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ABSTRACT 

Problem-solving is an essential component of mathematics education worldwide. The mathematics curriculum in many 

countries emphasizes the importance of discussing mathematical problem-solving. Through this aspect, the ability to 

solve mathematical problems, both routine and non-routine problems, can be investigated. The mindset in solving 

problems can also be developed by applying problem-solving strategies. The purpose of this study was to analyze the 

students’ mathematical problem-solving ability viewed by gender. This research is descriptive qualitative research. The 

research subjects consisted of 20 students of class VII at Hidayatullah-Batakte Islamic Boarding School-West Kupang, 

with 10 male students and 10 female students. Research data was obtained through problem-solving tests and interviews. 

Data analysis was carried out using three techniques: reducing data, presenting data, and drawing conclusions. The 

results of this study are 1) there are two categories of problem-solving abilities, namely high and medium; 2) based on 

the number of indicators met by male and female students, it shows that the mathematical problem-solving ability of 

female students is better than male students. An important finding in this study is that there is an influence of gender on 

mathematical problem-solving ability, and gender can determine the level of students’ mathematical problem-solving 

ability. This research can be used as a guideline in conducting further research to investigate other factors affecting 

students’ mathematical problem-solving abilities between male and female students. 
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1. INTRODUCTION

Problem-solving is an essential component of

mathematics education worldwide [1]. The mathematics 

curriculum in many countries emphasizes the importance 

of discussing mathematical problem-solving, which is 

described by the statement that mathematical problem-

solving is the general goal of learning mathematics and is 

even the heart of mathematics. The objectives of learning 

mathematics described in the National Council of 

Teachers of Mathematics (NCTM) include several 

standards, one of which is mathematics as problem-

solving [2]. This shows that the ability to solve 

mathematical problems is an important thing that must be 

considered in the process of learning mathematics in 

schools. Then, all students who study mathematics must 

have and implement problem-solving skills. 

Mathematical problem-solving ability is the ability to 

solve routine, non-routine, and applied problems in the 

field of mathematics [3]. If a problem is considered 

difficult, problem-solving refers to overcoming 

difficulties. Thus, good and structured problem-solving 

skills are needed. 

To investigate students’ mathematical problem-

solving abilities, mathematics tests containing non-

routine problems are often given. Non-routine problems 

are problems whose solution procedures require 

completion planning, not just using formulas, theorems, 

or propositions [3]. Non-routine problems are also 

problems that are difficult for students to work on and 

need skills in solving them [4]. In solving non-routine 

problems, students are expected to be able to identify the 

elements that are known, asked about and the adequacy 

of the elements needed, to formulate problems from 

everyday situations into mathematical form, to apply 

strategies to solve various problems inside and outside 

mathematics, to explain or interpret the results according 

to the original problem, to construct mathematical 

models and solve them for real problems, and to use 

mathematics in a meaningful way [5]. In solving 

problems, previous researchers put forward problem-

solving steps. Polya describes four steps for solving 

mathematical problems, namely 1) understanding the 

problem (can students state the problems they face in 

their own words?), 2) designing plans (can students look 

for patterns or similarities or examine related problems), 

3) implementing plans (can students apply problem-
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solving strategies and operations), and 4) looking back 

(check results) [1]. The facts found in the mathematics 

learning process are that teachers pay more attention to 

the final problem-solving results without looking at the 

problem-solving process itself. This challenges one of the 

21st-century mathematics learning objectives which 

emphasizes problem-solving creativity and can hinder 

learning objectives in the 2013 curriculum, one of which 

is to produce students who can develop their creative 

activities in problem-solving [6]. 

Another fact shows that most students do not master 

problem-solving skills. Students have difficulty working 

on math problems using sentences or story questions, 

especially students with low math skills [7]. The factors 

that affect the problem-solving ability of each student are 

different. This is shown by several previous studies that 

investigated students’ mathematical problem-solving 

abilities, namely: 1) research on how the ability to solve 

mathematical problems with Islamic values in Islamic 

elementary school students found that of the six subjects 

studied, namely two students with high abilities, two 

students with the moderate ability, and two students with 

low ability have differences in solving Islamic nuanced 

mathematical problems [8]. Thus, it can be concluded 

that students’ mathematical ability affects the way 

students solve Islamic-values-integrated mathematical 

problems. The second study is on gender-based 

comparative research on students’ learning outcomes at 

Madrasah Aliyah Yajri Payaman Magelang, where the 

classes are separated between boys and girls [9]. The 

results of the study stated that the comparison of learning 

outcomes between males and females shows differences, 

considered from the three educational domains, namely 

cognitive, affective, and psychomotor. In the cognitive 

domain, it was found that the average score for male 

report cards was lower than the average score from their 

female counterparts. The affective domain shows less 

striking differences, but women have more affective 

values than men. For the psychomotor domain, there are 

significant differences. Men have higher scores and are 

more active than women. Thus, it can be concluded that 

gender factors can affect learning outcomes in schools. 

In addition to gender, another factor affecting 

students’ problem-solving abilities is the context that 

appears in the test questions. Students will more easily 

understand the given problem if the context inserted in 

the math problem is a context that is often used in 

everyday life. For madrasa schools such as Islamic 

boarding schools, the context in math problems can 

include contexts that contain Islamic values. This is due 

to the special subjects related to Islam, such as aqidah, 

fiqh, Arabic, and memorizing or tahfidz of the Qur’an, 

and there are other lessons in the boarding schools. 

Islamic values can also be integrated into mathematics 

learning materials in modules and sample questions. 

Each material presented is inserted with verses from the 

Qur’an and Hadith related to the material so that in 

addition to students gaining mathematics knowledge, 

they also learn about Islamic religious values at the same 

time. Suppose Islamic values are inserted in learning, and 

the learning process is carried out in Islamic educational 

institutions, such as Islamic boarding schools. In that 

case, it is very suitable and will make students 

enthusiastic and easier in learning mathematics. It can 

also contribute to the goals of Islamic education 

formulated in The 2nd International Islamic Education 

Conference. Further, can achieve the ultimate goal of 

education which lies in its realization, that is, complete 

surrender to Allah at the level of the individual, 

community, and humanity [10]. In addition, learning 

mathematics is also closely related to al-akhlakhul 

kharimah (good attitude). Al-akhlakul kharimah in this 

case contains Islamic values [11]. So it is necessary to 

compile math problems by integrating Islamic values into 

them. 

The fact is that at the Hidayatullah-Batakte Islamic 

Boarding School, the teachers are still not optimal in 

providing Islamic-values-integrated mathematics 

questions in the process of learning and evaluating 

mathematics learning. Teachers also rarely give story 

questions in giving math tests. When students are faced 

with story problems, they have difficulty determining 

what is known and what is being asked, allowing errors 

to occur in the problem-solving process. In learning 

mathematics, story problems for subtraction and addition 

problems often use the words debt and loan, which 

indirectly instills the character of borrowing or owed. The 

teacher does not ask questions using the terms infaq, 

zakat, or words that contain Islamic values of almsgiving. 

In this study, in response to the preceeding research, the 

researchers provided math problems in the form of story 

questions integrated with Islamic values. The purpose of 

giving Islamic-integrated mathematics questions to 

students at Islamic Boarding Schools is to enable students 

to naturally and unconsciously learn Islamic values. 

Terms that contain Islamic values are terms that they 

often read in the Qur’an and they often hear in lectures 
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from uztad and uztadzah (the teachers), so this is not a 

new thing for them. The word Islamic value in the story 

questions given is not new, but students still often 

experience difficulties in the problem-solving process. 

The descriptions above show that there are factors 

affecting mathematical problem-solving ability. One of 

the influencing factors is gender. Thus, the researchers 

want to investigate further how students’ mathematical 

problem-solving abilities are at the Hidayatullah-Batakte 

Islamic boarding school where the test questions given 

are Islamic-integrated mathematics questions that are still 

rarely applied in this madrasa school.  The way to assess 

and analyze mathematical problem-solving abilities in 

this study is to use problem-solving indicators according 

to Polya. 

2. METHODS 

This research was descriptive-qualitative research 

aiming to describe students’ problem-solving ability in 

solving Islamic-integrated mathematics problems based 

on gender. This research was conducted at Hidayatullah-

Batakte Islamic Boarding School, Batakte, West Kupang. 

The subjects of this study were 10 male and 10 female 

students of class VII at MTS Hidayatullah-Batakte for the 

academic year 2020/2021. The students were chosen 

randomly regardless of whether each student had their 

advantages to meet the needs of the research that would 

review students’ problem-solving abilities from a gender 

perspective. Because gender differences are not only 

based on biological differences, but gender also causes 

differences in male and female brains in structure and 

their functional background [12]. In addition to 

differences in brain structure, Elliot et al. summarize 

gender differences in terms of characteristics, namely 

physical differences, verbal differences, spatial abilities, 

mathematical abilities, and learning motivation [12]. In 

this study, gender differences will be investigated in 

terms of the characteristics of mathematical abilities.  

The research instruments are in the form of Islamic-

integrated mathematics problem-solving test questions 

and interview guidelines. This research began by 

compiling supporting instruments, namely problem-

solving questions and interview guidelines based on the 

stages of problem-solving ability. The developed test 

question has been gone through expert validations. After 

being validated and given suggestions, the researchers 

then improved the test item instruments and used them in 

research. 

Data examination was carried out when the data had 

been collected from the completion of the test and ended 

when compiling the research report. The collected data is 

then checked and scored according to the problem-

solving indicators used in the study. The criteria for the 

component indicators of problem-solving are presented 

in Table 1. The categories of mathematical problem-

solving abilities are attached in Table 2. 

  

 

Table 1. The component of problem-solving 

No 

The 

Component 

of PS Ability 

The indicators of PS Ability 

1. Understandi

ng the 

problem 

a) Students are able to 

understand the problem by 

writing what they know, 

asked from the given 

problem 

2. Make a plan a) Students are able to find 

appropriate operations for 

solving a given problem 

b) Students are able to 

determine strategies that 

can be used in solving 

problems. 

3. Solve the 

problems 

according to 

what has 

been 

planned 

a) Students are able to 

reinterpret the problems 

given in the form of 

mathematical sentences. 

b) Students can use the 

planned completion 

strategy 

4. Re-checking a) Students are able to match 

the results obtained with 

the questions asked 

b) Students are able to 

interpret the answers 

obtained. 

c) Students are able to identify 

whether there are other 

ways to get a solution to the 

problem. 

d) Identify whether there are 

answers or other results that 

meet. 
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In this study, the examination process is carried out 

using the data analysis technique namely reducing data, 

presenting data, and drawing conclusions [13]. 

3. RESULTS AND DISCUSSION 

The findings are discussed with research questions 

that aim to describe students’ mathematical problem-

solving abilities from a gender perspective. There are 

differences in solving mathematical problems between 

female and male students. Based on the test from 10 male 

and female 10 students, the results were obtained in Table 

3 and 4. In Table 3, it can be seen that from the 10 male 

students who took the test, 2 were in the high category 

with scores obtained are 84 and 78 respectively, while 8 

others were in the medium category with scores ranging 

from 43 to 67. Then the test results of female students are 

shown in Table 4. Of the 10 female students who took the 

test, 6 were in the high category with scores ranging from 

75 to 84, while 4 others were in the medium category with 

scores ranging from 63 to 84.  

Based on the research data, it can be seen that male 

and female students both meet only two categories, 

namely high and medium. None is in a low category. 

Thus it can be concluded that both male and female 

students have good mathematical problem-solving 

abilities. The striking thing that distinguishes the 

problem-solving abilities between male and female 

students is in terms of score and category achievement. 

The number of female students in the high category is 

higher than their male counterparts. However, the 

achievement of problem-solving indicators from stages 1 

to 4 is not much different.  

The way of solving the problem and the final result of 

the solution between male and female students is slightly 

different. For the high and medium categories, both male 

and female students passed each stage of problem-

solving in a structured manner from the stage of 

understanding the problem to the stage of planning a 

solution. However, when solving the problem, female 

students tend to write the completion process in more 

detail than male students. After writing the formula that 

will be used to solve the problem, the female students 

begin to enter the numbers according to what is known 

from the problem and calculate. All completion processes 

are described in detail by female students, compared to 

male students who only directly write numbers to count, 

which results in errors in the calculation results because 

the numbers entered do not match what they want to 

solve from the given problem. Thus, students are said to 

have not understood the problem well. Following Polya’s 

principle, students are said to understand the problem 

when they can understand all the words used to state the 

problem by determining what is known and what is being 

asked, and can restate the problem in their own words 

[14]. 

When the male students are asked why they were 

directly entering the numbers and immediately writing 

the results, they answered that they wanted to finish the 

work quickly. They also said that the essence of solving 

problems was to get the correct final result to get a good 

grade. In contrast to the male students, the female 

students wrote the process in detail because they thought 

that the complete process would be assessed and would 

affect the final result of the assessment. Female students 

Table 3. The results of male students’ problem 

solving  

No 
Students’ 

name 
Score PS category 

1 AA 78 High 

2 DAA 49 Medium 

3 MN 64 Medium 

4 ASS 63 Medium 

5 MBH 67 Medium 

6 AFP 51 Medium 

7 IAA 43 Medium 

8 MA 54 Medium 

9 KAR 84 High 

10 FPR 54 Medium 

 

Table 4. The results of female students’ problem 

solving  

No 
Students’ 

name 
Score PS category 

1 KRD 66 Medium 

2 NN 75 High 

3 KAS 74 Medium 

4 MNL 84 High 

5 MH 75 High 

6 RI 80 High 

7 SA 63 Medium 

8 AM 66 Medium 

9 HLK 79 High 

10 NK 78 High 

 

Table 2. Categories of mathematics problem-solving 

abilities 

Score 
Categories of mathematical 

problem-solving abilities 

71 – 100 High 

41 – 71 Medium 

0 – 40 Low 
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were worried that their grades would be low if they did 

not write down the process in detail. This shows the cause 

of the differences between men and women in terms of 

conditions, one of which is behavior. Female students 

tend to behave according to rules and work more 

structured because of the anxiety factor, which is higher 

than male students [15]. Other factors that affect 

problem-solving abilities in terms of gender are 

psychological factors related to intelligence, attention, 

discipline, and readiness [16]. Female students tend to be 

more disciplined and more attentive, which is indicated 

by the results of solving problems that are structured 

according to the stages of problem-solving. In addition, 

female students are more attentive, indicated by their 

correct final results, because their attention is focused on 

test questions. At the stage of re-checking, female 

students more often re-examine what they have done to 

make sure whether the answer is correct or not. On the 

other hand, this stage was not done by male students who 

reasoned that they did not re-check what they were doing 

because they wanted to finish it quickly. However, the 

process that is carried out can reduce the assessment 

related to indicators of problem-solving ability, 

mentioning that problem-solving is a thought directed 

directly to determine solutions to a specific problem [17]. 

So in the process of problem-solving, directed thinking is 

needed. 

Please note that the problem-solving ability of each 

student is different. Internal factors that affect students’ 

problem-solving ability include intelligence, motivation, 

interests, talents, and mathematical abilities, as well as 

gender differences [18]. However, it does not mean that 

male students are not able to solve problems well. From 

the results of the interviews, the male students indicated 

that they understood the given problem. Still, they 

preferred to solve the problem directly without having to 

write down what was known and what was being asked 

in the early stage of solving the problem. This results in 

improper troubleshooting. Thus, the difference in solving 

these problems lies in the way male and female students 

solve problems [16]. 

Another thing that is of concern in this study is the 

problem of integrated problem-solving in Islam. 

According to the interview, both female students and 

male students answered that it was not a problem that the 

questions given were story questions that included 

Islamic values, because they understood the Islamic 

context. They hear these contexts every day, both in 

lectures and in the process of learning special subjects at 

Hidayatullah-Batakte Islamic Boarding School. Thus, 

there are no obstacles in the process of solving problems 

of Islamic-integrated mathematics. However, they said 

that this was the first time they had Islamic-integrated 

mathematics problems. Because previously, the math 

problems often given to them were general math 

problems, which did not include Islamic contexts. And 

they feel more interested and easier to understand stories 

that have context or elements of Islamic values. 

4. CONCLUSION 

Based on the results of the problem-solving test, 

several things were found to answer the objectives of this 

study. Regarding the problem-solving ability of Islamic-

integrated mathematics in terms of gender, the striking 

difference between female and male students is in the test 

results obtained from scores that fall into the category of 

high problem-solving abilities. The number of female 

students is higher than that of male students. This shows 

that the problem-solving abilities of female and male 

students are different. Several factors are considered to 

affect the differences in solving problems, which are seen 

from the different behavior between female and male 

students. In addition, psychological factors related to 

intelligence, attention, discipline, and readiness [16] are 

also considered to affect different problem-solving 

abilities between female and male students.  

Regarding the differences found in the steps of 

problem-solving process, which are understanding the 

problem, planning problem solving, solving problems, 

and reexamining the process, the difference lies in the 

stage of solving the problem and the stage of reexamining 

the process. At these two stages, female students tend to 

be more thorough and detailed in describing and solving 

problems according to the formula that has been written 

at the stage of planning a solution. In contrast, male 

students do not do this. Furthermore, at the reexamining 

the process, female students did this stage well, which 

resulted in the correct final result, while male students did 

not carry out the re-examination stage because they were 

sure of what was written and wanted to finish it quickly. 

Thus the gender factor affects problem-solving abilities. 

Through this research, it is found that students are 

attracted and interested in solving Islamic-integrated 

mathematics problems, because the Islamic contexts 

contained in the questions are things they often hear and 

learn every day in the Islamic boarding schools. By 

providing Islamic-integrated mathematics problems, 

students better understand the problems to be solved. 
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