 11-12; cognitive domain 35, 95;
definition of 138; goals and objectives 97,
98; instructional systems design 15; Kemp,
Morrison and Ross instructional design

plan 10, 11; learner analysis 83-84, 85;
media production 194-195, 197; needs
analysis 55-56; Pebble-in-the-Pond model
10; purpose of 138-139, 165, 166; school
settings 13; systems approach model 9;
task analysis 67-68, 69; visual design 206,
209; see also formative evaluation; learner
evaluation; summative evaluation

events of instruction 104-105, 112, 113, 116

executive abilities 26

expert judgment phase 174

expert reviews 164, 195

extrinsic motivation 75-76, 84

face validity 141

faces, used in visual design 203, 204, 207, 208

FAST see functional analysis system technique

feedback: assessment-centered environments
118; delivery methods 110, 113; events of
instruction 105; formative evaluation 163,
168, 177; group processing 176; homework
129; needs analysis 55; programmed
instruction 108; proven effective practices
125, 130-131; theatrical presentations 19;
user-centered design 77; visual design 206

feelings 51, 153

field-trial evaluation 164, 167, 174

“first principles of instruction” 7

Fischer, Bobby 108

Fitzpatrick, J. 138, 171

Flanagan, John 62-63

flowcharts 62, 63, 65, 68

fonts 204-2085, 208

formative evaluation 138, 163-170, 171,
177-178; group processing 176; learner
analysis 83, 835; learner evaluation 156-157;
needs analysis 55, 56; nurses 140; systems
approach model 9; task analysis 67

four-color process model 205

Fouts, J. 124-125

Frick, T. 77

functional analysis system technique (FAST)
94, 97, 98

Gagne, Robert 61, 74, 96, 98, 105, 112
games 123, 132, 133

Gantt charts 189, 190

Gardner, H. 80

Gearhart, M. 151

general systems theory (GST) 4, 13-14, 19
generative aspects 105, 113

Gibbons, A. 7, 12

gifted and talented learners 76-77, 82, 84
goal analysis 50-51, 63
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goals 89-100, 116; difference between goals
and objectives 90-92; evaluation 97;
instructional activities 123; Kemp, Morrison
and Ross instructional design plan 10; learner
analysis 74; learner evaluation 139, 140,
158, 159; learning environments 119; lesson
plans 104, 116-117; needs analysis 45, 52,
53, 62; popular approaches to setting 92-94;
proven effective practices 130-131; scope
and sequence of instruction 102; summative
evaluation 173, 174, 175, 178; systems
approach model 9; task analysis 61, 63, 64,
65, 69; translating into objectives 94-96;
usability testing 1935; see also objectives

Golas, K. 61, 74

Goodrum, D. A. 18

Gooler, D. 164, 177

Gordon, T. J. 15

grading 148

Graduate Record Exam (GRE) 108, 141

graphic organizers 126, 127, 129, 130; see also
charts

Gredler, M. 123

Greek philosophers 26

Green, Tim 65, 139-140

Greene, J. 143

Greeno, J. G. 33

Greenspan, D. 15

Gregorc, A. 80

group learning 130

group problem solving 194

group processing 170, 175-177, 178

GST see general systems theory

Guthrie, Edwin R. 28

Hall, G. Stanley 4

Hannafin, M. 118-119, 122

Hannum, W. 61

Hansen, Lisa 169-170

Hawking, Stephen 90

HCI see human-computer interaction

Heinich, R. 92, 98

Herman, J. L. 151

Herrnstein, R. 26

hidden curriculum 111

Hierarchy of Needs 74-75

Highsmith, J. A. 15-16

Hoban, C. F. Jr. 14

Hokanson, B. 7

Holubec, E. 176

homework 125, 129

Hopkins, K. D. 143-144, 154

horizontal dimension of instruction 103-104,
107, 112

HPT see human performance technology

Hubbell, Ken 47, 110, 120-121, 139

human-computer interaction (HCI) 77

human needs 74-75, 85

human performance technology (HPT) 54, 111,
113

hypotheses 125, 131

iconic learning experiences 105, 106, 112, 113

idealism 26

illustrations 129

imagery 129

implementation 7; ADDIE model 11-12;
Kemp, Morrison and Ross instructional
design plan 11; learner evaluation 158; needs
analysis 54; summative evaluation 173

InDesign 205

indirect teaching 120

inductive reasoning 131

information: cognitive domain 335; learning
styles 76; needs analysis 45, 46, 51, 55;
sharing 55; storage of 25; task analysis
67-68

information-processing analysis 61, 64

initiators 51-52

Innovation Model 53

instructional analysis 63

instructional design 3-22; definition of
5-8; evaluation 156, 162-179; goals and
objectives 93, 98; learner analysis 84; learner
evaluation 138-139, 158-159; learning 31,
36; learning environments and activities
132-133; media production 184, 196;
models of 8-12; needs analysis 44-435, 46,
56; organization 112; professional practice
12-19; purpose of 44; task analysis 60,
68-69; thinking 30, 36; visual design 208

instructional media production 183-198;
communication and conflict resolution 193-
194; evaluation 194-195; media production
triangle 187; production calendars 187-189;
production process 184-1835; production
teams 185-187; project management charts
189-190; prototyping 191-193; storyboards
191; style and technical guides 190-191

instructional systems design (ISD) 14, 16, 91

instructor-led training 79

intellectual skills 96, 98

intelligences, multiple 80

International Society for Performance
Improvement (ISPI) 54, 111

internet 79, 109; see also websites

interpersonal domain 92

interpretivism 27-28
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interrater reliability 150

interviews: critical incident method 62-63;
formative evaluation 1635; learner evaluation
140, 154; needs analysis 50, 51, 53;
summative evaluation 173

intrinsic motivation 75, 84, 128

inventorying tasks 61-62, 69

ISD see instructional systems design

ISPI see International Society for Performance
Improvement

James, William 4

Jeopardy! television show 123

job aids 111, 112, 113

Johnson, David & Roger 130, 176
Jonassen, D. H. 15, 61, 69

Joyce, B. 124

just-in-time teaching 123

K-12 environments 13; classroom teaching
108; learner analysis 74; lesson plans 104,
116-117; rubrics 152; scope and sequence of
instruction 103

Kant, Immanuel 26

Keller, J. 61, 74

Kemp, J. E. 10, 11, 49-51, 81-82, 92, 164

kinesthetic representation 130

King, J. W. 16

Kirkpatrick, D. L. 172, 176

knowledge 7, 17; changes over time 81;
cognitive domain 34-35, 95; cognitivism
33; constructivism 29, 33-34; entry
competencies 80; Gagne’s hierarchy of
intellectual skills 96; instructional games
123; interpretivism 27; learner analysis 73;
learner-centered environments 118; learner
evaluation 142-148, 155, 156; positivism 27;
task analysis 61, 62, 63, 64

knowledge-centered environments 118, 119,
121

Krathwohl, D. R. 35

Lancaster, Joseph 108

Land, S. 118-119

learner analysis 41, 62, 72-86, 116; evaluation
83-84; goals and objectives 97; learning
styles 76, 80; motivation 75-76; PERT
chart 190; popular approaches to 78-82;
procedures 82-83; universal design for
education 76-77; user-centered design 77-78

learner-centered environments 73, 118, 119

learner characteristics charts 82, 83, 84

learner evaluation 137-161; attitudes
153-154; brain-based assessment 157,

constructed-response test items 147-148;
criterion-referenced and norm-referenced
141-142; goal of 139; instructional
designer’s role 158; instructional objectives
142; knowledge 142-148; objective test
items 144-147; skills 148—152; successful
157-158; test development plan 143-144;
timing of 154-156; validity and reliability
140-141

learner validation 164

learning 7, 23, 30-36; affective domain 35;
behaviorism 31-33, 36; cognitive domain
34-35; cognitive functions 25; cognitivism
31, 33, 36; constructivism 33-34; continuum
of learning experiences 105-107, 113;
cooperative 125, 130; domains of 34-36,
92, 95-96, 142; educational psychology 27;
events of instruction 105; Gagne’s hierarchy
of intellectual skills 96; homework and
practice 129; Kirkpatrick’s Four Levels of
Evaluation 172; learning styles 76, 80, 84,
112, 157; metacognition 26; needs analysis
52, 53; objectives 34, 92, 95, 96-97; online
109; outcomes 91; problem-based 120, 121-
122, 132, 133; psychomotor domain 35-36;
summative evaluation 173; systems theory
14; task analysis 61, 63-64

learning environments 115, 116, 118-121, 122,
132-133; events of instruction 105; needs
analysis 52, 53; task analysis 61

learning management systems (LMSs) 109,
120, 139

Learning Styles Inventory 76

learning task analysis 60, 61

lectures 109

lesson plans 103, 104, 116-117

Likert-type scale 149, 154

linguistic information 129

LMSs see learning management systems

Locke, John 26

Lowther, D. L. 80, 92

macro level 103, 112

Mager, Robert F. 47-49, 55, 56, 78-79, 82,
85,92,98

managers 185, 196

Margulies, S. 108

Marzano, R. J. 33, 125-126

Masia, B. B. 35

Maslow, Abraham 74-75

mastery 14, 15, 119

matching items 146

mathematics 15, 27, 35

Mayer, Richard 129
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measurement 138, 165

media 17, 18, 20, 183-198; choice of 109, 110;
communication and conflict resolution 193—
194; evaluation 194-195; media production
triangle 187; production calendars 187-189;
production process 184-1835; production
teams 185-187; project management charts
189-190; prototyping 191-193; storyboards
191; style and technical guides 190-191; task
analysis 61; visual design 199-210

media structure 104, 107, 113

member checks 55, 83

memory 25, 129

mental models 29

mental power 25

mental representations 31

Merrill, David 7, 10-11

metacognition 26, 131

metaphors 126

micro level 103, 104, 112

Microsoft 17, 190, 201; see also PowerPoint

milestones 187-188, 189, 196

military environments 13

Millman, J. 143

“mind styles” 80

mission creep 195

models 7, 8-12, 124

modern approach 14

Molenda, M. 92

Moodle 109

Morrison, G. R.: data collection 165; formative
evaluation 164, 165-166, 177, instructional
design plan 10, 11; learner analysis 81-82,
85; needs analysis 49-51, 56; objectives 92,
98; summative evaluation 173, 174; task
analysis 60, 62, 69

Mosenfelder, D. 108

motivation 75-76, 80, 81, 84, 128

multimedia 20, 81, 109, 191, 195; see also
media

multiple-choice items 145-146, 158

Murnare, R. 1§

Myers-Briggs Type Indicator 76

navigation layouts 191, 192

needs analysis 41, 43-58, 62, 116; evaluation
55-56; formal and informal 46; PERT
chart 190; popular approaches to 47-53;
procedures 53-54; questions to ask 45, 49,
56; rapid prototyping 168-169

needs assessment 49-51

Needs, Hierarchy of 74-75

negative space 203, 207, 208

Nelson, Laurie Miller 194

neuroscience 29-30, 157

nonlinguistic representations 125, 129-130
norm-referenced evaluation 141-142, 159

note-taking 125, 128

Novak, Erik 45, 64, 79, 94, 167-168, 186

Novak, J. 151

objective tests 143, 144-147, 155, 156

objectives 89-100, 116; difference between
goals and objectives 90-92; evaluation 97,
events of instruction 1035; instructional
activities 123; instructional systems design
15; Kemp, Morrison and Ross instructional
design plan 10, 11; learner evaluation 139,
140, 142, 155, 157, 158, 159; learning
domains 34; learning environments 115, 119,
133; lesson plans 104, 116-117; Pebble-
in-the-Pond model 10; proven effective
practices 125, 130-131; scope and sequence
of instruction 102; summative evaluation
174; systems approach model 9; task analysis
61, 62, 64, 69; terminal and enabling 92, 93;
translating goals into 94-96; usability testing
195; see also goals

O’Brien, D. 73

observations 150-151, 153, 155-156, 158,
165,167,173

Oliver, K. 118-119

one-on-one evaluation 164, 166-167

ongoing evaluation 164

online learning 109

open-ended learning environments 119-120,
121, 122, 133

operant conditioning 28, 31-32

oral reports 166

organization 101-114; continuum of learning
experiences 105-107; delivery methods 107-
110, 112; events of instruction 104-105,
112; hidden curriculum 111; improving
instruction through 111-112; levels of
103-104; non-educational situations 111;
organizational structures 104; scope and
sequence of instruction 102-103, 112

Orlich, D. C. 95, 103

Ormrod, J. E. 28, 32

Ort, A. 74

outcomes: goals and objectives 91, 94;
learner evaluation 140-141, 142, 158, 159;
summative evaluation 173

paper-and-pencil tests 156, 165, 173
paper trail maintenance 193

passive reception 120

Pastoor, S. 206
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pause, prompt and praise 128

Pavlov, I. 28, 31-32

PBL see problem-based learning

Pebble-in-the-Pond model 10-11

peer review 195

Peerless, Jody 46, 155, 203

Penn State University 6

performance analysis 47-49, 55-56

performance assessment 61, 148-152

performance improvement 44, 51, 54, 55, 56,
111

performance objectives 92, 98

performance ratings 149-150

performance technology approach 92

Perkins, D. N. 29, 31, 33

personality traits 81

PERT see Program Evaluation and Review
Technique

philosophy 26-27

Photoshop 205

physical skills 35-36

physics 13-14

Piaget, Jean 28

Pickering, D. J. 125-126

pictures 129

pilots 62-63

Pitler, H. 125-126

planning 20; formative evaluation 164, 1635;
Kemp, Morrison and Ross instructional
design plan 11; media production 185; needs
assessment 50

Plato 26

pluralism 17

polarity 206, 209

Pollock, J. E. 125-126

portfolios 151-152, 157

positivism 17, 27-28, 91

Posner, George 103-104, 107

post-instruction evaluation 156, 158

post-production 184, 189, 196

postmodernism 14, 16-17, 20, 30, 91

PowerPoint 17, 79, 109, 186, 201, 205

practice 125, 129

pragmatism 30

pre-assessment activities 155, 158

pre-production 184-185, 189, 191, 193, 195,
196

Prensky, M. 96-97

prescriptions 116

problem-based learning (PBL) 120, 121-122,
132,133

Problem Finding, Problem-Solving Model 53

problem solving 7; direct and indirect teaching
120; Gagne’s hierarchy of intellectual skills

96; group 194; identification of the problem
44, 50-51, 55, 59; learning styles 80;
simulations 122

procedural analysis 62, 63, 69

procedural knowledge 96

production calendars 187-189, 196

production management 187-193

program effectiveness 174

Program Evaluation and Review Technique
(PERT) 190

program evaluators 171

programmed instruction 107, 108, 109, 110,
113

programs of study 102, 103

project management 175-176, 189-190

protocols 8, 13

prototyping 18-19, 20, 168-169, 191-193,
195, 196

proximity 201, 202-203, 207, 208

psychology 5, 6, 19, 27, 28

psychomotor domain 35-36, 92, 142

quality 187

questionnaires: attitudes 153-154, 156, 167;
formative evaluation 168; learner analysis
79; needs analysis 50; summative evaluation
173

questions 125, 131-132, 158; attitudes 153;
essay items 147-148; formative evaluation
165; interviews 154; objective test items
144-147

quick-writes 156

Ragan, T. J.: definition of instructional design
6; events of instruction 105; formative
evaluation 163-164, 177; learner analysis
80-81, 85; needs analysis 52-53, 56;
objectives 94-95; summative evaluation 172-
173, 174, 175, 178; task analysis 63-64, 69

random-calls 156

rapid prototyping 18-19, 20, 168-169, 191

Rathbun, G. A. 18

rating scales 149-150, 151, 152, 153-154

reciprocal teaching 128, 132

recognition 125, 128, 132

recommendations 50, 51

reductionism 15

reflective writing 128

regular consultation 193

Reigeluth, Charles 5

reinforcing effort 125, 128

reliability 140-141, 150

repetition 201, 202, 207, 208

reports 50, 166, 170-171, 173, 174
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research 7, 123-125

Resnick, L. B. 33

resources: formative evaluation 164; Kemp,
Morrison and Ross instructional design plan
10; media production 185, 187; open-ended
learning environments 122; task analysis 61

respect 193

revision of notes 128

rewards 128

roles of team members 194

Ross Hubbell, E. 125-126

Ross, S. M. 10, 11, 49-51, 81-82, 92, 164

Rossett, Alison 51-52, 55, 56

rubrics 150, 151, 152

Russell, J. D. 80, 92

Saettler, Paul 4

Saito, R. S. 18

SAM see Successive Approximation Model

sampling 50

Sanders, J. 138, 171

sans serif text 204, 205, 207, 208

SAT see Scholastic Aptitude Test

scaffolding 122, 132

scattergrams 126, 127

Scholastic Aptitude Test (SAT) 5

scholasticism 26

school settings 13, 81; classroom teaching
108; learner analysis 74; lesson plans 104,
116-117; rubrics 152; scope and sequence of
instruction 103

Schriver, K. A. 17

Schwandt, T. 27

science §, 6, 13, 19

scope and sequence of instruction 102-103,
112

Seffah, A. 77

selecting tasks 61-62

self-deception 154

self-reporting inventories 154, 156, 158

semantic problems 154

sequencing tasks 61-62, 103, 104

serif text 204, 205, 208

Shiu, C. 73

short-answer items 147

similarities and differences, identifying 1235,
126-127

similarities between learners 80-81

similies 126

Simon, Théodore 4

Simpson, E. 36

simulations 122-123, 132, 133

skills: changes over time 81; Gagne’s
hierarchy of intellectual skills 96, 98;

instructional games 123; learner analysis
73, 74; learner-centered environments 118;
learner evaluation 142, 148-152, 155,
156; subordinate skills analysis 63, 92; task
analysis 61, 63, 64

Skinner, B. F. 28, 32, 108

Smaldino, S. 80, 81, 84, 85, 92

small-group evaluation 164, 167

SME:s see subject matter experts

Smith, P. L.: definition of instructional design
6; events of instruction 105; formative
evaluation 163-164, 177; learner analysis
80-81, 835; needs analysis 52-53, 56;
objectives 94-95; summative evaluation 172—
173, 174, 175, 178; task analysis 63-64, 69

Snellbecker, G. 6

social-desirability responses 154

social interaction 29

socialization 111

software 17, 108, 192; agile software
development 11; Microsoft MS Project 190;
rubrics 152; usability testing 169, 170; user-
centered design 77; visual design 200-201,
205; see also computing tools

Solomon, D. L. 17

sound 129-130

specialists 13, 19; see also subject matter
experts

specificity 193

speed and accuracy reporting 129

squint test 206, 209

stable/changing similarities and differences
80-81

stakeholders 53, 54

Sternberg-Wagner Self-Assessment Inventories
76

Stone, B. 125-126

storyboards 191, 193, 195, 196

style guides 190-191

subject matter analysis 60

subject matter experts (SMEs): content validity
141; design phase 110; formative evaluation
167; goals and objectives 92, 94; media
production 185, 186, 188; needs analysis 46;
task analysis 60, 62, 64, 65, 67, 69

subordinate skills analysis 63, 92

subtractive color model 205, 209

Successive Approximation Model (SAM) 11

summarizing 125, 128

summative evaluation 138, 163, 170-175, 178;
learner analysis 83, 85; learner evaluation
156-157; needs analysis 55, 56; post-
instruction evaluation 156; systems approach
model 9; task analysis 68
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supplantive aspects 105, 113

surveys: attitudes 153-154, 156, 172; learner
analysis 79; see also questionnaires

syllabi 103

symbolic learning experiences 105, 106, 107,
112,113

systems approach model 8-10

systems theory 4, 13-14, 17, 19, 30

task analysis 41, 59-71, 116; definition
of 60-61; evaluation 67-68; goals and
objectives 97; PERT chart 190; popular
approaches to 61-64; procedures 64-65

teaching 117-118; classroom 107, 108, 110,
112, 113; diagnostic 73; direct and indirect
120; just-in-time 123; reciprocal 128, 132;
research on effectiveness 124-125; task
analysis 61; user-centered design 77

teams: communication within 193, 194, 196;
group processing 175-176, 178; production
185-187, 196; successful teamwork 194

technical guides 190-191

technology: choice of media 109, 110;
distance education 109; human performance
technology 54, 111, 113; media production
186; performance technology approach
92; see also computing tools; learning
management systems; media; software

“ten and two” rule 128

terminal objectives 92, 93

Tessmer, M. 61

tests 143-148, 149, 155, 156, 165, 173; see
also usability testing

theatrical presentations 19

thinking 23, 24-30, 36

Thorndike, Edward 4, 28

time 187

topic analysis 62, 63

training: activities 132; instructor-led and
web-based 79; Kirkpatrick’s Four Levels of
Evaluation 172; learner attitudes 80, 172;
learner evaluation 139-140; needs analysis
45,47, 56; task analysis 61, 69

transfer 172, 173

triangulation 83, 165

Tripp, S. D. 19

Trollip, S. R. 15, 191, 194195
true/false items 144-145

truth 14, 16, 17, 26-27, 30
typefaces 204-205, 206, 208
typical learner profiles 82-83

UCD see user-centered design
uncertainty 7

units 103

universal design for education 76-77, 82
universities 5, 12, 103, 108

US military 13

usability testing 77, 168, 169-170, 195
user-centered design (UCD) 77-78

validity 140-141, 143

value engineering 94

Venn diagrams 126, 127

vertical dimension of instruction 103-104, 107,
112

video 186, 188

visual design: basic principles of 201-203;
color 205-206, 209; evaluation 206;
tips 203; typefaces 204-2035, 206, 208;
understanding principles of 200-201

Vygotsky, L. S. 28

Wager, W. 61, 74

Watson, John B. 28

web-based training 79, 140, 165, 186
websites 152, 208; see also internet
Weil, M. 124

Williams, Robin 201, 203

willing volunteers 75, 84

Winn, W. 33

Winters, L. 151

Woolfolk,. A. 31, 33

Word 201, 205

Worthen, B. 138, 171

writing activities 128, 132



\ L
.

Taylors
Francis
eBooks

Add to your library’s digital collection
today with Taylor & Francis eBooks.
We have over 50,000 eBooks

in the Humanities, Social Sciences,
Behavioural Sciences, Built
Environment and Law, from leading
imprints, including Routledge,

Focal Press and Psychology Press.

Free Trials Available
We offer free trials to qualifying
academic, corporate and
government customers.

eCollections

Archaeology

Architecture

Asian Studies

Business & Management
Classical Studies

Construction

Creative & Media Arts
Criminology & Criminal Justice
Economics

Education

Energy

Engineering

English Language & Linguistics
Environment & Sustainability
Geography

Health Studies

History

eBooks

from Taylor & Francis
Helping you to choose the right eBooks for your Library

0
0
o]
@]
(%]
(]
=)
o
3
o
<
(1)
=
w
o
wv
=
M=)
D
0
al}
(p]
0
o
o
s}
(=g
o
3
wy

Choose from a range of subject packages
or create your own!

Benefits for you

B Free MARC records
B COUNTER-compliant usage statistics
B Flexible purchase and pricing options
B All titles DRM-free.

Benefits for your user
B Off-site, anytime access via Athens
or referring URL
B Print or copy pages or chapters
B Full content search
B Bookmark, highlight and annotate text

B Access to thousands of pages of quality
research at the click of a button.

5
(m )
c
e
5
Q

Language Learning

Law

Literature

Media & Communication
Middle East Studies
Music

Philosophy

Planning

Politics

Psychology & Mental Health
Religion

Security

Social Work

Sociology

Sport

Theatre & Performance

Tourism, Hospitality & Events

For more information, pricing enquiries or to order a free trial, please contact your local sales team:

www.tandfebooks.com/page/sales

Fwww.tandfebooks.com ENEEEEEEEEN 'EEE = Illq




	Cover
	Title
	Copyright
	Dedication
	Contents
	Preface
	Acknowledgments
	PART I Before You Begin Designing Instruction
	1 The Discipline of Instructional Design
	2 Understanding How People Think and Learn

	PART II Examining the Situation: Needs, Task, and Learner Analysis
	3 Needs Analysis
	4 Task Analysis
	5 Analyzing Learners

	PART III Creating Instruction: Planning, Designing, and Implementing the Intervention
	6 Instructional Goals and Objectives
	7 Organizing Instruction
	8 Learning Environments and Instructional Activities

	PART IV Evaluation: Determining the Effect of the Intervention
	9 Evaluating Learner Achievement
	10 Determining the Success of the Instructional Design Product and Process

	PART V Media Production: Managing the Media Development Process
	11 Instructional Media Production Management
	12 Visual Design for Instructional Media

	Index

