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Abstract-Errors can’t be avoided by learners in learning
mathematics, including in problem solving. Educators should
provide opportunities for learners to reflect and repair their
errors. The wrong answer given by the learner may not
necessarily result from the wrong thinking process. This is
called pseudo thinking. Pseudo thinking in problem solving can
be distinguished into pseudo-wrong and pseudo-true. The focus
in this study is that pseudo-wrong students in solving geometric
problems, that is, when learners answer wrongly but learners
are able to explain reason properly. Pseudo thinking students
make errors in understanding problem and implementing plan.
Errors that occurs are misunderstanding of measure of line
segment, failure to understand that triangles should be formed
are a right triangle, error in applying Pythagorean theorem and
the trigonometric ratios, and unable to apply triangle
congruence to justify congruence of measure of two angles.
Repair errors is done by implementing assimilation and
accommodation process. Both of these processes involve the
student's prior knowledge about concept of triangle, circle,
trigonometry and Pythagorean theorem in solving problems.
Through this improvement, students are able to solve problem
of geometry correctly.
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I. INTRODUCTION

Conceptual and procedural understanding are necessary
for learners in problem solving. Many domains of basic
concepts and procedures must learn correctly to solve
problems [4]. In fact, not all learners are able to understand
and apply concepts to solve problems. Abstract mathematical
concepts is one of causes of error in problem solving. Many
educators assume that the mistakes are negative thing to
avoid in learning mathematics. Whereas, errors is one of main
factor in improving quality of learning, both for students and
educators themselves. Educators who have awareness to
correct learner errors will capable to improve quality of
learning more quickly. Error analysis is one of way to
understand cause of errors and repair it [8].

Errors can’t be avoided by learners in learning
mathematics. Errors relate with learner difficulties in learning
mathematics [5]. Learner difficulties in constructing and
solving mathematical problems are often reflected in learner
errors [6]. This error should not be an obstacle for learners
and even educators in achieving the goals of mathematics
learning. Educators can understand how learners thinking
process through errors [2]. The wrong answer may not
necessarily result from the wrong thinking process, so there
is an opportunity for learners to correct their errors through
given reflection [10]. This is one type of pseudo-thinking
process.

Pseudo-thinking can be considered in the context of
problem solving and concept construction. The pseudo-
thinking process is thinking process that produces "incorrect"
answers in problem solving or concept construction [7].
Pseudo-correct in problem solving occurs when learners
answer correctly but process of thinking learners is incorrect.
Pseudo-wrong in problem solving occurs when learners
answer wrongly but learners are able to explain the reason
properly. Pseudo-true in concept construction occurs when
learners are seen writing concept correctly even though their
understanding of concept is wrong. Pseudo-wrong in concept
construction occurs when learners write the concept wrongly,
whereas their understanding of the concept is correct. The
focus of the problem in this study is that students who
experience pseudo- wrong thinking in solving geometric
problems. Problem solving refers to Polya's problem-solving
step, that is understanding the problem, planning,
implementing the planning, and re-examining [1].

Il. METHOD

This type of research is descriptive qualitative research.
This study aim is to describe errors and repair errors in
students who experienced pseudo-wrong in solving geometry
problems. The problem solving given in this study is related
to the angle. In solving geometry problem students are not
only required to understand and apply the concept of the
angle but also connect with the concept of triangle, circle,
trigonometry and Pythagorean Theorem.
The subject of the study is a student of Mathematics
Education course which has taken the course of Euclid
Geometry. The subjects of the study were selected from 3
different classes of Euclid geometry. From each class
selected 1 student who experienced pseudo-wrong thinking
in solving the geometry problem. Student from the first class
called S1, from second class called S2, and from third class
called S3.

Data collection was obtained through problem solving
geometry test and interview. Tests aims to determine the
errors of students in solving geometry problems. Students are
asked to give the answer unraveled from the given problem.
The given problem is as follows. An architect designed a park
with an entrance defined as point C and a circular park with
center O as shown in the picture below. The architect planned
to connect three points around the park, that is A, B and D
and the park entrance, that is C with the path so that the path
CA and CB are the tangent of the circular park. The architect
also designs a path DOEC as passage passes through the
center of the park such that mADB: mAEB = 3:2,mBC =
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60m and mEC = 43,6 m. Determine the angle measure
formed between the path CA and CB.

UI/ 2 'IF 43.6m
kd—a% &0

Fig. 1. Geometry problem relate to angle

Students who have errors in solving problems then asked
to think out loud through detail interview. The aim interview
is to understand deeply about why errors can happen, what
concepts and procedures are used, why use the concepts and
procedures, and how the stages of the problem solving.
Interview also aims to find out whether the students include
pseudo-wrong that is student who can still provide
justification although the answer is wrong. This is obtained
when students are asked to think loud, which in this case
means the students are asked to explain process of solving
geometry problem from start to finish. Based on the
explanation, researcher define how repair student errors so
that students are able to solve problem correctly.

I1l. RESULTS AND DISCUSSION

Solving this geometry problem involves concepts and
procedures relating to angles, triangles, circles, trigonometry
and Pythagorean Theorem. The concept and problem solving
flow are presented in Figure 2. Student errors in problem
solving are reviewed in four stages: understanding problems,
planning, implementing plans and re-examining. Repaired
errors are adjusted to problem structure in Figure 2 through
the assimilation and accommodation stages.

A. Error Description and Repair Errors in Geometry
Problem Solving in S1

Description of error S1 is reviewed from four Polya steps,
namely understand the problem, make plans, implement
plans, and re-examine. S1 is able to understand the problem
well, that is determine measure of angle formed between the
path CA and CB. S1 is also able to make a good settlement
plan that is to determine measure of 2ACB that can be found
by stating mzACB = m£ACO + m«BCO.

Furthermore, in implementing plans S1 have some errors.
The first error, S1 does not express mOC as mOC = +
mEC =r + 43,6. S1 assumes that mOC = 4,36 without
consider OE as the radius of the circle (r). This first error
affect the second error, that is, when applying a trigonometric
comparison with the sine rule in step c,. Furthermore, in the
last step, that is c;4, S1 unable to justify why to determine
measure of ZACB can be obtained by multiplying twice
measure of ZACO. This is related to the concept of triangle
congruence that should be understood by students. In the re-
examination stage, S1 already have awareness of the
importance of re-examining the problem solving steps that
have been done previously.

Advances in Social Science, Education and Humanities Research (ASSEHR), volume 160

Based on above descriptions, S1 experienced pseudo
thinking. Students who think pseudo have the opportunity to
repair their errors. Therefore, the researcher gives an error
correction by considering several things. First, S1 is asked to
pay attention to the relationship between OC with radius of
circle. Second, recalculate the result of trigonometric ratio
with the sine rule in step c,. Third, recall concept of triangle
congruence to determine that m £ACO = m£BCO.

B. Error Description and Repair Errors in Geometry
Problem Solving in S2

The description of the S2 error is also reviewed from four
Polya’s steps. S2 is able to understand the problem well, that
is determine measure of angle formed between the path CA
and CB. S1 is also able to make a good settlement plan that is
to determine measure of ZACB that can be found by stating
ms£ACB = m£ACO + m«BCO. Furthermore, in
implementing plans S1 have some errors.

The first error, S2 connect the points A and B such that
AB across OC at point P and obtain AAPC and ABPC. This
error occurs because student failure to understand that the
triangle should be formed are AA0C and ABOC which is right
triangle by connecting each point A and B with point O.
Whereas, S2 understand that by connecting the two points
will formed radius OA and OB which will be very helpful in
solving this geometry problem. This first error resulted
second error in applying Pythagorean theorem and
trigonometric ratios in steps ¢ and c;.

Furthermore, in the last step, that is c;4, S2 is unable to
justify why to determine measure of LACB can be obtained
by multiplying twice measure of ZACO. S2 is able to mention
the concept of triangle congruence but can’t determine what
postulate that should be used. In the re-examination stage, S2
already have awareness of the importance of re-examining
the problem solving steps that have been done previously.

Based on above e descriptions, S2 also experienced
pseudo thinking. Therefore, the researcher gives the
treatment by considering several things to give an opportunity
for S2 to repair errors. First, the S2 is asked to look again at
the relationship of the radius of the circle and the triangles
formed. Second, recalculate the results of the application of
Pythagorean theorem in step ¢, and trigonometric ratio with
the sine rules in step c,. Third, recall concept of triangle
congruence to determine that m £LACO = m£BCO.

C. Error Description and Repair Errors in Geometry
Problem Solving in S3

The description of the S3 error is also reviewed from four
Polya’s steps. S3 is able to understand the problem well, that
is to determine measure of angle formed between the path CA
and CB. S3 is also able to make a good settlement plan that is
to determine measure of ZACB that can be found by stating
msLACB = m£ACO + m«BCO. Furthermore, in
implementing plans S1 have some errors. S2 and S3 errors
are similar, but causes of error are different. In the first step
of the implementation of the plan, S3 focus on the known
statement that is ratio of mADB:mAEB = 3:2. This
statement is even accompanied by good justifications to be
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applied in problem solving, but instead makes S3 do many
error in determining its further steps. S3, similar to S2, fail to
understand that the triangle should be formed are 440C and
ABOC which is right triangle by connecting point A and
B respectively with point O. Whereas, S3 already understand
that by connecting both points it will form the radius 0A and
OB which will be very helpful in solving this problem.

That error resulted next error in applying Pythagorean
theorem and trigonometric ratios in steps ¢, and c;.
Furthermore, in the last step, that is c;¢, S3 is unable to justify
why to determine measure of ZACB can be obtained by
multiplying twice measure of ZACO. Whereas this is related
to the concept of triangle congruence that students should
understand. At the re-examination stage, S3 already has the
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awareness of the importance of checking back on the
previous troubleshooting steps.

Based on the above exposure, the S3 also experiences
pseudo thinking. Therefore, the researcher provides the
treatment by considering several things to give the S3 an
opportunity to repair errors and solve problem correctly. The
repair steps given on S3 are similar as the repair steps given
in S2. First, the S3 is required to pay attention to the
relationship between radius of circle and triangles formed.
Second, recalculate the results of the application of
Pythagorean theorem in step ¢, and trigonometric ratio with
the sine rules in step c¢,. Third, recall concept of triangle
congruence to determine that m LACO = m«BCO.

TABLE I. STEPS ON SOLVING GEOMETRY PROBLEM

Steps of Polya Code Description

Understand problem m Understand main problem that is determine angle measure of 2ACB
a; Understand given statement that is mEC = 43,6 m
a, Understand given statement that is mBC = 60 m
as Understand given statement from picture that AC and BC are tangent line of circle drawn from point C
ay Understand given statement from picture that 04, OB, dan OE are radius of circle

Make a plan by Plan that before determine measure of ZACB it should be determine measure of 2ACO and £BCO

such that m£ACB = m£ACO + m£BCO

Implement plan a Determine that AC = BC based on a;
[ Determine that CAO &<£CBO are right angle based on a; dan a,
Cs Determine that ACAO & ACBO are right triangle based on c,
Cy Determine that mOA = mOB = mOE = r based on a,
Cs Determine that mOC = r + mEC = r + 43,6 based on a, and c,

Ce Determine r by applying Pythagorean theorem (m0C)? = (m0A)* + (mAC)? or
(m0C)? = (mOB)? + (mBC)? based on a,, c,, c; dan ¢,

¢y Apply trigonometric ratios to determine sin ZACO , cos ZACO or tan £ACO based on c3, ¢ and cg
Cg Determine that measure of LACO = 18’ based on c,

Cy Determine that 2CAO = £CBO based on c,

Cro Determine that 0A = OB based on c,

C11 Determine that OC = based on reflevtice property of line segment congruence

C1p Apply SAS (side-angle-side) or SSS (side-side-side) theorem based on cy, ¢q, cjpdan c;q

C13 Determine congruent triagle that is ACAO = ACBO based on ¢,

Cia Determine that m ZACO = m«£BCO based on c;3

Cis Determine that m £ACB = 2 x 18" = 36’ based on b, cg and c;,

Re-examine -

Re-examine steps on problem solving
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Fig. 2. Geometry problem structure

Steps of repair errors given to three research
subjects, consider to process of assimilation and
accommodation in students thinking process.
Assimilation is process of integrating new stimulus
into established schemes, while accommodation is a
process of integrating new stimulus through the
formation of new schemes to adapt stimulus received
[2], [10]. This process of assimilation and
accommodation involves prior knowledge that
students already understand. Students are required to
be able to connect the prior knowledge they already
have with concept of problem solving. The ability to

Fig. 3. Repairing error of S1

connect between knowledge is one of the capabilities
students should have in mathematics learning [9].
The process of assimilation and accommodation is a
process of adaptation of a person to a problem [10].
Assimilation and accommodation processes need to
be taken into account in restructuring thinking
process. In the restructuring of thinking process,
treatment is required that ensures that repaired
thinking  process is correct [11]. These
considerations may serve as suggestions for further
studies.

Fig. 4. Repairing error of S2 and S3
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IV. CONCLUSION

Pseudo thinking students make errors in
understanding problem and implementing plan.
Errors that occurs are misunderstanding of measure
of line segment, failure to understand that triangles
should be formed AA0C and ABOC that is a right
triangle, error in applying Pythagorean theorem and
the trigonometric ratios, and unable to apply triangle
congruence to justify congruence of measure of two
angles. Repair errors is done by implementing
assimilation and accommodation process. Both of
these processes involve the student's prior
knowledge about concept of triangle, circle
trigonometry and Pythagorean theorem in solving
problems. Through this improvement, students are
able to solve problem of geometry correctly.
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