


88% Unique

Total 37784 chars, 5771 words, 243 unique sentence(s).

Custom Writing Services - Paper writing service you can trust. Your assignment is our priority! Papers ready in 3 hours!
Proficient writing: top academic writers at your service 24/7! Receive a premium level paper!

STORE YOUR DOCUMENTS IN THE CLOUD - 1GB of private storage for free on our new file hosting!

Results Query Domains (original links)

Unique 2 Mathematics Education, Universitas Negeri Surabaya , Indonasia -

Unique Others, the importance of reversibility is also being researcher’s motivation for focusing pupils’ reversibility -

Unique On the other hand, the concern on pupils’ reversibility is a major concern -

Unique This research is qualitative with descriptive approach -

Unique Researcher gave arithmetic task related to reversibility concept to the research subject -

Unique Key words: Pupil‟s error, concept of reversibility, solving, arithmetic problems -

Unique Sensory-motoric stage (from the newborn to 2 years old) -

Unique Pre-operational stage (from 2 years old to 7 years old) -

Unique Concrete-operational stage (from 7 years old to 11 years old), and -

Unique Formal-operasional stage (from 11 years old to adult) -

Unique At pre-operational stage, their language conception were rapidly developed, but still in primitive manner -

Unique In developing their skills, they Corresponding author -

Unique At the concrete stage, their reversibility evolved -

Unique At formal-operational stage, they could readily have an abstract and logical construct -

http://plagiarisma.net
https://plagiarisma.net/essay-writing-service.php
https://upload.cat
https://www.bing.com/search?q=%2B%5B%222+Mathematics+Education%2C+Universitas+Negeri+Surabaya+%2C+Indonasia%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%222+Mathematics+Education%2C+Universitas+Negeri+Surabaya+%2C+Indonasia%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=ACB65039B22D2E3328468D8DF4E73F69
https://www.bing.com/search?q=%2B%5B%22Others%2C+the+importance+of+reversibility+is+also+being+researcher%E2%80%99s+motivation+for+focusing+pupils%E2%80%99+reversibility%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Others%2C+the+importance+of+reversibility+is+also+being+researcher%E2%80%99s+motivation+for+focusing+pupils%E2%80%99+reversibility%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=C44B6397D6C31AB7B338D98DCA087B79
https://www.bing.com/search?q=%2B%5B%22On+the+other+hand%2C+the+concern+on+pupils%E2%80%99+reversibility+is+a+major+concern%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22On+the+other+hand%2C+the+concern+on+pupils%E2%80%99+reversibility+is+a+major+concern%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=80169325567DFDD9F2945AD564B60887
https://www.bing.com/search?q=%2B%5B%22This+research+is+qualitative+with+descriptive+approach%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22This+research+is+qualitative+with+descriptive+approach%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=4834E67328999316FE20B33E3C9A5FF1
https://www.bing.com/search?q=%2B%5B%22Researcher+gave+arithmetic+task+related+to+reversibility+concept+to+the+research+subject%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Researcher+gave+arithmetic+task+related+to+reversibility+concept+to+the+research+subject%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E39F697C719A0B4FC91C5DB418713D1C
https://www.bing.com/search?q=%2B%5B%22Key+words%3A+Pupil%E2%80%9Fs+error%2C+concept+of+reversibility%2C+solving%2C+arithmetic+problems%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Key+words%3A+Pupil%E2%80%9Fs+error%2C+concept+of+reversibility%2C+solving%2C+arithmetic+problems%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=80769A823253C4B4BE56B7B08D4E9EB4
https://www.bing.com/search?q=%2B%5B%22Sensory-motoric+stage+%28from+the+newborn+to+2+years+old%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Sensory-motoric+stage+%28from+the+newborn+to+2+years+old%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=538493FF29D46AA195D34B5235D15E90
https://www.bing.com/search?q=%2B%5B%22Pre-operational+stage+%28from+2+years+old+to+7+years+old%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Pre-operational+stage+%28from+2+years+old+to+7+years+old%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=6218968876A6A654CC57AEF6EFA24C07
https://www.bing.com/search?q=%2B%5B%22Concrete-operational+stage+%28from+7+years+old+to+11+years+old%29%2C+and%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Concrete-operational+stage+%28from+7+years+old+to+11+years+old%29%2C+and%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=1838867326509F897547074B1C13D7C8
https://www.bing.com/search?q=%2B%5B%22Formal-operasional+stage+%28from+11+years+old+to+adult%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Formal-operasional+stage+%28from+11+years+old+to+adult%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=CFB7F81E4182B9EB0A5D2987C66613D7
https://www.bing.com/search?q=%2B%5B%22At+pre-operational+stage%2C+their+language+conception+were+rapidly+developed%2C+but+still+in+primitive+manner%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22At+pre-operational+stage%2C+their+language+conception+were+rapidly+developed%2C+but+still+in+primitive+manner%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=925BDD33EC6FB4456D4207B42845857A
https://www.bing.com/search?q=%2B%5B%22In+developing+their+skills%2C+they+Corresponding+author%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22In+developing+their+skills%2C+they+Corresponding+author%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=84CA9B4939C96DF1B60EBA019588CD5D
https://www.bing.com/search?q=%2B%5B%22At+the+concrete+stage%2C+their+reversibility+evolved%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22At+the+concrete+stage%2C+their+reversibility+evolved%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=B111925F68B5AF0F7E249C15895A975E
https://www.bing.com/search?q=%2B%5B%22At+formal-operational+stage%2C+they+could+readily+have+an+abstract+and+logical+construct%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22At+formal-operational+stage%2C+they+could+readily+have+an+abstract+and+logical+construct%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=DD9A14924794C4CB0065534ECB42D0A0


Unique Thus, this research is inspired by the theory of Piaget about reversibility -

Unique Lamon requested researchers, especially in education field, to focus and investigate on students‟ reversibility -
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Unique Due to Jim has marbles, so the total of Connie‟s are marbles -

1 results Or pupils can think that Jim has marbles” files.eric.ed.gov

Unique Therefore, in arithmetic equation, it can be said or -

Unique So, the number of Connie‟s marbles are -

1 results This judgment implicates that one of the topic related to pupils‟ reversibility is arithmetic files.eric.ed.gov

1 results Moreover, reversibility is related to arithmetic files.eric.ed.gov

Unique For instance, two glasses containing milk with comparable volume -

1 results This is because the children‟s mentality is “centrally” and irreversible files.eric.ed.gov

Unique In this case, starting point means two glasses that contained milk with comparable volume -

Unique Such ideas described the notion of reversibility -

Unique This means that addition negation is subtraction and multiplication is dividing -

Unique While the reciprocity concepts are related to the equivalent relation -

1 results She provides the equation to illustrate her interpretation of negation and compensation files.eric.ed.gov

Unique ‟, „Fifteen divided by what equals five -

Unique ‟, and „Seven minus what equals three -

Unique This view implied that reversibility had two process within: -

Unique = 10, the pupil complete the task with correct algoritm, -

Unique In this case, the previous data is its problem (that is -

Unique So it is right that the problem-solving is 17 -
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1 results One of material which could be used for practicing the reversibility is arithmetic researchgate.net

Unique In this study, the researcher has focused on the arithmetic material -

Unique The data was descriptive due to its qualitative nature, in the form of essay -

Unique In this case, the data was derived from the result of subjects‟ works -

Unique Elementary students were selected with consideration that reversibility began to Maf‟ulah et al -

Unique evolve in the age-range between 7 to 11 years old, indicating elementary graders -

Unique There are 9 items of arithmetic task as shown in Figure -

Unique Then the pupils completed arithmetic task individually -

Unique Then, they were classified into groups based on their errors -

Unique The researchers selected one subject with errors in each group -

Unique Analysis was conducted within some procedures which are: -

Unique RESULTS The item number 1 is not relating item to the reversibility concept -

Unique The item 1 is only to check the subject‟s understanding concerning to sum operation -

Unique Thus, for number 1 is not paid more attention in error analyzing -

Unique Based on pupils‟ answers, the data was gotten as sshown in Table -

Unique For number 4, all pupils answered by changing “ ” to “ -

Unique Due to the problem number 7, all pupils 1780 Educ -

Unique Data which present the number of pupils who completed wrong operation error -

Unique In solving the problem, pupils change the operation given on the task -

Unique Figure 2 presents one of the examples of pupil‟s error -

Unique Thus, the answer which was gotten was wrong -

Unique Figure 3 shows the different types of error -

Unique The answer presented in Figure 3 should be 39 -

Unique However, subject LA answered 239 because he committed an error in accounting -
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Unique Figure 4 shows an example of this type of error -

Unique Figure 5 shows the example of this type of error -
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Unique Moreover, the solving process was unclear -
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Unique Arithmetic are basic materials for studying algebra and the other materials -

2 results CONCLUSION The research conclusions are: cyberleninka.ru pt.scribd.com

4,100 results Conflict of interests The authors have not declared any conflict of interests

coursehero.com awarenessisfreedom.com
sciencedirect.com journals.sagepub.com
journals.sagepub.com
article.sciencepublishinggroup.com
researchgate.net file.scirp.org
pdfs.semanticscholar.org scribd.com

https://www.bing.com/search?q=%2B%5B%22The+example+of+pupil%E2%80%9Fs+error+due+to+the+type+of+wrong+operation%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+example+of+pupil%E2%80%9Fs+error+due+to+the+type+of+wrong+operation%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=BE8C9F62FC4A36AB913E92D9008183E7
https://www.bing.com/search?q=%2B%5B%22Data+which+present+the+number+of+pupils+who+completed+obvious+computation+error%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Data+which+present+the+number+of+pupils+who+completed+obvious+computation+error%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=85548E73986CD1E695CFBC3CC7418348
https://www.bing.com/search?q=%2B%5B%22The+example+of+pupils%E2%80%9F+error+in+obvious+computation+error+type%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+example+of+pupils%E2%80%9F+error+in+obvious+computation+error+type%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=6DE69B00DBDAE2C3C5509B4999C7A82C
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+2%2C+there+are+2.88%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+2%2C+there+are+2.88%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=AE881E241FFEF4CBD42E0AB1F8913AE3
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+3%2C+there+are+14.4%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+3%2C+there+are+14.4%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=759027F19D036A15F714F8A05EE52B3B
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+5%2C+there+are+11.52%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+5%2C+there+are+11.52%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=63FA60C1CE404A4A03E8E99CBE7E38CA
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+6%2C+there+are+10.52%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+6%2C+there+are+10.52%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=B9F682B066BC69BADDACC1A9746BFA1C
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+8%2C+there+are+8.64%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+8%2C+there+are+8.64%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=7ADACA8BB6D2E3C055C4C0B35BDA46D5
https://www.bing.com/search?q=%2B%5B%22For+solving+the+problem+number+9%2C+there+are+11.52%25+pupils+who+used+method%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22For+solving+the+problem+number+9%2C+there+are+11.52%25+pupils+who+used+method%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=3D7CFD98954077040BBDC29C8705942A
https://www.bing.com/search?q=%2B%5B%22Figure+4+shows+an+example+of+this+type+of+error%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Figure+4+shows+an+example+of+this+type+of+error%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=5C77099C46799AB9C4DF73E0401A21FE
https://www.bing.com/search?q=%2B%5B%22Figure+5+shows+the+example+of+this+type+of+error%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Figure+5+shows+the+example+of+this+type+of+error%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=C23FC08778FD472084C4FFE00CD7C9F6
https://www.bing.com/search?q=%2B%5B%22The+answer+of+the+problem+on+Figure+5+should+be+287%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+answer+of+the+problem+on+Figure+5+should+be+287%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=A3EF377C2000F6408CC03778C055F8D0
https://www.bing.com/search?q=%2B%5B%22However%2C+the+initial+subject+ALA+answered+136%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22However%2C+the+initial+subject+ALA+answered+136%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=F931A4E3FC54BBF3D4A411A100CC3995
https://www.bing.com/search?q=%2B%5B%22Moreover%2C+the+solving+process+was+unclear%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Moreover%2C+the+solving+process+was+unclear%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=2E66A0384EA7C14357086F3F7638875F
https://www.bing.com/search?q=%2B%5B%22Thus%2C+the+error+which+was+completed+by+ALA+was+not+detected+clearly%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Thus%2C+the+error+which+was+completed+by+ALA+was+not+detected+clearly%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E3D00FD86CA0ECDC02C323AB98FA99FE
https://www.bing.com/search?q=%2B%5B%22So%2C+the+solving+problem+of+Figure+5+was+categorized+into+random+response%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22So%2C+the+solving+problem+of+Figure+5+was+categorized+into+random+response%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=79271F294183383104B6366084BB3806
https://www.bing.com/search?q=%2B%5B%22The+error+due+to+this+type+of+random+response+Maf%E2%80%9Fulah+et+al%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+error+due+to+this+type+of+random+response+Maf%E2%80%9Fulah+et+al%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=1A317644A0A6AB23A77EFD62A60DE332
https://www.bing.com/search?q=%2B%5B%22The+example+of+pupils%E2%80%9F+error+due+to+the+type+of+random+response%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+example+of+pupils%E2%80%9F+error+due+to+the+type+of+random+response%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=F63525EBD9B05254DD06587B0D1212A8
https://www.bing.com/search?q=%2B%5B%22If+related+to+the+meaning+of+the+equal+sign+%22%3D%22+for+pupils%2C+Mc%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22If+related+to+the+meaning+of+the+equal+sign+%22%3D%22+for+pupils%2C+Mc%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=F664323BBD298D173AD979DE04A40E93
https://www.bing.com/search?q=%2B%5B%22Arithmetic+are+basic+materials+for+studying+algebra+and+the+other+materials%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Arithmetic+are+basic+materials+for+studying+algebra+and+the+other+materials%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=77599B7FAD2CD20272064081ADB49311
https://www.bing.com/search?q=%2B%5B%22CONCLUSION+The+research+conclusions+are%3A%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22CONCLUSION+The+research+conclusions+are%3A%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=2B20C750DC925F3D29675A34CFB1A7E8
https://cyberleninka.ru/article/n/tendentsii-razvitiya-obrazovaniya-kak-vazhneyshiy-faktor-politiki-sotrudnichestva-stran-briks
https://pt.scribd.com/document/338483454/Design-for-Manufacturing-pdf
https://www.bing.com/search?q=%2B%5B%22Conflict+of+interests+The+authors+have+not+declared+any+conflict+of+interests%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Conflict+of+interests+The+authors+have+not+declared+any+conflict+of+interests%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E00D996E09CB35B98327B8A3C26D2900
https://www.coursehero.com/file/p5udfai/QUAL-scale-the-SERVPERF-measure-has-outperformed-the-SERVQUAL-scale-Babakus-and/
https://www.awarenessisfreedom.com/wp-content/uploads/2017/06/Client-congruence-in-therapy-and-its-association-with-mindfulness.pdf
https://www.sciencedirect.com/science/article/pii/S217357941200076X
http://journals.sagepub.com/doi/pdf/10.1177/0192623309343779
http://journals.sagepub.com/doi/pdf/10.1177/0192623309340277
http://article.sciencepublishinggroup.com/html/10.11648.j.ajme.20160206.11.html
https://www.researchgate.net/publication/320166762_Optimization_of_electrical_production_of_a_hybrid_system_solar_diesel_and_storage_pilot_using_HOMER_in_Biret_Southern_Coast_of_Mauritania
http://file.scirp.org/Html/4-1950301_85221.htm
https://pdfs.semanticscholar.org/6513/cd15e50d3234bda1a35a0548add43860f1a8.pdf
https://www.scribd.com/document/279422059/4-IJHSS-Assessing-the-Contribution-of-the-Military-Chidume-Niegeria-PAID


Unique Research on whole number addition and subtraction -

136,000 results ), Handbook of research on mathematics teaching and learning
amazon.com amazon.com worldcat.org
books.google.com researchgate.net mathed.net
researchgate.net project2061.org
newbooksinpolitics.com infoagepub.com

Unique Algebra: It‟s Elementary: Boston University -

Unique Retrieved on August 7 th , 2016 at www -

Unique enc.org/focus/k5algebra Haciomeroglu ES, Aspinwall L, Presmeg N (2009) -

Unique The Role of Reversibility in The Learning of The Calculus Derivative and Antiderivative Graphs -

Unique 5:81-88 Inhelder B, Piaget J (1958) -

35,000 results The Growth of Logical Thinking from Childhood to Adolescence
books.google.com amazon.com goodreads.com
questia.com barnesandnoble.com archive.org
worldcat.org trove.nla.gov.au
onlinelibrary.wiley.com

Unique New York: Basic Books Kang Mee-Kwang, Lee, Byung-Soo (1999) -

Unique On Fuzzied Representation of Piagetian Reversible Thinking -

Unique 3(2):99-112 Krutetskii VA (1976) -

3 results The Psychology of Mathematical Abilities in Schoolchildren amazon.com hindawi.com educationengland.org.uk

23 results Chicago: The University of Chicago Press
amazon.com amazon.com searo.who.int
iep.utm.edu en.wikipedia.org faculty.rsu.edu
asmallgroup.net froebelweb.org en.wikipedia.org
getty.edu

Unique Rational numbers and proportional reasoning: Towards a theoretical framework for research -

26 results Charlotte, NC: Information Age Publishing
amazon.com infoagepub.com ted.com
educationalstudies.org arnoldbakker.com
jamespaulgee.com karlkapp.com apicollege.edu.au
westwinded.com en.wikipedia.org

Unique Maf‟ulah S, Juniati D, Siswono TYE (2015) -

Unique Middle-Scool Pupils‟ Understanding of The Equal Sign: The Books They Read Can‟t Help -

https://www.bing.com/search?q=%2B%5B%22Research+on+whole+number+addition+and+subtraction%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Research+on+whole+number+addition+and+subtraction%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=457BB45176F34676D262C9BC81468C9F
https://www.bing.com/search?q=%2B%5B%22%29%2C+Handbook+of+research+on+mathematics+teaching+and+learning%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22%29%2C+Handbook+of+research+on+mathematics+teaching+and+learning%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=CBB4DFCD549F293F780108675F036F9C
https://www.amazon.com/Handbook-Research-Mathematics-Teaching-Learning/dp/1593115989
https://www.amazon.com/Handbook-Research-Mathematics-Teaching-Learning/dp/0029223814
http://www.worldcat.org/title/handbook-of-research-on-mathematics-teaching-and-learning/oclc/24627631
https://books.google.com/books/about/Second_Handbook_of_Research_on_Mathemati.html?id=Cww16Egbp4oC
https://www.researchgate.net/publication/232581370_Handbook_of_research_on_mathematics_teaching_and_learning_A_project_of_the_National_Council_of_Teachers_of_Mathematics
http://mathed.net/wiki/Handbook_of_Research_on_Mathematics_Teaching_and_Learning
https://www.researchgate.net/publication/246355884_Handbook_of_Research_on_Mathematics_Teaching_and_Learning
http://www.project2061.org/publications/rsl/online/RESEARCH/BOOKS/BK11.HTM
https://newbooksinpolitics.com/political/handbook-of-research-on-mathematics-teaching-and-learning/
http://www.infoagepub.com/products/Handbook-of-Research-on-Mathematics-Teaching-and-Learning
https://www.bing.com/search?q=%2B%5B%22Algebra%3A+It%E2%80%9Fs+Elementary%3A+Boston+University%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Algebra%3A+It%E2%80%9Fs+Elementary%3A+Boston+University%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=56948BA94B6779C8D991D5D1FB092125
https://www.bing.com/search?q=%2B%5B%22Retrieved+on+August+7+th+%2C+2016+at+www%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Retrieved+on+August+7+th+%2C+2016+at+www%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=3C21DB17AF061AE76871843FA6A8B5E6
https://www.bing.com/search?q=%2B%5B%22enc.org%2Ffocus%2Fk5algebra+Haciomeroglu+ES%2C+Aspinwall+L%2C+Presmeg+N+%282009%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22enc.org%2Ffocus%2Fk5algebra+Haciomeroglu+ES%2C+Aspinwall+L%2C+Presmeg+N+%282009%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=6D228D9554597F9386D1E734195A080D
https://www.bing.com/search?q=%2B%5B%22The+Role+of+Reversibility+in+The+Learning+of+The+Calculus+Derivative+and+Antiderivative+Graphs%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+Role+of+Reversibility+in+The+Learning+of+The+Calculus+Derivative+and+Antiderivative+Graphs%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=F907218F90A6250F3A54101FCC267240
https://www.bing.com/search?q=%2B%5B%225%3A81-88+Inhelder+B%2C+Piaget+J+%281958%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%225%3A81-88+Inhelder+B%2C+Piaget+J+%281958%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=2CBB1BF16C62A74B93D3F9938A7F06D8
https://www.bing.com/search?q=%2B%5B%22The+Growth+of+Logical+Thinking+from+Childhood+to+Adolescence%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+Growth+of+Logical+Thinking+from+Childhood+to+Adolescence%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=BC1395CBE24196383E74A64E71B31A81
https://books.google.com/books/about/The_Growth_of_Logical_Thinking_from_Chil.html?id=39cdDv2-PZkC
https://www.amazon.com/Growth-Logical-Thinking-Childhood-Adolescence/dp/0710019505
https://www.goodreads.com/book/show/1297157.The_Growth_Of_Logical_Thinking_From_Childhood_To_Adolescence
https://www.questia.com/library/82280896/the-growth-of-logical-thinking-from-childhood-to-adolescence
https://www.barnesandnoble.com/w/the-growth-of-logical-thinking-from-childhood-to-adolescence-piaget-jean-inhelder-brbel/1116114297
https://archive.org/details/growthoflogicalt00inhe
http://www.worldcat.org/title/growth-of-logical-thinking-from-childhood-to-adolescence-an-essay-on-the-construction-of-formal-operational-structures/oclc/225999
https://trove.nla.gov.au/work/7964412?selectedversion=NBD638043
http://onlinelibrary.wiley.com/doi/10.1111/j.2044-8295.1959.tb00716.x/abstract
https://www.bing.com/search?q=%2B%5B%22New+York%3A+Basic+Books+Kang+Mee-Kwang%2C+Lee%2C+Byung-Soo+%281999%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22New+York%3A+Basic+Books+Kang+Mee-Kwang%2C+Lee%2C+Byung-Soo+%281999%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=90C7DE07AC5647B8A4ACDA07B48A2337
https://www.bing.com/search?q=%2B%5B%22On+Fuzzied+Representation+of+Piagetian+Reversible+Thinking%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22On+Fuzzied+Representation+of+Piagetian+Reversible+Thinking%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=57E7B0CF670A486FE0DBB72B9B1429B5
https://www.bing.com/search?q=%2B%5B%223%282%29%3A99-112+Krutetskii+VA+%281976%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%223%282%29%3A99-112+Krutetskii+VA+%281976%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E31FFA1C9197F71CF9E26234B53542CC
https://www.bing.com/search?q=%2B%5B%22The+Psychology+of+Mathematical+Abilities+in+Schoolchildren%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+Psychology+of+Mathematical+Abilities+in+Schoolchildren%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=AE803984852D6EF6F526CA8D427F9F16
https://www.amazon.com/Psychology-Mathematical-Abilities-Schoolchildren/dp/0226454851
https://www.hindawi.com/journals/cdr/2012/124939/
http://www.educationengland.org.uk/documents/cockcroft/cockcroft1982.html
https://www.bing.com/search?q=%2B%5B%22Chicago%3A+The+University+of+Chicago+Press%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Chicago%3A+The+University+of+Chicago+Press%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=6FC90BE877AA7A52B22E98804240D481
https://www.amazon.com/Meaning-Body-Aesthetics-Human-Understanding/dp/0226401936
https://www.amazon.com/Not-Our-Lifetimes-Future-Politics/dp/0226138623
http://www.searo.who.int/topics/environmental_health/en/
http://www.iep.utm.edu/rawls/
https://en.wikipedia.org/wiki/N._Katherine_Hayles
http://faculty.rsu.edu/users/f/felwell/www/Theorists/Essays/Merton1.htm
http://www.asmallgroup.net/
http://www.froebelweb.org/web2002.html
https://en.wikipedia.org/wiki/George_Lakoff
http://www.getty.edu/research/tools/vocabularies/aat/
https://www.bing.com/search?q=%2B%5B%22Rational+numbers+and+proportional+reasoning%3A+Towards+a+theoretical+framework+for+research%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Rational+numbers+and+proportional+reasoning%3A+Towards+a+theoretical+framework+for+research%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=77189D057710CBD86EE71AB607D093DE
https://www.bing.com/search?q=%2B%5B%22Charlotte%2C+NC%3A+Information+Age+Publishing%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Charlotte%2C+NC%3A+Information+Age+Publishing%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=52212AE95B1BDB7B9E233300B86E6C88
https://www.amazon.com/This-Happened-America-Censure-Education/dp/1593117655
http://www.infoagepub.com/
https://www.ted.com/playlists/20/where_do_ideas_come_from
http://www.educationalstudies.org/awards.html
http://www.arnoldbakker.com/inpress.php
https://jamespaulgee.com/publications/
http://karlkapp.com/three-guidelines-for-effectively-integrating-games-in-the-classroom/
http://www.apicollege.edu.au/APICPDF/sbm1104.pdf
http://westwinded.com/lib/mats/Critical Race Theory Selected Works.pdf
https://en.wikipedia.org/wiki/The_Seven_Sins_of_Memory
https://www.bing.com/search?q=%2B%5B%22Maf%E2%80%9Fulah+S%2C+Juniati+D%2C+Siswono+TYE+%282015%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Maf%E2%80%9Fulah+S%2C+Juniati+D%2C+Siswono+TYE+%282015%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=AEAD7E3EC5015CACB24738ADD264333A
https://www.bing.com/search?q=%2B%5B%22Middle-Scool+Pupils%E2%80%9F+Understanding+of+The+Equal+Sign%3A+The+Books+They+Read+Can%E2%80%9Ft+Help%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Middle-Scool+Pupils%E2%80%9F+Understanding+of+The+Equal+Sign%3A+The+Books+They+Read+Can%E2%80%9Ft+Help%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E5B747614275746B892E8835C7B5F497


21 results Lawrence Erlbaum Associates, Inc
cognitivesciencesociety.org playwithlearning.com
en.wikipedia.org tau.ac.il readingrockets.org
onlinepresent.org ldonline.org sslw.asu.edu
en.wikipedia.org iteslj.org

Unique Reversibility of thought: An instance in multiplicative tasks -

31,000 results "The failure strategies of third grade arithmetic pupils

link.springer.com jstor.org scribd.com
onlinelibrary.wiley.com journals.sagepub.com
journals.sagepub.com files.eric.ed.gov
onlinelibrary.wiley.com files.eric.ed.gov
iosrjournals.org

Unique " Arithmetic Teacher 16:442-446 Slavin Robert E (2006) -

8 results Educational Psychology: Theory and Practice amazon.com amazon.com wps.ablongman.com
de.wikipedia.org testbanksm01.com

Unique Boston: Allyn &Bacon Wong B (1977) -

Unique The relationship between piaget's concept of reversibility and arithmetic performance among second graders -

Unique 1775-1784, 23 September, 2016 DOI: 10.5897/ERR2016.2895 Article Number: 389262760889 ISSN 1990-3839
Copyright © 2016 -

1 results reversibility in solving arithmetic problems Syarifatul Maf’ulah 1 , Dwi Juniati 2 and Tatag Yuli files.eric.ed.gov

1 results Accepted 16 September, 2016 The fact that there is no much study on reversibility files.eric.ed.gov

4 results The objective of this research is to identify errors done by the pupils in files.eric.ed.gov eric.ed.gov researchgate.net
researchgate.net

Unique The result of this study can inspire teachers to consider the problem-solving in minimizing -

Unique The result of this study can be used as a reference in designing further -

Unique The subjects of this research are fifth grade pupils of three Elementary Schools in -

4 results The pupils’ worksheet was analyzed by calculating a number of pupils who did error files.eric.ed.gov eric.ed.gov researchgate.net
researchgate.net

Unique Then, it was classified to groups which were based on the error types done -

Unique Furthermore, the researcher described error types done by the pupils related to Roberts, namely -

Unique This case proved that there are some elementary school pupils who are still having -

Unique INTRODUCTION Piaget‟s theory (Inhelder and Piaget, 1958) explained the levels of individual‟s cognition growth -

https://www.bing.com/search?q=%2B%5B%22Lawrence+Erlbaum+Associates%2C+Inc%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Lawrence+Erlbaum+Associates%2C+Inc%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=A339D8E55B57CA456060D5A76EA6AF7D
http://www.cognitivesciencesociety.org/description/
http://playwithlearning.com/2012/01/20/constructivism-and-games/
https://en.wikipedia.org/wiki/Examine
https://www.tau.ac.il/~spiegel/
http://www.readingrockets.org/article/phonics-and-word-recognition-instruction-early-reading-programs-guidelines-accessibility
http://onlinepresent.org/proceedings/vol59_2014/18.pdf
http://www.ldonline.org/article/6209
http://sslw.asu.edu/
https://en.wikipedia.org/wiki/Table-turning
http://iteslj.org/Articles/Darn-Nonverbal/
https://www.bing.com/search?q=%2B%5B%22Reversibility+of+thought%3A+An+instance+in+multiplicative+tasks%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Reversibility+of+thought%3A+An+instance+in+multiplicative+tasks%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=8BF096839EB9C03638FDA8679A97A83C
https://www.bing.com/search?q=%2B%5B%22%22The+failure+strategies+of+third+grade+arithmetic+pupils%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22%22The+failure+strategies+of+third+grade+arithmetic+pupils%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=68123A121B1F2FAD3C9FBE8B66D4F792
https://link.springer.com/article/10.1007/BF00369157
https://www.jstor.org/stable/41185806
https://www.scribd.com/doc/7786455/Misconception-in-mathematics
http://onlinelibrary.wiley.com/doi/10.1207/s15516709cog0404_3/full
http://journals.sagepub.com/doi/abs/10.3102/00028312024001013
http://journals.sagepub.com/doi/abs/10.2307/1593661
https://files.eric.ed.gov/fulltext/ED262459.pdf
http://onlinelibrary.wiley.com/doi/10.1348/000709903762869941/full
https://files.eric.ed.gov/fulltext/ED069496.pdf
http://www.iosrjournals.org/iosr-jrme/papers/Vol-6 Issue-5/Version-1/J0605016475.pdf
https://www.bing.com/search?q=%2B%5B%22%22+Arithmetic+Teacher+16%3A442-446+Slavin+Robert+E+%282006%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22%22+Arithmetic+Teacher+16%3A442-446+Slavin+Robert+E+%282006%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=9F655D435A579DE30EE1B6F9C75F317B
https://www.bing.com/search?q=%2B%5B%22Educational+Psychology%3A+Theory+and+Practice%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Educational+Psychology%3A+Theory+and+Practice%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=25307D2684FD9E7F0B0D868FC84266F9
https://www.amazon.com/Educational-Psychology-Practice-Enhanced-Loose-Leaf/dp/0133830853
https://www.amazon.com/Educational-Psychology-Education-Loose-Leaf-Measurements/dp/0134524055
http://wps.ablongman.com/ab_slavin_edpsych_8/38/9951/2547653.cw/index.html
https://de.wikipedia.org/wiki/SQ3R-Methode
http://testbanksm01.com/
https://www.bing.com/search?q=%2B%5B%22Boston%3A+Allyn+%26Bacon+Wong+B+%281977%29%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Boston%3A+Allyn+%26Bacon+Wong+B+%281977%29%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=7D23F6C4C934311A75C17C5353F8B91E
https://www.bing.com/search?q=%2B%5B%22The+relationship+between+piaget%27s+concept+of+reversibility+and+arithmetic+performance+among+second+graders%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+relationship+between+piaget%27s+concept+of+reversibility+and+arithmetic+performance+among+second+graders%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=E7688D877CDC4FAB8EB1F0D0535531F8
https://www.bing.com/search?q=%2B%5B%221775-1784%2C+23+September%2C+2016+DOI%3A+10.5897%2FERR2016.2895+Article+Number%3A+389262760889+ISSN+1990-3839+Copyright+%C2%A9+2016%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%221775-1784%2C+23+September%2C+2016+DOI%3A+10.5897%2FERR2016.2895+Article+Number%3A+389262760889+ISSN+1990-3839+Copyright+%C2%A9+2016%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=93C5B5133B42BFAB6A9AE85C0650C8E6
https://www.bing.com/search?q=%2B%5B%221775-1784%2C+23+September%2C+2016+DOI%3A+10.5897%2FERR2016.2895+Article+Number%3A+389262760889+ISSN+1990-3839+Copyright+%C2%A9+2016%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%221775-1784%2C+23+September%2C+2016+DOI%3A+10.5897%2FERR2016.2895+Article+Number%3A+389262760889+ISSN+1990-3839+Copyright+%C2%A9+2016%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=93C5B5133B42BFAB6A9AE85C0650C8E6
https://www.bing.com/search?q=%2B%5B%22reversibility+in+solving+arithmetic+problems+Syarifatul+Maf%E2%80%99ulah+1+%2C+Dwi+Juniati+2+and+Tatag+Yuli%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22reversibility+in+solving+arithmetic+problems+Syarifatul+Maf%E2%80%99ulah+1+%2C+Dwi+Juniati+2+and+Tatag+Yuli%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=0E87614CFF00A6B32AD3FE3A897B4885
https://files.eric.ed.gov/fulltext/EJ1115636.pdf
https://www.bing.com/search?q=%2B%5B%22Accepted+16+September%2C+2016+The+fact+that+there+is+no+much+study+on+reversibility%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Accepted+16+September%2C+2016+The+fact+that+there+is+no+much+study+on+reversibility%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=ADEE433F0EDC66EDE7F3A6788B8FCF30
https://files.eric.ed.gov/fulltext/EJ1115636.pdf
https://www.bing.com/search?q=%2B%5B%22The+objective+of+this+research+is+to+identify+errors+done+by+the+pupils+in%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+objective+of+this+research+is+to+identify+errors+done+by+the+pupils+in%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=B0430B01B16D222ADFC0C03329C5538E
https://files.eric.ed.gov/fulltext/EJ1115636.pdf
https://eric.ed.gov/?id=EJ1115636
https://www.researchgate.net/profile/Tatag_Siswono
https://www.researchgate.net/publication/308915608_Educational_Research_and_Reviews_Pupils'_error_on_the_concept_of_reversibility_in_solving_arithmetic_problems
https://www.bing.com/search?q=%2B%5B%22The+result+of+this+study+can+inspire+teachers+to+consider+the+problem-solving+in+minimizing%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+result+of+this+study+can+inspire+teachers+to+consider+the+problem-solving+in+minimizing%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=9C6A580C4C0DF7E7BC02EDB9AA167BC7
https://www.bing.com/search?q=%2B%5B%22The+result+of+this+study+can+be+used+as+a+reference+in+designing+further%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+result+of+this+study+can+be+used+as+a+reference+in+designing+further%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=F6DDFF679BB4770BE00CE553CA3B3954
https://www.bing.com/search?q=%2B%5B%22The+subjects+of+this+research+are+fifth+grade+pupils+of+three+Elementary+Schools+in%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+subjects+of+this+research+are+fifth+grade+pupils+of+three+Elementary+Schools+in%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=CFB828843D32E22A4F095A7551A9C693
https://www.bing.com/search?q=%2B%5B%22The+pupils%E2%80%99+worksheet+was+analyzed+by+calculating+a+number+of+pupils+who+did+error%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22The+pupils%E2%80%99+worksheet+was+analyzed+by+calculating+a+number+of+pupils+who+did+error%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=81F3133F3042C0CF3FBBD1EE292A6D83
https://files.eric.ed.gov/fulltext/EJ1115636.pdf
https://eric.ed.gov/?id=EJ1115636
https://www.researchgate.net/publication/308915608_Educational_Research_and_Reviews_Pupils'_error_on_the_concept_of_reversibility_in_solving_arithmetic_problems
https://www.researchgate.net/profile/Tatag_Siswono
https://www.bing.com/search?q=%2B%5B%22Then%2C+it+was+classified+to+groups+which+were+based+on+the+error+types+done%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Then%2C+it+was+classified+to+groups+which+were+based+on+the+error+types+done%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=5B8E3098C01CF9E1470E37714BECBF68
https://www.bing.com/search?q=%2B%5B%22Furthermore%2C+the+researcher+described+error+types+done+by+the+pupils+related+to+Roberts%2C+namely%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22Furthermore%2C+the+researcher+described+error+types+done+by+the+pupils+related+to+Roberts%2C+namely%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=C721AE2579316B518E0BB6850B3FEC34
https://www.bing.com/search?q=%2B%5B%22This+case+proved+that+there+are+some+elementary+school+pupils+who+are+still+having%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22This+case+proved+that+there+are+some+elementary+school+pupils+who+are+still+having%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=661E9677BDC3468F560B5A38CF1B9756
https://www.bing.com/search?q=%2B%5B%22INTRODUCTION+Piaget%E2%80%9Fs+theory+%28Inhelder+and+Piaget%2C+1958%29+explained+the+levels+of+individual%E2%80%9Fs+cognition+growth%22%5D&qs=n&form=QBLH&sp=-1&pq=%2B%5B%22INTRODUCTION+Piaget%E2%80%9Fs+theory+%28Inhelder+and+Piaget%2C+1958%29+explained+the+levels+of+individual%E2%80%9Fs+cognition+growth%22%5D&sc=8-5&sk=&setlang=en&adlt=off&cvid=53EFE894886CA3FF1D328A78EEA55645


Unique At sensory-motoric stage, infants learn about their surroundings by using their sensoric and motoric -

Unique Authors agree that this article remain permanently open access under the terms of the -

1 results At this phase, they had no figure on the nature of conservation for they files.eric.ed.gov

Unique Hence, their ideas were intuitive and not irreversible, they could not turn the ways -

Unique Reversibility is individual‟s mental ability to turn the way of thinking back into the -

Unique In accordance to Piaget‟s theory on cognition growth as earlier discussed, it was suggested -

Unique If reversibility was involved as the feature of an individual‟s cognition growth, it would -

1 results The researcher were also motivated by Lamon (2007), that there are few research about files.eric.ed.gov

Unique Reversibility is defined as someone‟s capability to control their mentality in order to be -

Unique For instance, the problem of conservation according to Piaget (Inhelder and Piaget, 1958), is -

Unique shorter and wider), then a question was asked, “Which is more, the milk in the -

Unique When the children‟s reversibility has been properly developed, they will respond by saying that -

Unique Due to the way children think that milk in the bowl poured into -

Unique It means that children‟s capability to control their mentality in order to be able -

Unique Krutetskii (1976) defines mathematical ability related to pupils‟ success in solving problems are reversibility -

Unique Inhelder and Piaget (1958) said that reversibility can be considered a key requirement in -

Unique While Haciomeroglu and Presmeg (2009) stated that pupils‟ reversibility is really important in understanding -

Unique able to solve a number of case related to mathematical problems, one of them is -

Unique According to Carpenter and Moser (2008), one of the example about arithmetic problems related -

Unique If the pupils finish that exercise through involving reversibility, they should think “if Jim -

Unique Or pupils can think that “Jim has marbles less than Connie‟ so the difference -

1 results According to Fuson (1992), reversibility is needed to deal with addition and subtraction problems files.eric.ed.gov

1 results According to Wong (1977), reversibility is important for the addition concept as “If files.eric.ed.gov
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28 results ” If he is able to answer it, then his reversibility has been developed, because
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Unique The explanation earlier mentioned shows that pupils‟ reversibility is important and needs to be -

Unique As the first step in identifying pupils‟ reversibility, the researcher wants to reveal first -

Unique the researcher can identify errors done by the pupils in solving arithmetic items related to -

Unique up to 7 to 11 years old (Piaget and Inhelder, 1958), this means that the -

Unique Otherwise, arithmetic for the first time was given to the pupils at the Elementary -

Unique Therefore, the objective of this research is to identify errors done by the pupils -

Unique by them, the researcher‟s expectation is the teachers are able to think the problem-solving in -

Unique Furthermore, the research result can be as orientation to compose the next learning and -

Unique of children‟s characteristic at the concrete operational level starts at the phase when reversibility is -

Unique Furthermore, Inhelder and Piaget (1958) said that “reversibility is defined as the permanent possibility -

Unique shorter and wider), then a question was raised “Which is more, the milk in the -

Unique Children at the pre-operational will answer that the milk in the glass is comparable -

Unique Children only focused on one aspect, that is the milk volume, and ignoring the -

Unique While children at the concrete operational level will answer that „milk in the glass‟ -

Unique is poured into the glass, the volume will be as same as that in the -

Unique It means at that at this level, children‟s ability to control their mentality return -

Unique While, change their mindset to the starting point is when children pour the milk -

Unique So the milk volume will be as same as the condition before it is -

1 results According to Kang and Lee (1999), “reversibility enables the recognition of problems in various files.eric.ed.gov

Unique For instance, the pupils of Elementary School were given an arithmetic problem, that is -

1 results So, through the reversibility, the pupils are able to investigate through some ways, that files.eric.ed.gov
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1 results added by , the equaition would be ( ) – ( ) , hence the files.eric.ed.gov

Unique , Since children would think that aritmethical equation implied that 43 minus particular number -

1 results If 43 minus particular number (symbolized with ) equaled to 24,then, 43 minus 24 files.eric.ed.gov

Unique Firstly, children involved reversibility with reciprosity, operating the two parts of equation with similar -

Unique At the second manner, they involved reversibility with negation, thinking if 43 minus particular -

Unique 1777 ) equaled to 24, then, 43 minus 24 should be that particual number -

Unique According to Piaget and Inhelder (1998) they stated that there are two reversibilities concept, -

Unique Here, negation includes understanding which is a way one could be delayed by other -

Unique In this case, reversibility shows the idea which is in every operation has invers -

1 results In the example earlier given, subtraction is simply the reversal of addition while multiplication files.eric.ed.gov

Unique Ardi (2009) are: “In mathematics education, Adi (1978) used the concept of negation and compensation -

Unique In solving this algebraic equation, negation is involved when one is asked to make -

Unique On the other hand, compensation is involved when one multiply both sides of the -

11 results “ Based on these explanation, the researcher conclude that if the reversibility is being developed
hhs.gov psychology4a.com arte-fact.org
multicians.org inters.org marklynas.org
socialworkcoursesonline.com phys.org phys.org
weaverjm.faculty.udmercy.edu

Unique To acquire it, the children‟s reversibility need to be practiced through giving problems related -

Unique Krutetskii (1976) explained that one of the mathematical ability related to pupils‟ success in -

Unique Reversibility refers to the ability of establishing two-way reversible relations as opposed to one-way -

Unique A process that started from the initial state moving into the end point as -

Unique A process that started from the end point moving back into the initial one, -

Unique Furthermore, he also explained on reversibility of the mental process , thinking in -

Unique “, if the pupils involve reversibility in answering the task, so the pupils will think -

Unique Indicators of error classification of the reversibility concept in solving arithmetic problem by Roberts -

Unique Error classification of the reversibility concept in solving arithmetic problem Indicators Wrong operation The -
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Unique Children were considered in conducting a wrong operation when they completed an arithmetical task -

Unique the addition operation into the subtraction, which changed the task into , with 13 as -

Unique error, the pupil uses the correct algorithm but due to carelessness in recalling number facts, -

Unique The result was supposed to be 7, however, the pupil miscalculated the equation into -

Unique This errors was classified as obvious computation error Defective algorithm The pupil uses the -

Unique Given a task: , the pupil completed the task by subtracting 4 with 3, -

Unique This was absolutely false due to the wrong algoritm Random response These are errors -

Unique Students‟ errors were not clearly detected “if 29 plus a particular number was 46, -

Unique This was due to the fact that the result of 29 plus the particular -

Unique Thus, to fill the blank they need to apply this “ ”, and the -

Unique After getting the result, the next mentality activity done by them is to return -

Unique which is related to the reversibility concept The reversibility of pupils could be practiced through -

Unique Ramful (2008) stated that, in mathematics, the reversibility is related to the operation of -

Unique According to Wong (1977), the educators' assumes that reversible thought is related to children's -

Unique Secondly, according to Maf'ulah (2015), he stated that reversibility is having strengthened the relation -

Unique The researcher would like to identify the errors which have been done by the -

Unique Through this study, hopefully this could be used as previous study of the other -

Unique related to the reversibility concept which is describe is based on the classifications of the -

Unique RESEARCH METHOD Research design The research design of the study is qualitative design with -

Unique This study met the characteristics of qualitatif research, as Bpgdan and Biklen (1998) stated -

Unique It was naturalistic because the data sources was real with researchers as the primary -

Unique It was inductive, which had no intention to test a hypothesis, but merely describing -

Unique Research subject This study involved 96 pupils of the fifth graders in jombang with -

Unique Besides, the fifith graders were chosen due to the fact that they had already -
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Unique However, the researchers took one sample in each category of errors for data analysis -

Unique Research instrument The objective of the study is to identify the errors of arithmetic -

Unique For reaching up the objective of the study, the researcher made arithmetic task which -

Unique Data collected procedure The researcher gave instrument of arithmetic task which is related to -

Unique Data analysis Students‟ works were analysed by counting the students with errors for each -

Unique The researchers dercribed the kinds of students‟ errors for each group based on Roberts‟ -

Unique Data reduction that aims at assert, select, focus, abstract, and transform all raw data -

Unique Data presentation that included classifying and identifying data, which transcripted the organized and categorized -

Unique As what Wong (1977) stated that, “the form of ” was not included in -

Unique to this type of wrong operation in completing arithmetic problem related to reversibility concept is -

Unique Based on Table 3, there are 3 items where the pupils have committed error -

Unique Summary of the number of pupils who committed errors in solving arithmetic problem related -

Unique 22 36 6 0 3 11 12 26 7 3 39 2 24 68 -

Unique 0 6 0 0 7 3 2.88 8 0 0 9 2 1.92 - Total -

Unique It means that the pupils commit wrong operationin solving arithmetic problem related to the -

Unique Figure 2 shows the example of error at the type of wrong operation which -

Unique The problem was , however AI changed the sum operation on which became minus -

Unique type of obvious computation error in completing arithmetic problem related to reversibility concept is presented -

Unique The information presented in Table 4 shows that for each item there are some -

Unique But the obvious computation error was committed mostly by the pupils when they solved -

Unique of defective algorithm in completing arithmetic problem related to reversibility concept is presented in Table -

Unique The information presented in Table 5 shows that for each item there were some -

Unique 6 3 2.88 7 39 37.44 8 1 0.96 9 2 1.92 - Total 57 -

Unique Data which presentthe number of pupils who commit an error due to the defective -
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Unique 6 11 10.52 7 2 1.92 8 9 8.64 9 12 11.52 - Total 120 -

Unique The example of pupil commited on error due to the defective algorithm type Table -

Unique Data which presents the number of pupils who commitan error due to random response -

Unique 6 12 11.52 7 24 23.04 8 16 15.36 9 17 16.32 - Total 141 -

Unique For solving the problemnumber 4, there are 10.52% pupils who used method, and there -

Unique The information earlier mentioned explains that there were still many pupils who committed an -

Unique It means that there were many pupils who committed defective algorithmin solving arithmetic problem -

Unique of random response in completing arithmetic problem related to reversibility concept is presented in Table -

Unique Data on the Table 6 shows that for each item there were some pupils -

Unique DISCUSSION The objective of this research is to identify the Elementary Schoolpupils‟ error in -

Unique The research result goes with Roberts (1986) finding which mentioned, the type of error, -

Unique occured when the pupils did not understand what they should complete in solving the -

Unique This means that the students did not understand arithmetic concept which is related to -

Unique According to Krutetskii (1976), “reversibility of the mental process, is the thinking in -

Unique with the reversibility concept, then better for the pupils check their work which they completed -

Unique the pupils did not check their work according to the first data, thus they did -

Unique lack understanding to arithmetic due to the fact that they did not used the reversibility -

Unique material related to the inverse, while the arithmetic is part of the mathematical material related -

Unique is very important in under- standing the material relating to the inverse mathematical, and Fuson -

Unique assignment which contain 20 arithmetic equation, the result indicated significant correlation between reversibility
and Arithmetic -

11 results + 4 = 7) and were rarely presented in nonstandard operations on both sides contexts tandfonline.com researchgate.net jstor.org
ct4me.net eric.ed.gov

Unique The equal sign "=" is often given meaning by the pupils as the context -

Unique And rarely interpreted as connecting both sides contexts of the equal sign "=", (that -
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Unique If reversibility pupils are involved in meaning the equal sign "=", then the pupil -

Unique Which imply that the equal sign means "both side are the same or equal -

Unique According to what was explained by Greenes (2004), algebra is sometimes referred to as -

Unique Its power lies in the ways it allows us to represent relationships among quantities, -

Unique Algebra provides rules for manipulating symbols, such as simplifying an expression and then solving -

Unique Therefore, by detecting the mistakes of the pupils in solving arithmetic problems, is expected -

Unique to the type of obvious computation error, 3 pupils committed due to the type of -

Unique obvious computation error, 15 pupils committed error due to the type of defective algorithm and -

Unique 84 pupils with the following detail: 7 pupils committed error due to the type 1784 -

Unique error, 56 pupils committed error due to the type of defective algorithm and 18 pupils -

Unique computation error, 12 pupils committed error due to the type of defective algorithm and as -

Unique of obvious computation error, as many as 11 pupils committed error due to the type -

Unique obvious computation error, 2 committed error due to the type of defective algorithm and 24 -

Unique of obvious computation error, 9 pupils committed error due to the type of defective algorithm -

Unique 12 pupils committed error due to the type of defective algorithm and 17 pupils committed -

Unique School pupils who experience such difficulties in solving arithmmetic problem which are related to their -

Unique and draft up the solution to minimize the errors which are probably committed by the -
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reversibility is also being researcher’s motivation for focusing pupils’ reversibility. On the other hand, the concern on pupils’ reversibility is a major concern. The objective of this research is to identify errors done by the pupils in solving arithmetic problems related to reversibility concept. The result of this study can inspire teachers to consider the problem-solving in
minimizing errors which must be done by the pupils in solving other arithmetic errors. The result of this study can be used as a reference in designing further learning and tasks for student’s reversibility development. This research is qualitative with descriptive approach. The subjects of this research are fifth grade pupils of three Elementary Schools in Jombang,

Indonesia. Researcher gave arithmetic task related to reversibility concept to the research subject. The pupils’ worksheet was analyzed by calculating a number of pupils who did error for each arithmetic item. Then, it was classified to groups which were based on the error types done by the pupils. Furthermore, the researcher described error types done by the pupils
related to Roberts, namely wrong operation, obvious computation error, defective algorithm, and random response. This case proved that there are some elementary school pupils who are still having difficulty in solving arithmetic problems related to reversibility concept. Key words: Pupil‟s error, concept of reversibility, solving, arithmetic problems. INTRODUCTION

Piaget‟s theory (Inhelder and Piaget, 1958) explained the levels of individual‟s cognition growth from newborn to adult into 4 stages: 1. Sensory-motoric stage (from the newborn to 2 years old) 2. Pre-operational stage (from 2 years old to 7 years old) 3. Concrete-operational stage (from 7 years old to 11 years old), and 4. Formal-operasional stage (from 11 years old to
adult). At sensory-motoric stage, infants learn about their surroundings by using their sensoric and motoric skills. They moved with reflexes. At pre-operational stage, their language conception were rapidly developed, but still in primitive manner. In developing their skills, they *Corresponding author. E-mail: dwi_juniati@yahoo.com. Authors agree that this article remain
permanently open access under the terms of the Creative Commons Attribution License 4.0 International License 1776 Educ. Res. Rev. symbolized objects. At this phase, they had no figure on the nature of conservation for they were centering, they fully focused on one state only. Hence, their ideas were intuitive and not irreversible, they could not turn the ways of their

thinking back into the initial state. At the concrete stage, their reversibility evolved. Reversibility is individual‟s mental ability to turn the way of thinking back into the original state. At formal-operational stage, they could readily have an abstract and logical construct. In accordance to Piaget‟s theory on cognition growth as earlier discussed, it was suggested that the
main characteristic of children at concrete stage was the development of reversibility. If reversibility was involved as the feature of an individual‟s cognition growth, it would be necessary and should be concerned since it evolved. Thus, this research is inspired by the theory of Piaget about reversibility. The researcher were also motivated by Lamon (2007), that there are
few research about reversibility. Lamon requested researchers, especially in education field, to focus and investigate on students‟ reversibility. Reversibility is defined as someone‟s capability to control their mentality in order to be able to return to the starting point (Slavin, 2006). For instance, the problem of conservation according to Piaget (Inhelder and Piaget, 1958),

is given in two glasses which contained milk with comparable volume. When one of the milk is poured into a bowl (A container which is shorter and wider), then a question was asked, “Which is more, the milk in the glass or milk in the bowl?”. When the children‟s reversibility has been properly developed, they will respond by saying that the milk in the glass is
comparable with the milk in the bowl. Due to the way children think that milk in the bowl poured into a glass will have comparable volume, proving that the volume at both container are similar. It means that children‟s capability to control their mentality in order to be able to return to the starting point has been developed. Krutetskii (1976) defines mathematical ability

related to pupils‟ success in solving problems are reversibility and flexibility. Inhelder and Piaget (1958) said that reversibility can be considered a key requirement in a number of problems in mathematics. While Haciomeroglu and Presmeg (2009) stated that pupils‟ reversibility is really important in understanding mathematics topic related to the inverse. All those
opinion prove that pupils‟ reversibility is important, because toward reversibility, pupils are able to solve a number of case related to mathematical problems, one of them is the topic about inverse. According to Carpenter and Moser (2008), one of the example about arithmetic problems related to reversibility is “Jim has marbles. He has marbles less than Connie‟s. How

many marbles does Connie have?”. If the pupils finish that exercise through involving reversibility, they should think “if Jim has marbles less than Connie, so Connie has marbles more than Jim. Due to Jim has marbles, so the total of Connie‟s are marbles. Or pupils can think that Jim has marbles”. Or pupils can think that “Jim has marbles less than Connie‟ so the
difference between Jim‟s and Connie‟s is . Therefore, in arithmetic equation, it can be said or . So, the number of Connie‟s marbles are ”. According to Fuson (1992), reversibility is needed to deal with addition and subtraction problems that cannot be solved by direct modeling. This judgment implicates that one of the topic related to pupils‟ reversibility is arithmetic.
According to Wong (1977), reversibility is important for the addition concept as “If a child knows that , Is he able to answer or ?” If he is able to answer it, then his reversibility has been developed, because he understand that similar with “. The explanation earlier mentioned shows that pupils‟ reversibility is important and needs to be noticed since the reversibility is

being developed. As the first step in identifying pupils‟ reversibility, the researcher wants to reveal first condition of pupils‟ reversibility at the Elementary Scholl in solving arithmetic problems. Therefore, the researcher gave arithmetic task related to reversibility concept to the pupils, then the researcher can identify errors done by the pupils in solving arithmetic items
related to reversibility concept. The pupils of Elementary School was chosen as the research subject with the consideration that reversibility is being developed at the concrete level, that is when a child is up to 7 to 11 years old (Piaget and Inhelder, 1958), this means that the pupils are all in Elementary School. Moreover, reversibility is related to arithmetic. Otherwise,

arithmetic for the first time was given to the pupils at the Elementary School. Therefore, the objective of this research is to identify errors done by the pupils at the Elementary School in solving arithmetic problems related to reversibility concept. If the teacher knows the description of pupils‟ reversibility based on the errors done by them, the researcher‟s expectation is
the teachers are able to think the problem-solving in minimizing errors must be done by the pupils for the next. Furthermore, the research result can be as orientation to compose the next learning and duties for the pupils‟ reversibility development. REVIEW OF LITERATURE Reversibility Reversibility is a term adopted from Piaget‟s theory that one of children‟s

characteristic at the concrete operational level starts at the phase when reversibility is being developed. Furthermore, Inhelder and Piaget (1958) said that “reversibility is defined as the permanent possibility of returning to the starting point of the operation in question”. For instance, two glasses containing milk with comparable volume. When one of the milk is poured
into a bowl (A container which is shorter and wider), then a question was raised “Which is more, the milk in the glass or milk in the bowl?”. Children at the pre-operational will answer that the milk in the glass is comparable with the milk in the bowl. This is because the children‟s mentality is “centrally” and irreversible. Children only focused on one aspect, that is the milk

volume, and ignoring the other aspect. While children at the concrete operational level will answer that „milk in the glass‟ is comparable with „milk in the bowl‟. Because children at this level has the mentality that if milk in the bowl is poured into the glass, the volume will be as same as that in the bowl, which shows that the volume for the both container are
comparable. It means at that at this level, children‟s ability to control their mentality return to the starting point where it has been developed. In this case, starting point means two glasses that contained milk with comparable volume. While, change their mindset to the starting point is when children pour the milk in the bowl to the glass. So the milk volume will be as

same as the condition before it is poured. According to Kang and Lee (1999), “reversibility enables the recognition of problems in various ways”. For instance, the pupils of Elementary School were given an arithmetic problem, that is “ ”, then they were asked to determine the value at the box. So, through the reversibility, the pupils are able to investigate through some
ways, that is: 1. – , Since children would think that the two parts of aritmethical equation was added by , the equaition would be ( ) – ( ) , hence the result found– . 2. , Since children would think that aritmethical equation implied that 43 minus particular number (symbolized with ) equaled to 24. If 43 minus particular number (symbolized with ) equaled to 24,then, 43
minus 24 should be that particular number (symbolized with ). Indicating that atau . Such ideas described the notion of reversibility. Firstly, children involved reversibility with reciprosity, operating the two parts of equation with similar element. At the second manner, they involved reversibility with negation, thinking if 43 minus particular number (symbolized with

Maf‟ulah et al. 1777 ) equaled to 24, then, 43 minus 24 should be that particual number (symbolized with ). According to Piaget and Inhelder (1998) they stated that there are two reversibilities concept, which are negation and reciprocity. Here, negation includes understanding which is a way one could be delayed by other way. In this case, reversibility shows the idea
which is in every operation has invers which is used for canceling the operation. In the example earlier given, subtraction is simply the reversal of addition while multiplication which is canceled by dividing operation. This means that addition negation is subtraction and multiplication is dividing. While the reciprocity concepts are related to the equivalent relation. The

other example of negation and reciprocity in algebra case which is explained by Ardi (2009) are: “In mathematics education, Adi (1978) used the concept of negation and compensation to study the relationship between college students‟ developmental level and their performance on equation solving. She provides the equation to illustrate her interpretation of negation
and compensation. In solving this algebraic equation, negation is involved when one is asked to make the following inferences: „Fourteen minus what equals nine?‟, „Fifteen divided by what equals five?‟, and „Seven minus what equals three?‟. On the other hand, compensation is involved when one multiply both sides of the equation by to obtain .“ Based on these

explanation, the researcher conclude that if the reversibility is being developed optimally, so the children are able to solve the arithmetic problems correctly. To acquire it, the children‟s reversibility need to be practiced through giving problems related to reversibility concept. Krutetskii (1976) explained that one of the mathematical ability related to pupils‟ success in
solving problem is reversibility. Reversibility refers to the ability of establishing two-way reversible relations as opposed to one-way relations which function only in one direction. This view implied that reversibility had two process within: 1. A process that started from the initial state moving into the end point as the goal and 2. A process that started from the end point
moving back into the initial one, however, it was fine to use another path as its way. Furthermore, he also explained on reversibility of the mental process , thinking in a reverse direction from the result or the product to the initial data. For instance, the pupils of Elementary School are asked to answer arithmetic problem “ “, if the pupils involve reversibility in answering

the task, so the pupils will think 1778 Educ. Res. Rev. Table 1. Indicators of error classification of the reversibility concept in solving arithmetic problem by Roberts (1968). Error classification of the reversibility concept in solving arithmetic problem Indicators Wrong operation The problems are solved using the operator other than the one specified in the problem. Children
were considered in conducting a wrong operation when they completed an arithmetical task by changing the operation presented. Given a task 23 + … = 10, they completed the task by changing the addition operation into the subtraction, which changed the task into , with 13 as the result. This error was classified as wrong operation Obvious computation error In this

form of error, the pupil uses the correct algorithm but due to carelessness in recalling number facts, the wrong answer is given. Given a task 3 + . . . = 10, the pupil complete the task with correct algoritm, (. . . = 10 – 3). The result was supposed to be 7, however, the pupil miscalculated the equation into 10 minus 3, which result in 6. This errors was classified as obvious
computation error Defective algorithm The pupil uses the wrong algorithm in the problem-solving process. Given a task: , the pupil completed the task by subtracting 4 with 3, which result was 1. This was absolutely false due to the wrong algoritm Random response These are errors in which no general pattern is detected. Students‟ errors were not clearly detected “if 29
plus a particular number was 46, then, 46 minus 29 should be that particular number. This was due to the fact that the result of 29 plus the particular number was 46”. Thus, to fill the blank they need to apply this “ ”, and the result is . After getting the result, the next mentality activity done by them is to return to the result to the previous data. In this case, the previous
data is its problem (that is ). Then it can be acquired . So it is right that the problem-solving is 17. The classification of the errors which is done by the pupils for arithmetic solving which is related to the reversibility concept The reversibility of pupils could be practiced through giving the task which is related to the reversibility concept. One of material which could be used
for practicing the reversibility is arithmetic. Ramful (2008) stated that, in mathematics, the reversibility is related to the operation of arithmetic, decimal, ratio, algebra, and other cases. According to Wong (1977), the educators' assumes that reversible thought is related to children's performance at arithmetic equations. Secondly, according to Maf'ulah (2015), he stated

that reversibility is having strengthened the relation with decimal and arithmetic. In this study, the researcher has focused on the arithmetic material. The researcher would like to identify the errors which have been done by the pupils in solving the problem of arithmetic which is related to the reversibility concept. Through this study, hopefully this could be used as
previous study of the other arranging the teaching and learning for developing the reversibility of the pupils. In this study, the errors of pupils in solving of arithmetic case which is related to the reversibility concept which is describe is based on the classifications of the error according to Roberts (1968) as shown in Table 1. RESEARCH METHOD Research design The

research design of the study is qualitative design with descriptive approach. This study met the characteristics of qualitatif research, as Bpgdan and Biklen (1998) stated which are: 1. It was naturalistic because the data sources was real with researchers as the primary instrument 2. The data was descriptive due to its qualitative nature, in the form of essay. In this case,
the data was derived from the result of subjects‟ works 3. It was inductive, which had no intention to test a hypothesis, but merely describing a phenomena. Research subject This study involved 96 pupils of the fifth graders in jombang with 55 males and 41 females as the research subject. Elementary students were selected with consideration that reversibility began to
Maf‟ulah et al. 1779 Figure 1. Arithmetic task. evolve in the age-range between 7 to 11 years old, indicating elementary graders. Besides, the fifith graders were chosen due to the fact that they had already learned arithmetic. However, the researchers took one sample in each category of errors for data analysis and research findings. Research instrument The objective
of the study is to identify the errors of arithmetic which is related to the reversibility concept. For reaching up the objective of the study, the researcher made arithmetic task which is related to reversibility concept as this instrument has been validated by expert validator. There are 9 items of arithmetic task as shown in Figure 1. Data collected procedure The researcher
gave instrument of arithmetic task which is related to reversibility concept to the pupils. Then the pupils completed arithmetic task individually. Data analysis Students‟ works were analysed by counting the students with errors for each number of mathematics task given. Then, they were classified into groups based on their errors. The researchers dercribed the kinds of

students‟ errors for each group based on Roberts‟ error classification (1968) including wrong operation, obvious computation error, defective algorithm and dan random response. The researchers selected one subject with errors in each group. Analysis was conducted within some procedures which are: 1. Data reduction that aims at assert, select, focus, abstract, and
transform all raw data into meaningful ones. 2. Data presentation that included classifying and identifying data, which transcripted the organized and categorized data that enabled one to make the conclusion; and (3) conclusion making. RESULTS The item number 1 is not relating item to the reversibility concept. As what Wong (1977) stated that, “the form of ” was not
included in Piaget's abstract concept of reversible thought even though it constitutes on form of arithmetic equations”. The item 1 is only to check the subject‟s understanding concerning to sum operation. Thus, for number 1 is not paid more attention in error analyzing. Based on pupils‟ answers, the data was gotten as sshown in Table 2. Based on Table 2, information
concerning the types of errors which were committed by the pupils in solving arithmetic problem related to the reversibility concept is gotten and they are presented below: Wrong operation error Data of the pupils who committed an error due to this type of wrong operation in completing arithmetic problem related to reversibility concept is presented in Table 3. Based

on Table 3, there are 3 items where the pupils have committed error due to the type of wrong operation, those are number 4, 7, and 9. For number 4, all pupils answered by changing “ ” to “ ”. Due to the problem number 7, all pupils 1780 Educ. Res. Rev. Table 2. Summary of the number of pupils who committed errors in solving arithmetic problem related to the
reversibility concept. Number Arithmetic problem The number of pupils who commited error for each type of error The number of pupils who committed error Wrong operation Obvious computation error Defective algorithm Random response 1 - - - - - 2 0 3 3 16 25 3 0 5 15 16 36 4 7 2 56 18 84 5 0 2 12 22 36 6 0 3 11 12 26 7 3 39 2 24 68 8 0 1 9 16 26 9 2 2 12 17 33

Table 3. Data which present the number of pupils who completed wrong operation error. Number Arithmetic problems The number of pupils who committed wrong operation error Quantity Percentage (%) 1 - - 2 0 0 3 0 0 4 7 6.72 5 0 0 6 0 0 7 3 2.88 8 0 0 9 2 1.92 - Total 12 - answered 375 by changing “ ” became “ ”. In solving the problem, pupils change the operation
given on the task. It means that the pupils commit wrong operationin solving arithmetic problem related to the reversibility concept. Figure 2 presents one of the examples of pupil‟s error. Figure 2 shows the example of error at the type of wrong operation which was committed by the initial subject AI. The problem was , however AI changed the sum operation on which
became minus operation . Thus, the answer which was gotten was wrong. Obvious computation error Data of the pupils who committed an error due to the type of obvious computation error in completing arithmetic problem related to reversibility concept is presented in Table 4. The information presented in Table 4 shows that for each item there are some pupils who

are definitely committed to such error. But the obvious computation error was committed mostly by the pupils when they solved arithmetic problem number 7, more than 39 (or 37.44%) pupils committed the obvious computation error. Figure 3 shows the different types of error. The answer presented in Figure 3 should be 39. However, subject LA answered 239 because
he committed an error in accounting. Defective algorithm error Data of the pupils who commit an error at this type of defective algorithm in completing arithmetic problem related to reversibility concept is presented in Table 5. The information presented in Table 5 shows that for each item there were some pupils who definitely committed the type of error. Maf‟ulah et al.
1781 Figure 2. The example of pupil‟s error due to the type of wrong operation. Table 4. Data which present the number of pupils who completed obvious computation error. Number Arithmetic problems The number of pupils who committed“obvious computation error” Quantity Percentage (%) 1 - - 2 3 2.88 3 5 4.8 4 2 1.92 5 2 1.92 6 3 2.88 7 39 37.44 8 1 0.96 9 2 1.92 -
Total 57 - Figure 3. The example of pupils‟ error in obvious computation error type. Table 5. Data which presentthe number of pupils who commit an error due to the defective algorithm type. Number Arithmetic problems The number of pupils who committed“defective algorithm” error Quantity Percentage (%) 1 - - 2 3 2.88 3 15 14.4 4 56 53.76 5 12 11.52 6 11 10.52 7 2

1.92 8 9 8.64 9 12 11.52 - Total 120 - The initial subject AI changed sum operation became minus operation 1782 Educ. Res. Rev. Figure 4. The example of pupil commited on error due to the defective algorithm type Table 6. Data which presents the number of pupils who commitan error due to random response type. Number Arithmetic problem The number of pupils
who commit ”randomresponse” error Quantity Percentage (%) 1 - - 2 16 15.36 3 16 15.36 4 18 17.28 5 22 21.12 6 12 11.52 7 24 23.04 8 16 15.36 9 17 16.32 - Total 141 - 1. For solving the problem number 2, there are 2.88% pupils who used method. 2. For solving the problem number 3, there are 14.4% pupils who used method. 3. For solving the problemnumber 4,

there are 10.52% pupils who used method, and there are 43.24% pupils solving the problem who used method. 4. For solving the problem number 5, there are 11.52% pupils who used method. 5. For solving the problem number 6, there are 10.52% pupils who used method 6. For solving the problem number 8, there are 8.64% pupils who used method. 7. For solving the
problem number 9, there are 11.52% pupils who used method. The information earlier mentioned explains that there were still many pupils who committed an error when applying method or strategy in solving arithmetic problem. It means that there were many pupils who committed defective algorithmin solving arithmetic problem related to the reversibility concept

thus consist an error. Figure 4 shows an example of this type of error. Random response error Data of the pupils who committed an error at this type of random response in completing arithmetic problem related to reversibility concept is presented in Table 6. Data on the Table 6 shows that for each item there were some pupils definitely committed to the type of random
response error. Figure 5 shows the example of this type of error. The answer of the problem on Figure 5 should be 287. However, the initial subject ALA answered 136. ALA‟s anwer was wrong. Moreover, the solving process was unclear. Thus, the error which was completed by ALA was not detected clearly. So, the solving problem of Figure 5 was categorized into random
response. DISCUSSION The objective of this research is to identify the Elementary Schoolpupils‟ error in solving arithmetic problem which is related to the reversibility concept. The research result goes with Roberts (1986) finding which mentioned, the type of error, namely wrong operation, obvious computation error, defective algorithm, and random response. The error

due to this type of random response Maf‟ulah et al. 1783 Figure 5. The example of pupils‟ error due to the type of random response. occured when the pupils did not understand what they should complete in solving the item thus, they carried out an unclear completion. This means that the students did not understand arithmetic concept which is related to the
reversibility. According to Krutetskii (1976), “reversibility of the mental process, is the thinking in a reverse direction from the result or the product to the initial data”. If it is related to the solving process of arithmetic problem which is concerned with the reversibility concept, then better for the pupils check their work which they completed back to the first data. With this,

in solving arithmetic problem which is given by the researcher, most of the pupils did not check their work according to the first data, thus they did not understand that their obtained work was wrong. The number of errors which was completed by the pupils also shows pupils who lack understanding to arithmetic due to the fact that they did not used the reversibility
properly. Due to the fact that the reversibility has a role in understanding the mathematical material related to the inverse, while the arithmetic is part of the mathematical material related to invers. According to the study of Haciomeroglu and Presmeg (2009), the reversibility of the pupils is very important in under- standing the material relating to the inverse

mathematical, and Fuson (1992) who said that reversibility is needed to deal with addition and subtraction problems. In addition, the research finding by Wong (1977) explained that when he gave reversibility assignment which contain 20 arithmetic equation, the result indicated significant correlation between reversibility and Arithmetic Performance which was found on
female subject. If related to the meaning of the equal sign "=" for pupils, Mc. Neil et al. (2006) said, ”equal signs were often presented in standard operations-equals-answer contexts (for example, 3 + 4 = 7) and were rarely presented in nonstandard operations on both sides contexts (for example, 3 + 4 = 5 + 2)”. The equal sign "=" is often given meaning by the pupils

as the context of the answer. And rarely interpreted as connecting both sides contexts of the equal sign "=", (that is, the right side is the same as the left side). If reversibility pupils are involved in meaning the equal sign "=", then the pupil should think if x = y then y = x, nor vice versa. Which imply that the equal sign means "both side are the same or equal right side to
the left side". Arithmetic are basic materials for studying algebra and the other materials. According to what was explained by Greenes (2004), algebra is sometimes referred to as generalized arithmetic because it formalizes arithmetic relationships. Its power lies in the ways it allows us to represent relationships among quantities, to describe properties of operations

(such as commutative and distributive), and to describe patterns. Algebra provides rules for manipulating symbols, such as simplifying an expression and then solving for an unknown. Therefore, by detecting the mistakes of the pupils in solving arithmetic problems, is expected to minimize the error. CONCLUSION The research conclusions are: 1. There were many pupils
who committed errors in solving the second problem, as many as 23% pupils with the following detail: there are 3 pupils who committed error due to the type of obvious computation error, 3 pupils committed due to the type of defective algorithm error, and 16 committed error due to the type of random response. 2. There were many pupils committed errors in solving

the third problem, as many as 36 pupils with the following detail: 5 pupils committed error due to the type of obvious computation error, 15 pupils committed error due to the type of defective algorithm and 16 pupils committed error due to the type of random response. 3. There were many pupils committed errors in solving the fourth problem, as many as 84 pupils with
the following detail: 7 pupils committed error due to the type 1784 Educ. Res. Rev. of wrong operation, 2 pupils committed error due to the type of obvious computation error, 56 pupils committed error due to the type of defective algorithm and 18 pupils committed error due to the type of random response. 4. There were many pupils who committed errors in solving the
second problem, as many as 36 pupils with the following detail: 2 pupils committed errordue tothe type of obvious computation error, 12 pupils committed error due to the type of defective algorithm and as many as 22 pupils committed error due to the type of random response. 5. There were many pupils who committed errors in solving the second problem, as many as
26 pupils with the following detail: 3 pupils committed error due to the type of obvious computation error, as many as 11 pupils committed error due to the type of defective algorithm and 12 pupils committed error due to the type of random response. 6. There were many pupils who committed errors in solving the second problem, as many as 68 pupils with the following
detail: 3 pupils committed error due to the type of wrong operation, as many as 39 pupils committed error due to the type of obvious computation error, 2 committed error due to the type of defective algorithm and 24 pupils committed error due to the type of random response. 7. There were many pupils who committed errors in solving the second problem, as many as

26 pupils with the following detail: 1 pupil committed error due to the type of obvious computation error, 9 pupils committed error due to the type of defective algorithm and 16 pupils committed error due to the type of random response. 8. There were many pupils who committed errors in solving the second problem, as many as 33 pupils with the following detail: 2
pupils committed error due to the type of wrong operation, 2 pupils committed error due to the type of obvious computation error, 12 pupils committed error due to the type of defective algorithm and 17 pupils committed error due to the type of random response. The explanations earlier given put up the fact that there are still many Elementary School pupils who

experience such difficulties in solving arithmmetic problem which are related to their reversibility. The researcher expects that this reseach result can inspire the teachers especially who teach at Elementary School grade in order to pay attention more to their pupils‟ reversibility earlier, and draft up the solution to minimize the errors which are probably committed by the
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