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Abstract 

The article reviews the theoretical literature on the issue of the 

occurrence and causes of errors in learning, identifies the types of 

errors. The author analyzes studies on typical errors made by 

students when mastering geometric problems. 
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Schleppenbach and others
*
 investigated the use of errors in classroom discussion by comparing the 

lessons of Chinese and American teachers. They report that while American teachers tended to avoid 

and hide student mistakes, Chinese teachers tended to force students to think about the original 

question in conceptual ways. Indeed, repeating the procedure until students realize their mistakes is a 

well-known, typical strategy that US teachers have used when dealing with their students' mistakes in 

the classroom.
†
 Ball emphasizes that teachers should go beyond the superficial ―right or wrong" 

analysis of tasks. Rather, teachers should use student mistakes as a window into student understanding, 

aiming to help students understand the conceptual basis of their mistakes.
‡
 

Students' mistakes in solving geometric problems are described using Newman's error analysis. The 

Newman procedure is a sequential step in understanding and analyzing when solving a problem. 

Students face various obstacles when answering tasks, namely, problems of reading, understanding, 

 

 

 
*Meg Schleppenbach and others, ‗Teachers‘ responses to student mistakes in Chinese and U.S. mathematics classrooms‘ (2007) 108(2) The Elementary 

School Journal131–147 
†Rossella Santagata, ‗Practices and beliefs in mistake-handling activities: A video study of Italian and US mathematics lesson‘ (2005) 21(5)Teaching and 

Teacher Education491–508 
‡Deborah Loewenberg Ball, ‗Prospective elementary and secondary teachers‘ understanding of division‘ (1990) 21 Journal forResearch in Mathematics 

Education132–144. 
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transformation, processing and coding.
§
 The identification of students' mistakes is required as a 

guideline when choosing suitable learning models and information technology tools, based on the 

spatial intelligence of students on geometric material. Students are not aware of the mistakes made. In 

addition, students do not know where the error occurred, so they cannot conduct a reflection to correct 

the mistakes made. Therefore, it is necessary to conduct a study to describe the mistakes of students in 

solving geometric problems from students' spatial intelligence perspective.
**

In this vein, spatial 

intelligence is measured using indicators, including the ability to determine the vertical and horizontal 

direction of an object (spatial perception), the ability to see the movement or displacement of part of 

the configuration (visualization), the ability to determine the results of two- and three-dimensional 

rotation (mental rotation), to associate the configuration of an object with another object (spatial 

relation) and the ability to guess the image of an object at a certain angle (spatial orientation).
††

 

Research shows that one of the most common types of errors is the so-called "perception errors", 

which arise due to the fact that students do not have the ability to interpret questions and apply 

question processing strategies. With this error, the error most often occurs when choosing information, 

and it is difficult for students to distinguish between relevant and irrelevant information within the 

task.
‡‡

 Another fairly common type of error is the "transformation error", which occurs when the 

student understands the essence of the problem, but cannot determine the sequence of operations 

necessary to solve the problem.
§§

 There are also procedural errors that occur when a student can 

determine the sequence of operations necessary to solve a problem, but makes a mistake when 

applying the procedure.
***

 And finally, an encoding error is the last type of error that needs to be 

identified. This error manifests itself in the last stage of solving a geometric problem, in which 

students incorrectly complete the final answer. For example, when students have to determine the 

surface area of a prism, with a known base length and height of the prism, they incorrectly indicate the 

final answer, making mistakes when calculating the final result.
†††

 

In cases where a student made a mistake or came to the wrong answer, teachers' understanding of the 

basics of mistakes is necessary for the purposes of learning, which is related to the current 

understanding of students.
‡‡‡

 Some may approach the interaction with the student around the wrong 

answer in order to help the student correct the mistake.
§§§

 For example, Jacobs and Ambrose describe a 

set of deliberate actions to support a student's mathematical reasoning. On the contrary, others focused 

on developing students' thinking. As such, Megan Shaughnessy and others in their work discussed 

the skills and abilities of teachers to encourage students to think when a student has the wrong answer. 

In this case, if the student's thinking is sufficiently probed, the student is able to recognize the mistake 

 

 

 
§Allan Leslie White, ‗Active Mathematics in Classrooms: Finding out why children make mistakes and thendoing something to help them‘ (2015) 15(4) 

Square One 15-19 
**N Riastutti, I Pramudya and M Mardiyana, ‗Students‘ Errors in Geometry Viewed from Spatial Intelligence (2017) 895(1)Journal of Physics 

Conference Series<10.1088/1742-6596/895/1/012029> accessed 27 January 2022. 
††Peter Herbert Maier, ‗Spatial Geometry and Spatial Ability-How to Make Solid Geometry Solid?‘ inElmar Cohors-Fresenborg and others (eds) 

Selected Papersfrom The Annual Conference of Didactics of Mathematics(Osnabrueck 1996). 
‡‡ Ariyadi Wijaya and others, ‗Difficulties in solving context-based PISA mathematics tasks: An analysis ofstudents‘ errors‘ (2014) 11(3) The 

Mathematics Educator555-584 
§§ M Clements, ‗Analysis Children‘s Errors on Written Mathematical Tasks EducationalStudies in Mathematics‘ (1980) 11(1) Educational Studies in 

Mathematics1-21. 
***ibid 4. 
†††ibid 4. 
‡‡‡Karin Brodie, ‗Learning about learner errors in professional learning communities‘ (2014) 85(2) Educational Studies in Mathematics 221–239. 
§§§Victoria R.Jacobs and Rebecca C.Ambrose, ‗Making the most of story problems‘ (2008) 15(5) Teaching Children Mathematics 260–266. 
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and reconsider his/her work.
****

 

Another study presents the results of an analysis of typical (common) differentiation errors made by 

electrical engineering students. Possible reasons that led to common mistakes and misconceptions 

among students when solving tasks were identified. The results showed that students often made 

mistakes when solving the main derivative formula. Some of them incorrectly differentiated functions, 

while others could not remember the derivative of the base function. Based on this, it was concluded 

that the errors could have been caused by their previous poor knowledge of the basics of mathematics 

and excessive focus on specific mathematical rules. Thus, this study revealed the causes of errors 

related to the quality of previous education or with their tendency to only memorize mathematical 

formulas;
††††

 at the same time, it is not known what role external factors contribute to students making 

those mistakes, for example, gaps in educational materials or intentional traps in assignments. 

Berger and Brodie argue that typical mistakes empower teachers, because such mistakes give them the 

opportunity to figure them out without blaming students and themselves."
‡‡‡‡

 This approach also 

contributes to the creation of a favorable (positive) learning environment. Maria Tulis in her work 

notes that teachers should be sensitive to students' mistakes and should create a positive climate of 

mistakes, which is determined by the quality of everyday classroom experience in situations of 

mistakes. By "positive climate" she means a learning environment with a positive culture of mistakes, 

in which students are able to recognize their misconceptions and, consequently, initiate learning 

processes. On the contrary, a negative error management culture, which usually excludes 

communication and error correction, occurs when students suspect that their mistakes are evaluated 

negatively, or when students expect mistakes to be explained by a lack of skills.
§§§§

 

Kornell and others conducted a study that directly compared the effect of creating and not having an 

error. They compared a condition in which the answer or goal was simply given to participants without 

intermediate error generation (no error condition) with a condition in which participants were asked to 

guess the answer first before giving the correct answer (error generation condition). The experiment 

was carefully controlled to ensure that the amount of time spent learning the correct answer was the 

same under different conditions. Kornell and his colleagues also excluded from consideration any 

cases when a person did not create an error in the error generation condition. The study revealed that in 

the final test, participants were significantly better at remembering correct answers when they made a 

mistake than when they didn't. Thus, it seems that error generation is not necessarily bad, and that it 

should be avoided at all costs. In reality, error generation seems to promote learning.
*****

 

There is a broad consensus that it is important for teachers to be familiar with their students' ways of 

thinking about mathematical concepts, both right and wrong. The study of possible causes of common 

 

 

 
****Meghan Shaughnessy and others, ‗I think I made a mistake: How do prospective teachers elicit the thinking of a student who has made a mistake?‘ 

(2021) 24 Journal of Mathematics Teacher Education335–359. 
††††ZarithSofiah Binti Othman, Ahmad Khudzairi Bin Khalidand Aishah Binti Mahat, ‗Students‘ Common Mistakes in Basic Differentiation Topics‘ 

(2018) 1974(1) AIP Conference Proceedings <https://doi.org/10.1063/1.5041709> accessed 05 February 2022. 
‡‡‡‡Margot Berger and Karin Brodie, ‗Toward a discursive framework for learner errors in mathematics‘in VimolanMudaly (eds)Proceedings of the 

eighteenth annual meeting of the Southern African Association for research in mathematics, science and technology education. Improving the quality of 

Science, Mathematics and Technology Education through relevant research and a continued multi- and inter-disciplinary approach to teaching 

(University of Kwa-Zulu 2010). 
§§§§MariaTulis, ‗Error management behavior in classrooms: Teachers' responses to student mistakes‘ (2013) 33 Teaching and Teacher Education56-68. 
*****Nate Kornell, Matthew Jensen Hays and Robert A Bjork, ‗Unsuccessful retrieval attempts enhance subsequent learning‘ (2009) 35(4) J Exp 

Psychol Learn Mem Cogn. 989-98. 

https://doi.org/10.1063/1.5041709
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(typical) mistakes and misconceptions of students can contribute to the expansion of knowledge and 

skills of teachers. The presence of typical errors can create an opportunity for the use of surveys and 

personal interviews with students to identify their general tendency of thinking (and) or external causes 

of errors, which, in turn, will play a positive role in improving the knowledge, tools and educational 

approaches of teachers, and possibly also for revising the whole learning system.
†††††

  

REFERENCES 

1. Ozodovich, A. A. (2021). The Use Of Tasks That Create A Tendency To The Problems Of Making 

Typical Mistakes In The Possession Of Graphic Literacy. The American Journal of Social Science 

and Education Innovations, 3(06), 99–103. https://doi.org/10.37547/tajssei/Volume03Issue06-16  

2. Muslimov, Sherzod Nazrullayevich (2019) "THE ROLE OF PERSONALITY-ORIENTED 

EDUCATION IN THE DEVELOPMENT OF PROFESSIONALLY-GRAPHIC COMPETENCE 

OF FUTURE TEACHERS OF TECHNOLOGICAL SCIENCES," Scientific Bulletin of Namangan 

State University: Vol. 1 : Iss. 6, Article 80.  

3. Muslimov Narzulla Alikhanovich, Urazova Marina Batyrovna, Muslimov Sherzod Narzulla ugli. 

(2020). DEVELOPMENT OF DESIGN TECHNOLOGY FOR FUTURE VOCATIONAL 

EDUCATION TEACHERS, MODEL OF TRAINING AND BASIC INDICATORS OF 

DISSERTATION. PalArch’s Journal of Archaeology of Egypt/ Egyptology, 17(7), 10534-10551. 

Retrieved from https://www.archives.palarch.nl/index.php/jae/article/view/4088 

4. Tashimov, N. (2019). Ways of Development of Cognitive and Graphic Activity of 

Students. International Journal of Progressive Sciences and Technologies, 17(1), 212-214. 

5. Shoxboz, D. (2019). THE ESSENCE OF TEACHING ENGINEERING COMPUTER GRAPHICS 

AS A GENERAL TECHNICAL DISCIPLINE. European Journal of Research and Reflection in 

Educational Sciences Vol, 7(12). 

6. Rustam Ravshanovich, J. (2021). Formation of Creative Abilities of Students by Teaching the 

Genre "Landscape" of Fine Arts. Spanish Journal of Society and Sustainability, 1, 1-8. Retrieved 

from http://sjss.indexedresearch.org/index.php/sjss/article/view/1  

7. Аширбаев, А. (2021). ЧИЗМАЧИЛИК ТАЪЛИМИНИНГ УЗВИЙЛИГИНИ ТАЪМИНЛАШ 

ВА УНИ ТАКОМИЛЛАШТИРИШ МАСАЛАЛАРИ. ГРААЛЬ НАУКИ, (6), 434-439. 

https://doi.org/10.36074/grail-of-science.25.06.2021.082 

8. Xalimov М., & Farxodova, Z. (2021). DEVELOPING STUDENTS‘ CREATIVE ABILITIES BY 

MAKING PROBLEM SOLUTION SITUATION IN DRAWING SUBJECT. Збірник наукових 

праць ΛΌГOΣ. https://doi.org/10.36074/logos-30.04.2021.v2.62  

9. Malikov, K. G. (2020). Theory and practice of construction of axonomertic projects. European 

Journal of Research and Reflection in Educational Sciences Vol, 8(9). 

10. Jabbarov, R., & Rasulov, M. (2021). FURTHER FORMATION OF STUDENTS‘ CREATIVE 

ABILITIES BY DRAWING LANDSCAPES IN PAINTING. Збірник наукових праць ΛΌГOΣ. 

https://doi.org/10.36074/logos-30.04.2021.v2.09  

 

 

 
†††††Nava Almogand Bat-Sheva Ilany, ‗Absolute value inequalities: high school students‘solutions and misconceptions‘ (2012) 81 Educ Stud Math 347–

364. 

https://doi.org/10.37547/tajssei/Volume03Issue06-16
http://sjss.indexedresearch.org/index.php/sjss/article/view/1
https://doi.org/10.36074/grail-of-science.25.06.2021.082
https://doi.org/10.36074/logos-30.04.2021.v2.62
https://doi.org/10.36074/logos-30.04.2021.v2.09


CENTRAL ASIAN JOURNAL ARTS AND DESIGN                                                             (ISSN: 2660-6844). 41 

 

E-mail address: editor@centralasianstudies.org  

(ISSN: 2660-6844). Hosting by Central Asian Studies. All rights reserved. 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution License (CC BY).     

To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

11. Валиев Аъзамжон Нематович. (2021). Об Особенностях Перспективы Простых 

Геометрических Фигур И Проблемах В Ее Обучении. CENTRAL ASIAN JOURNAL OF 

THEORETICAL & APPLIED SCIENCES, 2(4), 54-61. Retrieved from 

https://cajotas.centralasianstudies.org/index.php/CAJOTAS/article/view/116  

12. Азим Аширбаев (2021). Типичные ошибки, которые могут изменить размеры чертежей и их 

предупреждающие факторы. Общество и инновации, 2 (3), 7-15. doi: 10.47689/2181-1415-

vol2-iss3-pp7-15  

13. A. N. Valiev. (2021). ABOUT THE FEATURES OF THE PERSPECTIVE OF SIMPLE 

GEOMETRIC SHAPES AND PROBLEMS IN ITS TRAINING. International Engineering 

Journal For Research & Development, 6(2), 7. https://doi.org/10.17605/OSF.IO/5MT2R  

14. Ugli, D. S. D., & Ugli, A. B. I. (2022). MODULAR TECHNOLOGY OF TEACHING 

ENGINEERING COMPUTER GRAPHICS TO FUTURE TEACHERS DRAWING. CURRENT 

RESEARCH JOURNAL OF PHILOLOGICAL SCIENCES (2767-3758), 3(01), 101-107. 

15. Shoxboz Dilshodbek O‗g‗li Dilshodbekov, & Aldiyar Alisher O‗G‗Li Abdulxatov (2022). 

MUHANDISLIK GRAFIKASI FANLARINI O‘QITISHDA ZAMONAVIY GRAFIK 

DASTURLARDAN FOYDALANISH METODIKASI. Scientific progress, 3 (3), 7-14. 

16. P.Adilov, N. Tashimov, S. Seytimbetov (2019). Computer-Test Control of Knowledge of Students 

in Engineering Graphics. International Journal of Progressive Sciences and Technologies 

(IJPSAT). Vol. 17 No. 2 November 2019, pp. 193-195 

17. Ruziev E., Ashirbayev A. Muhandislik grafikasini o‗qitish metodikasi (darslik) –T.: «Fan va 

texnologiya» nashriyoti, 2010 yil (248 bet). 

18. Ashirbayev A., Ergashev T. Common Mistakes and Teir Warning in Teaching Drawing. Yeastern 

European Scientific Jornal. Abgabe № 5-2018. ISSN: 2199-7977 Sopyright: Kommuniikations-und 

Verlagsgesellschaft mbH, Dusseldorf – Germany 378-380 b. 

19. Ashirbayev A., Ergashev T., Tillaeva D. Tupical Mistakes that Occur in the Process of Learning 

to Draft. International Journal of Progressive Sciences and Technologies (IJPSAT). ISSN: 2509-

0119. General Publiic Jicense, Spanish. Vol. 17 No. 1 October 2019, pp. 294-296.  

20. Ashirbayev A. Chizmachilik fanida o‘quvchilar yo‘l qo‘yadigan tipik xatolarning oldini olishda 

ogohlantiruvchi vazifalardan foydalanish. ―Xalq ta‘limi‖ OAK tasarrufidagi ilmiy-metodik jurnal, 

№4–son. 2020 y. (ISSN 2181-7839), 13-16 betlar. 

21. Ashirbayev A. Ziyaeva M., Hamraqulova D. Chizmachilik fanini o‘zlashtirishda bajariladigan 

grafik ishlarni tekshirishda yo‘l qo‘yilayotgan kamchiliklarni bartaraf etish chora-tadbirlari. 

Axborot ta‘lim makonini takomillashtirishda axborot resurslari va texnologiyalari integratsiyasi// 

Respublika miqiyosidagi ilmiy-amaliy anjuman materiallari. –T.: TDPU, 2019 yil, 153-157 betlar.  

22. Ashirbayev A., Ergashev T., Texnikaviy chizmachilik fanini o‘zlashtirishda yo‗l qo‗yilayotgan 

tipik xatolar va ularning oldini olish chora-tadbirlari. Fan, ta‘lim, ishlab chiqarish 

integratsiyalashuvi sharoitida paxta tozalash, to‗qimachilik, yengil sanoat, matbaa ishlab chiqarish 

innovatsion texnologiyalari dolzarb muammolari va ularning yechimi // Respublika ilmiy-amaliy 

anjumani maqolalar to‗plami. –T.: TTESI, 2019 yil. 335-338 betlar.  

23. Ashirbayev A., Karimova G.O‗quvchilar chizma bajarishda yo‗l qo‗yadigan tipik xatolar va 

ularning oldini olish omillari. ―Perspektivы razvitiya dorojno-transportnыx i injenerno-

kommunikatsionnыx infrastruktur‖ // Sbornik materialov mejdunarodnoy nauchno-texnicheskoy 

https://cajotas.centralasianstudies.org/index.php/CAJOTAS/article/view/116
https://doi.org/10.17605/OSF.IO/5MT2R


CENTRAL ASIAN JOURNAL ARTS AND DESIGN                                                             (ISSN: 2660-6844). 42 

 

E-mail address: editor@centralasianstudies.org  

(ISSN: 2660-6844). Hosting by Central Asian Studies. All rights reserved. 

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons Attribution License (CC BY).     

To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

konferensii, TADI. Tashkent, 2017, 17-20 betlar. 

24. Mirzaliev Zafar Eralievich, Khalimov Mohir Karimovich, Malikov Kozim Gofurovich, 

Abdukhonov Botir Husniddinovich. Method of using a new mechanism for the construction of 

axonometric projections. Young scientist, ISSN: 2072-0297 International scientific journal, No.8 

(142) / 2017 part II, -pp. 1-6 Kazan. https://elibrary.ru/item.asp?id=28395835 

25. Kozim, M., Zilola, F., & Sanjarbek, S. (2019). DETERMINATION OF THE PARAMETERS OF 

THE DEFAULT ISOMETRIC VIEW USING METHOD OF RECTANGULAR AUXILIARY 

PROJECTION. European Journal of Research and Reflection in Educational Sciences Vol, 7(12). 

26. Халимов, М. К. Сравнение продуктивности учебной доски и проектора в преподавании 

предметов, входящих в цикл инженерной графики / М. К. Халимов, Р. Р. Жабборов, Б. Х. 

Абдуханов, А. А. Мансуров. — Текст: непосредственный // Молодой ученый. — 2018. — № 

6 (192). — С. 203-205. — URL: https://moluch.ru/archive/192/48066/  

27. Xalimov, M. K., Mirzaliyev, Z. E., & Mashrabbayev, X. N. (2022, January). CHIZMACHILIK 

FANINI O‘QITISH JARAYONIDA O‘QUVCHILAR IJODKORLIK FAOLIYATINI 

RIVOJLANTIRISH METODIKASI (MAKTAB CHIZMACHILIGI MISOLIDA). In International 

journal of conference series on education and social sciences (Online) (Vol. 2, No. 1). 

28. Khalimov Mokhir Karimovich. (2022). ELEMENTS OF STUDENT SPACE IMAGINATION IN 

THE TEACHING OF GRAPHIC SCIENCES AND METHODS OF USING IT. CURRENT 

RESEARCH JOURNAL OF PEDAGOGICS, 3(02), 103–116. https://doi.org/10.37547/pedagogics-

crjp-03-02-19  

29. Maratovich, S. S. (2022). TALABALARNING IJODKORLIK QOBILIYATINI 

KONSTRUKSIYALASH MASALALARI ORQALI RIVOJLANTIRISH. ZAMONAVIY TAʼLIM: 

MUAMMO VA YECHIMLARI, 1, 114-119. 

http://conf.iscience.uz/index.php/mahalliykonf/article/view/195  

30. Zaitov, S. R. (2022). DIDAKTIK O'YINLAR VOSITASIDA TALABALARNING GRAFIK 

TAYYORGARLIGINI OSHIRISH. ZAMONAVIY TAʼLIM: MUAMMO VA YECHIMLARI, 1, 120-

124. https://conf.iscience.uz/index.php/mahalliykonf/article/view/196 

https://elibrary.ru/item.asp?id=28395835
https://moluch.ru/archive/192/48066/
https://doi.org/10.37547/pedagogics-crjp-03-02-19
https://doi.org/10.37547/pedagogics-crjp-03-02-19
http://conf.iscience.uz/index.php/mahalliykonf/article/view/195
https://conf.iscience.uz/index.php/mahalliykonf/article/view/196

