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Analysis of the Work of Foreign Researchers on the Prevention of Typical
Errors made by Students

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. This article
investigates how foreign researchers, including Schleppenbach and others, examine
student errors in classroom settings. A key comparison is made between Chinese and
American teachers, revealing different approaches: American teachers often hide or avoid
discussing student mistakes, while Chinese teachers encourage students to reflect on their
errors conceptually. This reflective process is essential for students to develop a deeper
understanding of the material. Ball emphasizes that teachers should use mistakes as a
learning tool, delving beyond simple "right or wrong" analyses. Newman's error analysis
also plays a crucial role, highlighting stages where students encounter difficulties —
reading, comprehension, transformation, and processing. The study also emphasizes
spatial intelligence, including skills like spatial perception, mental rotation, and
visualization, to assess how students solve geometric problems. Understanding the types
of errors, such as procedural or encoding mistakes, is essential for improving teaching
methods. Furthermore, researchers like Jacobs and Ambrose suggest that teachers can
guide students to think critically about their mistakes, allowing them to correct
misconceptions.

Keywords: Typical mistakes, error-prone tasks, error correction, students' thinking,
student errors, conceptual learning, spatial intelligence, Teaching strategies.
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Introduction

Schleppenbach and others [1] 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 [2]. 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 [3].

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,
transformation, processing and coding [4]. 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 [5]. 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) [6].

IIpobaemvr unxcenepHoul epaguxu u Problems of engineering and
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Methodology

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 [7].
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 [8]. 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 [9]. 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 [10].

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 [11]. Some may
approach the interaction with the student around the wrong answer in order to
help the student correct the mistake [12]. 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 and reconsider his/her work [13].

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
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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 [14]; 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 [15]." 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 [16].

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
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generation is not necessarily bad, and that it should be avoided at all costs. In
reality, error generation seems to promote learning [17].

Conclusion

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 (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 [18].

Recognizing and analyzing student mistakes can enhance teaching strategies.
Creating a positive learning environment where mistakes are viewed as learning
opportunities, as suggested by Berger and Brodie, improves student engagement
and understanding. Mistakes offer insights into student thinking and help teachers
adjust their approaches for better learning outcomes.
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A.A. AmmmpOaes

Husamu amoindazor Tawicerm memaekemmik nedazozukarvlk yHueepcumemi,
Tawrxenm, O30excman

IlleTeaaik 3epTTeyniiaepAiH CTyAeHTTepaiH XiOepreH KaTeaikTepiH
0oaabIpMay >KOHiIHAeTi )XYMbBICTapbIH Taajaay

AngaTtna: Makasaga oKy OapbIChlHAa KaTeaikTepaiH maiiga 00Aybsl MeH ceOenTepi
Typaabl TeOpUAABIK d4eOueTTep KapacThlpblaaabl >KoHe KaTeaAikTepaiH Typaepi
aHbIKTaAaabl. ABTOP CTYAEHTTepAiH TeOMETPUAABIK ecelTepAl MeHrepy KesiHgeri
>KiOepeTiH TUIITIK KaTeAiKTepiHe apHaAfaH 3epTTeyAepAi Taaganabl. Makadada coHAa-aK
Olaenmenbax >keHe OacKaJapbl CHAKTHI IeTeAAiK 3epTTeyllilepAiH OKyIIblAapAblH
CBHIHBIIITAFbl KaTeAIKTepiH Kaaall 3epTTeNTiHi TaadaHaabl. Herisri caabICTBIpy KBITallABIK
JKoHe aMepUKaHABIK MyFadiMaep apacblHAa >KYPTisiain, apTypai Taciadep aHbIKTaAaAbl:
aMepHMKaAblK, MyfFadimMaep KeDiHece CTyAeHTTepAiH KaTeAiKTepiH >KachIPBII, OJAapAbl
TaAKbllayJaH ayaAak 004aAbl, aa KbITallABIK MYFaldiMaep CTyAeHTTepAi KaTeAiKTepiH
YVFBIMABIK TYPFBIAAH OJilayFa BIHTaAaHABIpaAbl. bya pedaekcusri mporecc cTyseHTTepre
MaTepuaaAbl TepeHipeK TYCiHy YIIiH eTe MaHbI3Abl. baaa myraaimaep xarteaikrepai Tek
"AypBICc HeMece KaTe" gereH TaljayAaH ThIC OKY KypaAbl peTiHAe IlaligadaHybl Kepek Aell
Oaca aritagpl. HproMaHHBIH KaTeaikTepai Taa4aysl 4a MaHbI3AbI PO aTKapaabl, OMITKeHi 04
CTyAeHTTepAiH OKy IpolleciHAe KMBIHABIKTapfa Tan 0o0/AaTbiH Ke3eHAepiH (OKy, TYCiHy,
TYpA€HAIpy >KoHe ©OHJAey) aram KopceTedi. 3epTTey COHBIMEH KaTap KeHiCTIKTiK
MHTeAAeKTKe, OHBIH illliHAe KeHiCTiKTiK KaObla4ay, OJillla allHaAABIPY >KoHe BU3yaAu3aris
CUAKTBI AaFgblaapFa Hasap aygapaabl, CTYACHTTePAiH TeOMeTPUAABIK ecenTepai Kaaan
IIeneTiHiH Oaradayra MYMKiHAiK Oepegi. Ilporeaypaabix Hemece Kogray KaTeaikrepi
CUAKTHI KaTeAiKTepaiH TypAepiH TYCiHy OKBITY 9JIiCTepiH >KaKCapTy YIIiH MaHBI3ABL
ConpiMeH kartap, AxeitkoOc >xoHe AMOpOy3 CUSAKTBI 3epTTeyllidep MyfFadimaep
CTyAEHTTepre KaTeAiKTepiH ChbIH TYPFBICHIHAH Olidayfa KOMEKTeCy KepeK Jell YCBhIHAABI,
Oy 0aapAbIH KaTe TYCIHIKTepiH Ty3eTyre MyMKiHAiK Oepeai.
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Tyitin cesaep: TuNTIK Kareaikrep, Kareaikke OelliM TarcblpMadap, KaTeAikrepAai
TY3€eTy, CTYAEHTTePAIH OliAaybl, CTYA€HTTePAIH KaTeAiKTrepi, YFbIMABIK OKBITY, K€HICTIKTIK
VHTeAAEKT, OKBITY CTpaTerusAapsl.

A.A. AmmmpOaes

Tawxenmckuil zocydapcmeeritoiii nedazozuveckuil ynueepcumem umernu Husamu,
Tawrxenm, Y3bexucman

Anaan3 paboT 3apyOe>XHBIX CCAed0BaTeAel IO IpeAOTBpalleHNIO
TUIIMYHBIX OIMINOOK, COBepIIaeMbIX CTyAeHTaMM

Annorauns: B crarbe nmpomusseseH 0030p TeOPeTUYECKON AUTEpaTyphl IO BOIPOCY
BO3HMKHOBEHMSI M IIPUYMH OIMOOK B OOy4eHMM, olpeleseHbl Pa3HOBUAHOCTY OIIMMOOK.
ABTOpOM ©pOaHaAM3MPOBAHBl MCCAeAOBaHMSA O TUIMYHBIX OINMOKAX, JOITycKaeMble
CTyAeHTaMM IIPU OCBOEHMM TeOMeTpMYecKMX 3ajad. B cratbe Takke m3ydaercs, Kak
3apyOe>kHble nccaesoBaTean, BKaiodas [llaenmenbaxa n Apyrux, paccMaTpyBaiOT OIIMOKI
CTYAEHTOB B y4eOHbIX ITporeccax. OCHOBHOe cpaBHeHUe IIPOBOAUTCA MeXKAY KUTalCKIMU
U aMepMKaHCKUMU IIperiogaBaTeAsMM, BBIABASAS pa3AUdHbIe ITOAXOABL aMepuKaHCKUe
IIperiojaBareAy 4acTo n3deraioT oOCy>KAeH!sI OIMOOK CTyAeHTOB MAM CKPBIBAIOT UX, B TO
BpeMsl KaK KHUTaliCKue IIperiojaBareay IOOY>KAalOT CTYAeHTOB pa3MBIIIAATL O CBOUX
ommOKax KOHIIeIITyaAbHO. DTOT pedAeKCUBHBIN IPOIecC ABASETCs KAIOYEBBIM A4S TOTO,
9TOOBI CTyAeHTHI TAyOKe MOHMMaAM Martepuad. baaa rnoagepkusaer, 4To npernogasarean
AOA>KHBI MICIIOAb30BaTh OIMOKY KaK MHCTPYMEHT O00y4YeHIs1, BRIXOAS 3a IIpeAeAbl IIPOCTOM
AVIXOTOMIUM 'TIPaBUABHO MAM HeIlpaBUABHO". AHaamu3 ommbOok Hpiomana Taxke mrpaet
Ba>KHYIO pOAb, BbIA@Ass DTallbl, HA KOTOPBIX CTYA€HTHI CTaAKMUBAIOTCA C TPYAHOCTAMU —
4yTeHue, IIOHMMaHMe, IIpeoOpa3oBaHuMe U oOpaboTka. B mccaegoBanmm Taxke
IIOAYepPKMBAeTCA  3HadyeHye IPOCTPAHCTBEHHOIO  MHTEAAeKTa, BKAIOYas  HaBBIKA
IIPOCTPaHCTBEHHOIO BOCHPUATHUS, MEHTAaAbHOV pOTallMM M BU3YaAM3aluu, AAs OLIEHKN
TOTO, KaK CTYA€HThI pelllaloT reoMeTpudeckne 3ajaun. IlonnManme TUIos ommooK, TaKux
KaK MpolieAypHble AU KOAMPOBOYHbIE, IMeeT BaKHOe 3HauyeHue AAs yAYJIIeHUs
MeTO40B OOydyeHm:a. boaee Toro, mccaesosatean, Takue Kak /pxeiikooc m AmMOpoys,
IpejAaraioT, 4ToObl IIperojaBaTeAy IIOMOTaAM CTyAeHTaM KPUTUYeCKM OCMBICAMBATh
CBOM OIIMOKM, YTO O3BOAsIET UM UCIIPaBAATD 3a0Ay>KACHIS.

KarogeBble caoBa: TunmyHble OIMOKM, 3agadl, IOJABeP>KeHHBIE OIIMOKaM,
KOppeKIus OIIMOOK, MBIILAeHNe CTYAeHTOB, OIIMOKM CTyAeHTOB, KOHIIeNTyaAbHOe
oOyueHue, IPOCTPaHCTBEeHHbIN MHTeAAEKT, CTpaTerny IperojaBaHis.
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