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ABSTRACT 

The research aims to depict students’ ability in solving mathematical problems based on Polya’s heuristic. 

Descriptive qualitative was used as a method in this research. Data were collected by observation, test, and 

interview. Based on the result of analysis obtained that the students with low level prior knowledge think 

heuristically in solving the problem solving test. For the students with medium level prior knowledge, the students 

think algorithmically and couldn’t solve the problem solving test imperfectly. Furthermore, the students with high 

level prior knowledge think algorithmically in solving the problem solving mathematics test and the other words, 

the students could solve the problem solving test well and fluently.        
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INTRODUCTION 

Every student has different ability to solve the problems. The ability to solve the 

problem is needed in their life. The students must have ability to solve the problem which 

related to the subjects in campus. Mathematics is prior knowledge that learn about logical 

form, arrangement, scale, and the other related concepts with big amount and divided into 

three areas, they are: algebra, analysis, and geometry (Sariningsih & Purwasih, 2017). 

Therefore, hopefully the students must have cognitive ability to solve the problems well to 

train their cognitive skills.   

NCTM (2000) states that one of the goals of mathematics learning is to develop 

mathematical problem solving ability. Mathematics learning is a learning that gives 

knowledge to the students in order to obtain the knowledge systematically or an ability to 

solve the problem mathematically (Wulandari et al., 2016). It is very important for the 

students to have ability to solve the problem because problem solving is general purpose in 

mathematics learning, problem solving included method, procedure, and strategy (Resilona et 

al., 2018). And according to Hidayat & Sariningsih (2018) the ability to solve the problem is 

the main learning which is considered as prior ability in learning process. For improving the 

ability to solve the problem, it is important to explore the ability to comprehend the problem, 

make mathematics model, solve the problem, and interpretate the solution well.  

Husna et al., (2013) argues that problem solving has three interpretations, namely: 

problem solving (1) as a main goal (2) as a process, and (3) as a basic skill. These three things 

have an implication in learning mathematics. Firstly, if problem solving is an objective then it 

is independent of problems or specific procedure, also apart from mathematical material, the 

most important thing is how to solve the problem until it works. In this case problem solving 

as the main reason for learning mathematics. Secondly, if problem solving is seen as a process, 

the emphasis is not solely on result, but how method, procedure, strategy and step are 

developed through reasoning and communication to solve problem. Thirdly, problem solving 

as a prior skill or life skill, because every human being must be able to solve his own problem. 

So problem solving is a prior skill that every student must have. The effort to practice the 

students' ability in mathematical problem solving is to solve problem according to the theory 

of Polya (Ninik et al., 2014). The steps of problem solving according to Polya theory are 

understanding the problem/ reading the problem, devising a plan/ choosing a strategy, carrying 
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out a plan/ solving a problem and check back (Baiduri, 2015). 

The research about the application of Polya's steps was carried out by (Sariati, 2013) to 

improve students’ achievement and motivation, (Apryanti et al., 2015; Astriningsih et al., 

2015) to solve the problem with mathematics story questions, (Nitya & Partadjaja, 2013) to 

improve students’ learning activity and outcome, (Masrurotullaily et al., 2013) to analyze the 

financial mathematics problem solving, (Jalal, 2013)  to review the students' reasoning ability, 

mathematical critical thinking and creative thinking (Widyastuti, 2015) to solve the problem 

based on adversity quotient type climber. 

In relation to the learning process, prior knowledge is an important thing that needs to 

be considered, to make the students learn more easily and improve the learning outcome  

(Salim et al., 2019). Prior knowledge as an attitude combination, experiences and students’ 

possessed knowledge (Dirks et al., 2014). Students’ prior knowledge is a number of 

information held by students relating to the material will be studied by students, which can 

help in understanding the material further (Jannah et al., 2015). 

Some research that use prior knowledge as the beginning of research are (Trisna et al., 

2014) to find out the influence of Write Pair Share (WPS) model to improve physics learning 

competency, (Jannah et al., 2015) to determine the effect of cooperative learning model with 

the problem posing approach, (Dharma et al., 2013) to determine the effect of the 5E- learning 

cycle model based on problem solving on the mathematical problem solving ability.  

In problem solving, one of the models can be used is model of Polya. The steps of 

problem solving according to the model of Polya based on (Hobri, 2009), namely: 

understanding the problem, making a settlement plan, carrying out the plan, looking back. At 

the step of making a settlement plan, there are various kinds of strategies that are used by 

students to solve problem such as those who make the table first, some are looking for 

formulas directly, and there are those who use reasoning. When apply the various strategies, 

for mathematics education program students it is necessary to have an analysis of problem 

solving ability when solving problems related to the application of financial mathematics. 

Financial mathematics is one of the subjects which available in study program of 

Mathematics Education. In learning process, the students will face kinds of mathematics 

counting. For example, in deciding the scale of interest or the scale of loan. However, it is not 

only about counting ability, but the students need problem solving ability when the face the 
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other problems in financial scope in order to solve the problems well. Therefore, problem 

solving ability in scope of financial mathematics must be trained and mastered, especially for 

the students of mathematics education study program who has taken this subject.    

Based on the explanation above, the purpose of the research is to describe and analyze 

the problem solving ability by applying Polya’s model heuristic strategy to improve the 

financial mathematics learning competency based on students’ prior knowledge of Universitas 

Timor. 

METHOD  

This research is a descriptive qualitative research aimed to describe the ability of 

students to solve mathematical problems according to the polya theory based on prior 

knowledge. This research was conducted at the mathematics education program students 

Universitas Timor, odd semester (2019-2020). Participants in this research amounted to 2 

classes. The instruments in this research are the researchers themselves and tests. 

The method used in this research is the observation method, tests, and interview. There 

were two tests, namely: pre-test and post-test. Pre-test and post-test contained of the same 

questions but the problem solving sheet on pre-test was not given instructions on how students 

to solve problems while in post-test, were given instructions about the steps which must be 

conducted by the students to solve the problem. These steps were problem solving steps based 

on Polya's model. Based on the post-test result, the students were chosen to be interviewed in 

this research. Interview was conducted with six students. And the data was analyzed by using 

simple statistics based on the mean. 

Data was collected through learning outcomes tests. The test instrument was used to 

determine the completeness of student learning outcomes. Scores obtained by students which 

were converted become grades ranging from 0-100 to determine the completeness of students’ 

learning outcomes. This research is said to be successful in achieving the target if ≥ 70% of 

students completed individually or scored above 60.  

The validity of an instrument showed the accuracy level of an instrument to measure 

what must be measured. Therefore, the validity of an instrument related to the accuracy level 

of a measuring instrument to measure what would be measured. In this research, validity 

testing was conducted on 75 respondents. Because there was a sample (N) of 75, the r-table 

value was 0.224. This value was compared with r-count, if r-table was greater than r-count 
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then the conclusion of this statement was invalid, but if the r-table value was smaller than r-

count in SPSS then the conclusion was valid. Because the calculated value is 0.726, this 

statement was automatically valid (0.726> 0.224). The reliability test was a set of measuring 

devices that had consistency if the measurements made with the measuring instrument were 

repeated. The test was declared reliable or consistent if Alpha Cronbach > 0.600 but if Alpha 

Cronbach < 0.600 test was declared unreliable or inconsistent. Based on calculations with 

SPSS, Alpha Cronbach's value = 0.816 was obtained, Alpha Cronbach's value was greater than 

0.600, which meant the test was reliable and could be used in this research. 

RESULT AND DISCUSSION  

Based on the research, we could see the result of the students’ scores by applying 

olyas’ model heuristic strategy. From the result, it showed that there was improvement of the 

students’ scores.  

Based on the pre-test and post-test, which have been conducted, students of class A 

who completed the learning outcomes according to the expected indicators were 13 students  

with a percentage of 46% for the final ability of students who completed as many as 21 

students with a percentage of 75%. For class B, the prior ability acquisition was 29 students 

with a percentage of 61% and the final ability acquisition was obtained as many as 36 students 

with a percentage of 76%. For completeness of recapitulation individually can be seen on the 

table 1. 

Table 1. Completeness Percentage Recapitulation Individually 
No Class A Class B 
1 21 36 

Percentage (%) 75% 76% 

 

Based on table 1, the completeness of students’ learning outcomes individually, the 

results of pre-test and post-test were obtained 21 students of class A who could improve 

ability based on indicator with percentage 75%. For class B, there was 36 students with 

percentage 76%. 

Table 2. Grouping of Student's Mathematical Prior Knowledge Level 

No Knowledge Level Class 

A B 
1 High level prior knowledge 5 10 

2 Medium level prior knowledge 8 19 

3 Low level prior knowledge 15 18 

Total  28  7 
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Based on table 2, there were many students who had low ability in prior knowledge or 

under average and there were little students who had  high ability. 

Table 3. Grouping of Students’ Mathematical Post-test Score 
No Knowledge Level Class 

A B 
1 High level prior knowledge  15 21 

2 Medium level prior knowledge 6 15 

3 Low level prior knowledge 7 11 

Total  28 47 

  

After conducting financial mathematics learning in class A, we could see the 

improvement from low, medium, and high level of prior knowledge as seen in table 3.  

 The following is a student's ability to solve problems according to high, middle and 

low prior knowledge. 

1. Problem solving analysis for students with high mathematical prior knowledge  

Based on the data was obtained from the written test result and interview it was found 

that in both questions used, students with a high mathematical knowledge level can understand 

the problem that exist in the test, able to write anything that is known and asked about the test, 

and able to answer all the test correctly. But the number of students who have a high level of 

mathematical ability is not too much at the time of the initial test, but at the time of the final 

test students who have a high ability level both of class A and class B are more than the initial 

test. It is suspected that was indicated from the limited of students’ ability to transfer sentences 

in the form of story questions to the mathematics model and their confidence has not been 

built in working the test (Khaerani & Syamsuriywati, 2018). Based on the explanation, it can 

be concluded that not all students are able to understand the problems that exist in the test. 

Students with a high level of mathematical knowledge can also plan well, be able to use all the 

elements that are known to solve the problems, be able to carry out solutions according to the 

plans made. They are also able to write down how to look back the answers that have been 

obtained. They solve mathematical problem solving test algorithmically that is thinking 

according to the steps of Polya's theory and able to convey ideas and communicate well in 

accordance with what have done. 

2. Problem solving analysis for students with middle mathematical prior knowledge   

Students with a middle level of mathematical knowledge are able to understand the 

problems that exist in the test, can do the planning well, are able to use all the elements that 

are known to solve problems, able to carry out solutions according to the plan made. However, 



Simarmata & Hijriani     149 
 

they have not been able to write down how to look back the answers that have been obtained 

on the test given. They can solve mathematical problem solving algorithmically but are not 

perfect based on the steps of Polya's theory. They are able to convey idea and communicate 

well in accordance with what have done. That statement is relevant with the research which 

has been  done by (Mandasari, 2018), there are students who have ability to solve the problem 

solving questions well but incomplete with the steps of Polya, in other words the students are 

able to make the problem conclusion of the questions well. The students have been able to 

answer the questions well but the way they choose to obtain the answer incorrect. Problem 

solving analysis for students with low mathematical prior knowledge   

Students with low mathematical knowledge level, they lack to understand the problems 

in the test given. Although they are able to write down what it known and asked on the test, 

they are not able to explain what has been done on the work sheet. They are only able to 

answer 1 problem correctly but cannot explain it. They also cannot plan well, unable to use all 

the elements known to solve problems. In addition, they are less able to carry out problem 

solving. They are not able to explain the calculation process that has been made and have not 

been able to mention and write down how to look back the answers that have been obtained in 

the test given. They solved the mathematical problem solving test heuristically by working on 

trial and error without paying attention to the steps of Polya's theory. And students are less 

able to convey idea and less able to communicate properly in accordance with what have done, 

and unable to explain the work results that obtained (Mandasari, 2018).  

Based on the results of a simple statistical analysis using the mean count, it can be 

concluded that there is a significant difference between mathematics learning outcomes before 

and after the learning method which is given by using the problem solving method according 

to Polya. Analysis results are supported by previous researchers namely (Jannah et al., 2015) 

who in their research found that the influence of prior knowledge on problem solving ability 

shows that students who have high prior knowledge are better than students who have low 

prior knowledge. 

CONCLUSION 

In general, the results of financial mathematics learning (post-test), students in solving 

mathematical problems using the theory of polya increased, when it compared with the prior 

ability test (pre-test). This shows that students have understood the steps of Polya correctly 
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and are able to apply the steps of the Polya problem in solving the test that given.     

Students with high prior knowledge level think algorithmically in solving mathematical 

problem solving problems that are able to understand problems correctly and smoothly. 

Students with middle prior knowledge level are thinking algorithmically imperfectly in 

solving problem solving test. Students with low prior knowledge level think heuristically in 

solving mathematical problem solving test. 
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