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Abstract:  

The objective of this present research is to solve Eucledian geometry viewed from the four 
aspects of the Polya’s approach. The subject of this research is the students taking the 
Eucledian Geometry Course at the even semester in the  academic year 2015/2016 
consisting of three learning groups. The subject was selected into three categories based 
on the their category dealing with their capability in solving problems, namely those in 
high, mid, and low categories. For each category, two students were taken by analyzing 
their solutions to four problems. The research results showed that  for those at the high 
level category, it can be stated that the four Polya’s stages  may be done well, for those 
at the middle category, they may implement three stages well, but at the rechecking stage, 
they could not manage the time well, meanwhile, those under the low category 
encountered problems in almost of  Polya’s stages. 
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Introduction 

Each creature dwelling in this not trimmed  earth must  encounter problems, 

either the internal or internal ones. Especially as a human being, one should always 

have a positive thinking to live this life well (Lim, 009; Mardzelah, 2007), meaning that 

each human being should be sure that any problems one faces must have the solution. 

There is a good enough slogan presented by the Indonesian Pawnshop  Company saying 

“Solving problems without problems”. No argument should be given to the content of 

the slogan, but it must inspire anyone that  a solution for each problem should always 

be sought.  

In learning activities, such problems must also appear (Wahyudin, 2010), either 

those dealing  with the material presentation made the lecturer, or the material itself, 

or the  students. In the material,  namely the Eucledian  geometry, some ways and steps  

to solve any problems have been presented by experts in mathematics. In the Eucledian  

geometry, problem solving is any activities to solve anything dealing with the  

mathematic language, the techniques of problem solving, and the use of mathematic 

capability in solving problems (Schoefled, 1985). 

Each step in problem solving has different characteristics between one problem 

and another. It is also the case in mathematics where a problem solving made also has 

a unique characteristic and this should be recognized before solving the problem (In’am, 

2012; Haryani, 2012). Some knowledge and understanding of a characteristic of a 

problem may help look for a proper solution  as expected.   The following  will be 

presented some characteristics of a problem solving (In’am, 2015; Mamona, et.al., 2004) 

in mathematics:  

1. In implementing a problem solving in mathematics,    a proper strategy, planning,  

and a choice of proper method  are  needed. 

2. Strategy is important in solving a problem, while planning and a  choice of method  

are influenced by various  factors  where the most dominant factors are the 

knowledge, understanding,  and experiences possessed   to facilitate  a proper 

problem solving. 

3. The knowledge factor possessed and the level of the skills in problem solving will 

really influence the accuracy and the appropriateness of the result obtained in 

solving the problem. 
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4. Each problem solving in mathematics has different characteristics,  so that any 

strategy used to solve a problems will not become the memory like description of 

mathematical formulas or the problem statement based on the memory one has 

possessed.  

5. Various approaches should be  learned and understood, so that the method 

employed in solving a problem may be really implemented accurately and 

appropriately  as expected. 

6. The process in solving a problem needs some understanding of systematic 

activities and some skills in applying mathematics, any concepts or principles 

that have been learned. 

 

Review of Literature 

Polya Model 

In 1957, George Polya succeeded in applying a mathematic model to solve 

problems known as the Polya’s approach. According to Polya, in solving a mathematical 

problem  there are four stages that may be implemented:  understanding the problem, 

planning the strategy in solving the problem, implementing the strategy in solving the 

problem and reviewing  the result obtained.  

Polya’s approach has much be implemented to solve mathematical problems, 

either mathematic learning in elementary, secondary or even in tertiary educations. The 

Polya s’model has directed to the students in making some stages and steps in solving 

problems, and also in the result of the solution by reviewing it.  This condition is actually 

almost the same with the general principles applied in making or doing an activity where 

in the field of organization, they are like the functions of organizing namely making a 

plan, organizing related aspects,  doing  and controlling activities and  studying the 

result.  They are done in order to review whether the results obtained have been in line 

with the plan or not. The four stages  proposed by Polya will be described in detail as 

follows: 

1. Understanding a problem 

Understanding is an activity that should be done before solving a problem. As 

suggested by John Dewey, the first stage to take in solving a problem is to look for any 

information on the problem. It means that by   searching for any information on various 

aspects dealing with the problem is a step to understand the problem to solve. The 

efforts to understand the problem may be done using the followings: a) identification  of 

the variables related to the problem; b) the relation among the determined variables and 

c) variables needed through studies or answers.  

2. Planning  problem solving  

After identifying the problem, the next step is to make a direction to plan an 

appropriate strategy to solve the problem. Understanding of the problem may result in 

various aspects needed to make a plan in solving the problem. To have a good result as 

expected, each activity in the problem solving should be well planned by involving  

proper strategies, approach and method. Some aspects of planning  to prepare in solving 

a problem are as follows: a) choose stages which are in line with the information obtain 

on the problem to solve; b) make a proper diagram, and this will really help determine 

proper steps in solving the problem; c)  make an analogy as a  effort to determine the 

appropriate strategies, approach and method by making an analogy  with the relatively 

same problem with that to solve; and d) choose an appropriate approach, since a 

different problem will need a different approach.  Not each strategy, approach and 

method may be used to solve all problems.  
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3. Implementing problem Solving  

Understanding a problem, continued with making a good planning in solving a 

problem will not be meaningful if  the problem solving is not implemented yet.  The effort 

made to show that the planning is really suitable with the problem solving is by  

implementing the problem solving which  is in line with the approach, strategy and the 

model chosen.  

 

4. Reviewing the problem solving  

Human being has  characteristics of erring and forgetting,  what he does 

sometimes is in line with his plan, but sometimes not. Any efforts made in solving a 

problem is to review the answer obtained. The implementation of the review may be 

made using the answer gotten through the inversed method so that  it is known whether 

the answer has been  appropriate with the expected answer  of the problem, for example, 

a problem dealing with  multiplication may be reviewed through steps of division.  

 

Research Method 

Research Approach 

In this present research, a qualitative and quantitative approach was adopted. 

The quantitative approach is intended to describe and reveal students’ perception 

through the instrument of Polya’s approach made by the researcher, while the 

qualitative approach is to reinforce the findings of the quantitative study. 

Research Subject 

The subject of this research is students taking Eucledian Geometry course offered 

in semester 2 in Mathematics Education, University of Muhammadiyah Malang in the 

academic year of 2015/2016. 

Data Collection Method 

The data were collected through instruments and interviews.  The instrument 

validity and reliabilities had been tested. While the qualitative approach was made 

through observations and interviews. The interviews were used by the the researcher to 

reveal one’s capability in solving Eucledin geometry problems. 

DataAnalysis Method 

The data analysis started by the data reduction made through the process of  

identifying instrument on the aspects of the collected problem solving. The the identified 

data were classified based on the research problem. 

Then the process of data presentation was made in the form of the percentage, the 

frequency and the mean that m would be able to show students’ capabilities dealing 

with problem solving through  Polya’s approach. 

The last stage is the data analysis, namely the description of the results of data 

presentation reinforced  by the interviews in solving Eucledian geometry problems. It is 

through this way that it is known  the students’ capabilities in solving mathematical 

problems viewed from four aspects of Polya’s approach. 

 

Results and Discussion 

Based on the data obtained from the results of the final test of the Eucledin 

Geometry subject from 139 students of Mathematics Education taking the Eucledian 

Geometry subject in semester 2 of the academic year of 2014/2015, their learning 

achievement was categorized into three groups, namely the students under  good, 
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middle, and low achievements.   From each group, two earning results were taken, 

analyzed and  interviewed as the step in the analysis dealing with  the awareness aspects 

from the four meta cognitive approaches in solving Eucledian Geometry problems. 

From the result obtained from the groups of students with capabilities under good 

category, it cab be stated that they had some awareness of what to plan and to write as 

a series of solving problems. This condition may be seen from the description in one of 

the results from solving the problem as follow. 

Understanding the Problem 

From the results of  the respondents’ answers dealing with understanding the 

problem, what is  meaningful here is that the subjects may express what they know in 

the problems. For the subjects under the high and mid categories, this stage may be 

said to be no problem. They may say any information in the problems. But those under 

the low category were not the same with those under the high and mid categories. 

Picture 1 shows the results of a subject under the low category. Information 

obtained from the problem, namely an isosceles trapezoid, no mid point is shown.  But 

the subject stating in his step of solution in the fourth statement wrote that the E is the 

midpoint of BC̅̅̅̅ , with because it is according to the definition of the midpoint of the line. 

This statement shows that the subject did not understand what the midpoint is, even 

the reason he proposed is the definition of the midpoint of the line. Whereas what 

possess a midpoint is the segment. Moreover, the subject had some understanding by 

paying attention the picture, and in the picture  it is as if the E is the midpoint of BC.  

This fact shows that the subject in understanding the problem is based on what 

is seen, without any understanding of what is implicitly stated. Therefore, it can be 

stated that the subject under the low category did not have good understanding of the 

problem to solve. 

 

 

Picture 1: The Result of The Subject’s Work under the Low Category 

On the basis of  Picture 1,  an information is obtained that the subject does not 

understanding what should be written in order to get a statement. It can be seen from 

the fifth statement, u 1 + u 2 = 180owith the reason of the definition of the  

supplemented angle. Before making the statement at the fifth stage, it should be firstly 

mentioned a statement giving an impact that the two angles have the number size of   

180o. 
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The statement at the seventh step showing that the two congruent angles are 

right, DAB≅ DEB by showing first that ABED is a parallelogram. While in solving 

this problem, the subject  did not  show that  ABED is a parallelogram, so that the 

reason he proposed dealing with the definition of the angle congruence  is improper for 

the statement of the seventh step.  

This is also the case that the statement of the ninth step showing that 

ABC≅DCB with the reason that the postulate of the side angle based on the sixth, 

fifth, and second statements.  Whereas the fifth statement cannot be  made as the base 

since this statement  is not single, but  the relationship between the two angles with the 

total size of 180o. 

Planning a Solution  

The second stage in solving a problem is to make a plan. The description of the 

result of the answer for  the student at the low category is almost the same in the aspect 

of understanding a problem, meaning that the subject can not make a plan for solving 

a problem well, and this may influence the next stage. 

In this part, the result of the answer from the subject under the mid category is 

shown. Picture 2 presents the steps in solving a problem in accordance with the 

suggested answer.  

 

 

 

Picture 2: The Resuls of the Subject at the Mid Category 

In general, the answer may be said to be relatively perfect, but there is a less 

perfect statement at the  fifth  step showing the statement FC̅̅̅̅ ≅FC̅̅̅̅ with the reason that it 

is  the reflective congruence, but it should be  completed with becoming the  reflective 

congruence of the segment. 

 

Making Solution  

The stage of making solution is the stage of implementation of the understanding 

and planning that has been made. The subject at the  high and mid categories may be 

said to be able to implement the activities of  the implementation stage, although there 

are some weaknesses. Picture 3 is one of the result of the subject  at the mid category. 
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Picture 3: The Result of the Subject at the Mid Category 

For the subject at the high category, it can be said that in the implementation of 

solving a problem,   there is no problem, since the result of the answer may be said to 

be good.  Whereas for the subject at the low category,  there are many problems in the 

result of the answer. Therefore it can be stated that the subject at the low category 

showed that  the result of the answer is really low.  

Picture 3 is the result of the subject at the mid category, although in general the 

answer is in line with the expected step but there are some  mistakes either in making 

statements or in giving reasons. 

At the third step, the subject made a statement that BF ≅ CE, at first glance, the 

statement is right but it should be that BF̅̅̅̅ ≅CE̅̅̅̅ . The mistake in writing a symbol results 

in a wrong statement. Then, the statement at the seventh step that FC = FC is not 

wrong, but what base is used to justify the statement does not exist.  Before the step is 

taken, a statement that  FC̅̅̅̅ ≅FC̅̅̅̅ , should be made first with the reason that the reflexive 

congruence of the segment is followed by the statement of the seventh step. This also 

happens at the sixth step with the reason of substitution where in fact it is not wrong, 

but  the reason is not perfect. There should be a reference serving as a base from which 

the substitution is made so that a statement at the sixth step is obtained.  

 

Rechecking  

The fourth stage of the Polya’s approach is the activity  of rechecking the answer 

to the problem. This condition cannot only seen from the results of the answer, but it is 

also confirmed through interviews. 

Picture 4  explicitly shows that there is some improvement in the result of the 

answer seen from te reason of the statement at the eleventh step. However, it cannot 

become a base that the subject has reviewed  the result of his answer and to confirm it, 

some interviews with the subject was made. 
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Picture 4:  The Result of the Subject at themed Category 

Like at the eleventh step, some improvements have been made, it can be seen from 

an imperfect writing. The subject  said  the reason as shown by the the result of the 

following interview: 

Yeah… indeed at the eleventh step I felt doubt …. So that the reason I have 

written…I deleted, and ..the time is up…. So that I did not have a chance to write as it 

should be ….. 

The reason at the eleventh step should be the definition of the congruence of 

polygon, but in he answer, it is merely written the polygon polygon, meaning that the 

answer is less perfect. It also happens to the ninth step, where it is written a definition 

of the congruence of the angle, whereas the right statement is the transitive character 

of angle congruence.  Therefore, based on the result of interviews with the subject as 

shown in the following transcript, 

I do not have any chance to recheck …. Since the time allotted is up and  I believes 

that my work has been right… yeah … actually I want to recheck the answer ….but no 

time is left. 

 that the answer  shows that the subject had a desire to recheck his work but due 

to limited time, he did not do that.  It is different from the subject at the high category, 

where the subject did not recheck his work, but with different reason as shown by the 

following  interview: 

I really believe in the result of my work, …. So that I needn’t recheck of what I 

have written. 

This also happened to the subject at the low category. The subject did not recheck 

his work, as shown at the transcript of the result of the interview as follow: 
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… I  cannot work the problems…. I have read them many times ….yeah… I was 

still not to be able to do them…. what  should I check…. the results of the answers is not 

perfect……  

The explanations gives an illustration that all subjects did not recheck their works, 

but they had different reasons. Subjects at the high category are very sure of the results 

of their work, while those at the mid category did not have any time to recheck their 

work although they  realized that they should rechecked their works. The subjects at 

the low category did not make any rechecking because they did not any capability in 

solving the problems. 

The results of this present research shows that  at the aspect of understanding, a 

serious problem exists for the subjects at the low category, while those at the high and 

the low categories did not have this kind of problem. The aspect of planning resulted in 

a little problem for the subjects at the mid category, but  for those at the high category, 

no problems exists. This is also the case at the aspect of Implementation. The aspect of 

reviewing,  all subjects at all categories   had problems  with different reasons, where 

the subjects at the high category felt sure that their works are right, those at themed 

category said that they could not manage the time well so no time for reviewing. The 

subjects at the low category had problem in solving problems of  the Eucledian problems 

in all aspects. 

The results are in line with Komariah’s (2011) research, finding that  the students 

did not have any problem when they understood the problems, but in making plans, 

they had some hindrances  caused by their  limited insights on the concepts dealing 

with the people they learned from and their low capability in   making some 

understandings at the preliminary study which is in line with the problems to solve.  

The fourth aspect of reviewing is the stage that should be given some emphasis in 

the process of the problem solving and it is an important stage compared with the 

results obtained (Huang et all., 2012; In’am, 2015). It is also explained that the majority 

of respondents did not make some reviews of their problem solving they had made 

(In’am, 2012). 

Conclusions 

Based on the descriptions of the results and discussions, some conclusions are 

presented: 

1) At the aspect of understanding in solving the Eucledian geometry  problems, it  may 

be said that the subjects  at the high and mid category may implement it, but those 

at the low category still have problems in it.  

2) At the aspect of planning, some imperfectness happened to the subjects at the mid 

and low categories, but those at the high category did not have any problem in this 

aspect. 

3) At the aspect of implementing, there were some problems for the subjects at the low 

category, but no meaningful  problems existed for those at the mid and high 

categories, although those at the mid category had some problems in this aspect. 

4) At the aspect of reviewing, all subjects had problems  with different reasons. Those 

at the high category did not implement this aspect because they were sure that their 

works have been perfect, but for those at the mid category said that they did not 

make some review because of the limited time. meanwhile those at the low category 

did not implement this aspect since they did  were not able to describe them. 
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