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ABSTRACT

The purpose of this study is to obtain a type ebrerand their reason of'7-grade students in mathematics
problem-solving test about quadrilateral based dsual learning style: auditory learning style, akihesthetic learning
style. The error of this study is based on Newmari®r Analysis that are reading, comprehensiorgansformation,
process skill, and encoding. The subject of thislystwere 9 students that are 3 students for eagimileg style student
group. This classification is based on the reséiliearning style questionnaire and test.The analgkita are done by the
following steps: data reduction stage, data preston stage, verification stage, and conclusione Tésults showed that
(1) visual learning style student mostly makes sfarmation error, (2) auditory learning style studemostly makes
transformation error and process skill, (3) kinestih learning style student don’t have a tendeneythe type of errors.
Generally the reason for error, whereas visual, itany, and kinesthetic, are low prerequisite less@uch as ration,
algebra, and one variable linear system. Theresalaitions for its error such as (1) visual learnistyle student reads the
lesson, (2) auditory learning style student doeatemporary tutorial, and (3) kinesthetic learnistyle student uses a

model.
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INTRODUCTION

Mathematics is one important science in buildingncapts and applications of other sciences.
Mathematics is considered so important that it l&en included in the primary school learning cuttion.
One of the important mathematical characterisscthé deductive process which requires studenttsin& logically and
axiomatically [1]. This makes the science of math#os also influence human cognitive developmerdtidmatics also
has the regularity seen from several rules, axioam&l formulas contained therein. The rules in nraties are

interrelated and form a complete mathematical qoince

Studying mathematics must begin with understandiaghematical concepts. Learning mathematical cdadep
fundamental to understanding mathematics [2]. Cotscef mathematics are often so complex made stsideal difficult.
That matter makes an assumption that mathematidifisult [3]. The difficult assumption can be fod in the fact that
students often make mistakes in solving math probslgt,5]. The number of mistakes can be analyzediaed as a guide

to the evaluation of students' understanding otdbeé.
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Further, analysis of students’ mistake is goindetd to an explanation of the source of the probl8aurces of
mistakes by students should immediately get a cemmptolution. One method of analysis is Newmamn'sr eanalysis
method. There are 5 hierarchies that a person neextdve a mathematical problem description. Tihe fierarchies are
reading, comprehension, transformation, procedk akid encoding [6]. Reading error occurs if thedent is unable to
read the words or symbols contained in the probfgms error can be detected by interview methodn@ehension error
occurs when the student is able to read the proldatnfails to understand what is needed to corteet problem.
Transformation error occurs if the student has sided what is needed in the problem but fails dentify what
mathematical operations are being used to answesdhution of the problem. Process skill error esouhen the student
is able to determine the operation used but théesiiuhas miscalculated or the wrong step is usedoding error occurs

when the student has been able to solve the prablgitine student is unable to restate what thetiqueasks.

The analysis can be used for making a predictioly wWe student makes mistakes in the math problem.
Teachers must understand students' attitude an@kegsin learning math [7,8]. Teachers have to leatite problem.
The teacher is responsible for adapting the legrrituation to the students' interests, backgrowand] maturity.
Therefore, the teacher should design the teachatgnal and techniques according to students’ chariatic [9].

Based on the psychological aspects, the charautergf students in understanding the conceptsafigect matter
are also potentially in the mistakes. One of therabteristics of the student is the student's iegrrstyle.
The learning style has a very significant relatiopsvith the child's attitude toward mathematic8][1earning styles are
a way that people tend to choose to receive infoomdrom the environment and process informati®ach student must
have their own learning style. By looking at th&tiudents' learning styles and teaching accordirtheiv learning styles,

teachers are more likely to improve teaching efffectess and increase student learning outcomes [11]

Learning styles are divided into three types. Thi#see types of learning style are visual, auditcapd
kinesthetic [12]. These three types of learnindestythat are distinguished based on their tendémaynderstand and
capture information more easily using visual, hegrior do it yourself. To make mathematical leagnis good; the
teacher must know how student makes an error basetheir learning style. So it is important to makestudy that
combines analysis error and learning style. Quaigrihl was selected because this topic has pdtemtisake a real daily

problem.To understand this topic,the student adsst have a good knowledge of other mathematjsgo
METHOD

This type of research is a qualitative descriptifis research was conducted in Semarang, Indonesia
The subject of research were 9 students repregeifinstudents.The ninth subject has chosen basdteoresults of
learning style questionnai@nd problem-solving ability test results. The seddcsubject consists of (1) the three visual
learning style students who do a full test but madeh errors, (2) the three auditoria learningesstlidents who do the

full test but made much error, and (3) the threm&ihetic learning style students who do a futl lbes made much error.

Data collection techniques in the research were blpm-solving ability test and interview.
Problem-solving ability test was six problems. Reoirsolving ability test results and data on theuhs of the interviews

further analyzed. Newman’s Error Analysis requaesinterview. The interview will be explaining theots of the trouble
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students do come from the causes of the problerdangtiage or scientific problem [13,14]

Data were analyzed in three phases. They weresthection of resources, (2) the presentation ofidta, and (3)
the verification/withdrawal of the conclusion. Retlan of data does is include the selection prqdissconcentration of
attention on simplification, abstraction, and da#ansformation. This reduction of activity producedlassification based
on the classification of learning styles and thke selection of the subject of the classificatiomiolr made an error
according to Newman's Error Analysis most numeroNsext, the data presented in narrative form andegab
The results of the classification data, specigléesl summary/verify is configuration intact andffier sought the meaning

of research results.
RESULTS AND DISCUSSIONS

Based on the results obtained by the studentsifepstyle questionnaire, students have a diffelearning style

type. The complete results of the comparison cfdttaree learning can be seen in Figure 1.
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Figure 1: The Result of Learning Style

Based on Figure 1, the dominant learning style swaditorial learning style. It complies with the exignce of
research, acquired habits of students who tenéfer to the customs-style child auditoria. One exenis the customs
they are active in talking like a telling their afmn and discussion. To complete the test desoriptif problem-solving
ability and broad material around the quadrilataratessary measures and systematic order. Frorasls, it was found
the fact that there is no subject that does thenragior in the step of reading. The main error mégestarted on step
comprehension. That error varies for each typeubjext of their learning style. Based on data asig)ythe error of the

visual learning style students can be presentd&clite 1.

Table 1: The Tendency of the Visual Learning Styl&tudents Error

Error Accumulation
SopE Reading | Comprehension | Transformation Pg)lgltlass Encoding TzneEng
G12 0 0 4 1 0 Transformation
G17 0 0 4 2 0 Transformation
G05 0 1 5 0 0 Transformation

Furthermore, based on data analysis, the errdrechitiditory learning style students can be predentble 2

Impact Factor(JCC): 3.8624 - This article can be dowalted fromwww.impactjournals.us




| 160 Yusuf Adhitja

Table 2: The Tendency of the Auditory Learning Sty¢ Students Error

Subject : : Elial Accumula_tion : : Tendency
Reading | Comprehension | Transformation | Proces Skill | Encoding
G23 0 0 1 3 2 Transformation
G11 0 0 3 3 0 Transformation _
and Process skill
G20 0 0 5 1 0 Transformation

Furthermore, based on data analysis, the errdredtinesthetic learning style students can be ptedan Table

Table 3: The Tendency of the Kinesthetic Learning §le Students Error

Subject : - EI0] Accumuli_ition - : Tendency
Reading | Comprehension | Transformation | Process Skill | Encoding

Transformation,

G24 0 0 2 2 2 Process skill, and
Encoding

G01 0 1 4 0 0 Transformation

G30 0 3 3 0 0 Comprehengion and
Transformation

In general, it can be seen that error for everynieg style is different. The data that is listedTiable 1, Table 2,

and Table 3 can be summarized as presented in Fdigow.

Table 4: The Tendency of Error Every Learning StyleTypes

Type of Learning Styles Tendency

Visual Transformation

Auditory Transformation and Process skill

Kinesthetic Comprehension, Transformation, Prosk#ls and Encoding

The data have been obtained further discussed pthdehat the cause and solution to what can bengive

Here is the discussion for this type of error,¢hase, and the solution for each type of typearfiag style.
Visual Learning Style Students

Based on Figure 1, there were 6 students which veetgpe of visual learning style students. In shedy, there
were 3 students representing the student of 6 tgpesual style. The third students were G12, Gdrid G05. Based on
Table 1 it can be seen that the visual learninkp stiudents very rarely do major errors in the cahpnsion step. It was
only a major mistake by GO05 incomprehension in stember 4. Question 4 is a problem that demandsod §nguistic
understanding. Due to perceive difficult, then G@&s not able to continue working on this problerhe Tess error in
comprehension step was caused mostly by visualifegastyle student worksheet written orderly anstesatically from
what is known and what is asked until the finalfesThis proves that they are able to understaedptroblem in question
fine. Some students even use images as illustsatieserved to clarify their intentions. Studentséng style has clean,

orderly, and using visual illustration [12].

Based on the results of data analysis, visual $ypéents tended to do the main error in the steépangformation.
Transformation error undertook by the G12 and Gduhél in problem 1, 2, 3, and 6. While the GO5'smsrifound in

problem 1, 2, 3, 5, and 6. Basically, they wouldrahsformation errors subject less able to useitfie strategy after he
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understood the problem. These errors include thewimg: (a) students do not use the informatioraashole, (b) using
instance, and (c) only memorized the formula but'tdonderstand its use is the cause of this egdess understand

material comparison and the concept of the relatigmbetween area and circumference planes.

The findings obtained in this study other facts aevisual learning style students there are thidl error process
skill. The process skill error is done by G12 immher 4 while G17 do it at number 4 and 5. They &aatkficiency in
understanding the concept of algebraic calculatiorscomparisons. While it does look there are n&ijers in encoding
steps. This was also due to the nature of the Mgpa students clean and systematic so that éwargh the results of the

work are wrong, it was complete.

Suggestions and solutions to minimize these erpans originate the teacher or the students themselve
The suggested activities to teachers to enhanderstwnderstanding of the concept and materialsgo minimize their
errors are (1) using symbols in giving conceptshsag point or pictures, (2) using the copy of thared keyword to the
students which further defines the students witlown language, (3) using figures and tables asdium of learning, and
(4) using any images/writings/objects in the clasar as a learning resource. Meanwhile, studentactivities to
minimize their culpability i.e. (1) reading more) (B2writing the material using its own languaged g8) marking an

important matter with a pencil/pen of different @al.
Auditory Learning Style Students

Based on Figure 1 data obtained that there westutients which were a type of auditory learnintesstudents.
In the study, there were 3 students representingfdl6 auditory learning style students. The trstddents were G23,
G11, and G20. Based on Table 2 it can be seerthtbauditory learning style students did nothingnwg on the main
steps of comprehension. This is due to the audigagning style students are actually able to wtdad the problem in
question but prefer explanations orally. Judgimgrf the results of his work, students often writditory type briefly but
when confirmed in an interview can actually be akpdd properly. Auditory learning styles studentsl lproblems

relating to visual things such as writing but vgood in talking [12].

Based on the results of data analysis, auditorynieg styles students tended to make a main emor i
transformation and process skills steps. Subje@ téAded to make process skill error, subject Gaevikely to make
transformation error, the subject G11 tended tdbdth. The errors have done G23 looks at the numBe#rs and 5.
The error was indicated by calculation processremalgebra and linear equation. The reason fois érror was the
students have less material prerequisites. The @eeat committed by the G20 is looked at number®,13, and 6.
The G20's error was indicated from the subject jusiorized the formula but don't understand itssgs¢hat strategies
used only contextual in nature. For example thestije of asking then the G20 only used areas famalone without
utilizing any other information. The reason foristlerror is less understand material comparisonthad:oncept of the
relationship between area and circumference plareslast subject i.e. self-made G11 error in athbers with details of
the numbers 1, 3, and 6 is the transformation emtule the 2, 4, and 5 are the error process dkilvas the same case

with the two other subjects; G11 also has weakisassine material prerequisites.
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The findings obtained in this study other facts aeditory learning style students have somethieqy to do in
step encoding. Subject G23 made encoding erroraiimber 1 and 2. This is due to incorrect G23 iredeining the

appropriate unit. The subject considers that theisient.

Suggestions and solutions to minimize these erpans originate the teacher or the students thenselve
The suggested activities to teachers to enhanaemtwnderstanding of the concept and the matedathat it can
minimize errors are (1) vary your vocal when giviexplanations such as intonation, volume, and wlo€2) using of
repetition-repetition of concepts that are alregolen, (3) forming a group of peer tutors, and i@grspersing learning
with music. Meanwhile, students can do activite$rinimize errors are discussing with friends whe more savvier and

listen to video learning.
Kinesthetics Learning Style Students

Based on Figure 1, there are 5 students with asttieéic learning style. In the study, there werst®lents
representing 5 kinesthetic learning style studertte third students were G24, G01, and G30. BaseBable 3, it can be
seen that kinesthetic learning style students wntbe do major mistakes in all the steps except feading.
It was indicated that kinesthetic learning styleudsints had various level of understanding the rnadter
The stylish kinesthetic learning style studentstgtam which cannot be exercised at all (compralear) until the small

error that is carelessness in the final answero@ing).

The subject of the G24 tended to make transformatioor, process skills error, and encoding ei@fy] tended
to do transformation error and G30 tended to do prehension error and transformation error. Whewas more
analyzed, the third subject was equally made toansdtion error in all the numbers. This transfolioraterror is caused
using the wrong strategy. Judging from the resaiitdhe work, kinesthetic learning style studenteoftry to resolve the
matter by using his strategy of its own. Althougleit strategy of "try and error” is often wrongdoncept kinesthetic
learning style students do everything (try newdhkjnas well as learning through manipulation aratiices. The cause of
this error is less understand material comparisoth #he concept of the relationship between broad mund the
qguadrilateral so after understanding what is resbrthe subject does not know how to solve themnthis study also
obtained the findings of fact that are similar tihey types of learning style students kinesthetwehconstraints in

materials of algebra. This causes error processitig

Suggestions and solutions to minimize these erpans originate the teacher or the students thenselve
The suggested activities to teachers to enhanaemtwnderstanding of the concept and the matedathat it can
minimize mistakes are (1) always using visual adprops or media that can be seen, touched, amipmated the
students as they learn to stimulate curiosity, d&ting used to standing/sitting next to studentgyiiiding students
individually, (3) making the rules of the game battthe students could be doing a lot of motioth&classroom, and (4)
using the drama/simulation concept concretely. Mddle, students in activities to minimize his migta include learning
by making use model and practice find the stratagypletion problem itself without having to memerithe formula of

raw.
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CONCLUSIONS

The research results obtained summary, (1) visudests tend to make transformation error, 2) angistudents
tend to make transformation error and process skitir, and (3) kinesthetic students is not tengemcone type of error.
Generally, the reason, whereas visual, auditory kindsthetic, is less understood the material ppgsites such as
comparison, algebra, linear equations and one blaridhe solution that can be done is 1)visualriggy style students
read the materials more, 2) auditory learning sgflelents learn with tutorial friends, and 3) kthesic learning style

students use model. In addition, teachers shoatiirabke a learning using vision, hearing, and ghysictivity.
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