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Abstract: The objective of this present research is to 

study the mistakes in solving geometry problems 

viewed from the Polya Approach in terms of the 

understanding and implementation aspects. The 

subject was the second semester students of 

Mathematics Education Program, University of 

Muhammadiyah Malang at the even academic year of 

2017-2018. A qualitative approach with the 

descriptive type involving some students with focus on 

their results in learning geometry was adopted. An 

analysis was made by paying attention to the results 

of the answers of the final test and by making 

observations during the learning process. The 

research results showed that mistakes the students 

made were caused by their improper understanding 

of the basic implementation adopted in solving 

problems namely theorems, postulates, and 

definitions. The mistakes in understanding gave 

impacts on the implementation in solving problems 

which are not appropriate with the correct answers to 

the problems. 
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INTRODUCTION 

There are some research results dealing with the 

abilities in solving mathematical problems. This shows 

that mathematical problem solving is an interesting and 

contextual study in the study of mathematical learning. 

Viewed from the abilities in the results of mathematical 

learning, it can be stated that the learning achievement in 

mathematics is better, but it serves as the indicators of 

abilities in problem solving [8]. A review aspect is one of 

the problems in problem solving [15]. Another research, 

moreover showed that the review aspect is problematic 

for those with either high, moderate or low abilities [6]. 

Learning mathematics is conducted in a staged 

and sustainable way, so that any ability in solving 

mathematical problems is not acquired through 

memorization [5]. As a result, the learning process in the 

classroom through interactions with other students and 

guidance from the lecturers is really important [5, 13, 

15]. Learning mathematics is the effort to improve the 

abilities in the ways of thinking and in logics in problem 

solving, especially in learning geometry which is the way 

to bring students towards critical and logical thinking [7. 

3, 4, 9, 12]. It can also be stated that through 

mathematics learning, students may be brought towards 

solving problems well [2] and it can be implemented in 

daily life.  

It can also be said that effectiveness in 

mathematics learning can be seen from abilities in 

solving mathematical problems [11]. Therefore, abilities 

in problem solving are very important aspects to be 

mastered by students and they can also be used as the 

basis in developing other fields of sciences [1, 10, 14, 

16]. Moreover, they may also become motivation to the 

students to find new knowledge [1,7]. 

There are two factors that cause the students to be 

difficult in problems solving namely the students and the 

lecturer. Viewed from the factor of the students, it can be 

said that usually students have less understanding of 

what is learned and it often happens that the 

memorization factor that is the basis, instead of the 

reasoning that should be developed.  From the lecturer, it 

should note that she or he, during the learning activities, 

should not have some prejudice that   students have got 

abilities in learning mathematics, but dialogues should be 

developed so that the materials to be taught may really be 

understood by the students [9]. 

Geometry is one of the materials taught with the 

aim to enable the students to have logical and critical 

thinking and may use the materials as the basis in doing 

their daily life and also in developing other sciences. 

When solving geometry problems, students are guided on 

how to give answers with proper steps and logical bases 

[7]. However, on the basis of the research results given 

by some experts, it is shown that in solving geometry 

problems, students in trying to find the answers to the 

problems, were found not to be based on the proper rules 

and not to show their abilities in logical thinking.  

Therefore, in this present research, how students 

understand and solve geometry problems would be 

examined. 

METHOD 

A qualitative approach with descriptive type was 

employed. The subject was students taking the geometry 

course in the even semester in the academic year of 

2017/2018. Data were obtained through observations and 

documents of the results of   the answers to the final 

examination in the geometry course. Subject was 

determined by paying attention to the results of the 

answers to the problems containing the understanding 

and the implementation in solving geometry problems. 

The data were analysed by examining the documents of 

the results of the final examination in the even semester 

in the academic year of 2017/2018 and the observations 

during the lecturing activities.  

RESULTS 

On the basis of the documents of the results of the 

semester final examination that had been examined, 

some answers with characteristics of mistakes in the 
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problem solving at the understanding and implementing 

aspects on the basis of the Polya approach were chosen. 

One of the answers made by a student for the 

problem number 2, as shown in Picture 1, showed that 

the student did not understand the proper steps in solving 

a problem. It can be seen from some improper steps.  The 

first and the second steps were correct, since they were 

known, meanwhile the third step written in the statement 

AB ≅ AD with the reason of congruence equation 

showed two mistakes. First, the congruence involving 

AB and CD was mistakenly written, since the symbol 

is for the line segment that should be written in the 

following manner, namely   ≅ . The next mistake 

is the reason that is not based on the correct   

knowledge. The reason presented should be the 

definition of a parallelogram that the sides facing each 

other of a parallelogram is congruent. 
The statement in the step 4 was also wrong. It is 

seen from the fact that the respondent did not understand 

the opposite angles where they should be based on 

definitions, theorems or postulates when he or she made 

a statement. As a result, a wrong statement occurred and 

this clearly gave an impact on the reason presented: an 

opposite equation.  It should be noted that an opposite 

angle is two angles which are formed by two lines 

intersecting at a point. 

The fifth step was much worse, since the 

statement presented was a triangle that intersects another 

triangle due to the secant equation.  It is a fact that a 

wrong understanding would result in a great impact. 

Although the respondent did the problem, but its 

direction was not clear.  The statement of the sixth step 

showed that the  ABF was opposite to the EDC.  Such 

an opposite statement is for an angle, but the respondent 

stated that there were three triangles which were opposite 

due to the opposite equation. This was also the case in 

the seventh step. 

While the eight steps were written as the one that 

should be proven. This showed that the respondent really 

did not understand what to do to solve this problem. It 

could be seen although it seemed that the solution of the 

problem was coherent, but   the third to the seventh 

statements were made without any understanding that 

may give an impact on the wrong proof. 

From the result of the respondent’s work for 

problem no. 2, it is shown that the first to the third 

statements were merely rewritten from what is known, 

instead of why a statement exists and of the impact of 

the statement on the next statements.  The statement 

should be that from the first step stating the isosceles 

triangle  ABC could give an impact on the statement 

that ≅C   because of the two sides of a congruent 

triangle due to the isosceles triangle ABC. 

The statement  ≅ , with the reason that 

congruence is a statement with a good basis. This proves 

that the respondent really did not understand the steps 

that should be taken to prove the ADE, whereas the 

step should be the last step as a basis for proving the 

isosceles triangle ADE and some steps were needed to 

make the statement. This was also the case for the fifth 

step stating the  ≅ , a statement that really showed 

that the respondents did not understand the steps taken 

to prove the existence of a isosceles triangle. 

 

 
 

Figure 1: Result of Work for Problem  

 

The sixth statement that ≅1, is an instinctive 

statement made by the respondent. Although the 

statement was correct, but the reason did not have any 

basis, so the sixth step is incorrect. Moreover this 

situation was worsen due to the reason shown in the step 

no. 3, namely it is known..... this is really fatalistic 

 

 
 

Figure 2:  Result of Work for Problem  

 

DISCUSSION 

 

The research results show that the respondent did 

not understand the steps to take in solving problems. This 

is different from previous researches showing that 

students with the low and moderate categories had 

difficulties in the review because of the limited time, 

while the students with the high category did not review 

their works because they were sure that their works had 

been correct already [6,15]. 

But this present research also reinforces a research 

[11] that the ability in solving problems serves as a 
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benchmark of the understanding of mathematics 

materials.  

CONCLUSION 

The ability in solving mathematical problems may 

be taken as one of the benchmarks to know the 

achievement in mathematics. This present research has 

studied the results of the answers given by students with 

low level ability. From the descriptions it can be seen 

that there are two aspects of the Polya approach namely 

the understanding of the steps in solving problems that 

are possessed by the respondents. This may give impacts 

on the implementation of problem solving. 
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