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Abstract

Problem-solving ability is an important mathematical ability for finding solutions to problems. One
strategy that can improve students' problem-solving abilities is by involving them in solving story
problems. This study aims to analyze students' abilities in solving story problems associated with
the context of ethnomathematics based on Polya's steps. Using a quantitative descriptive approach
method with a focus on fifth-grade students of an elementary school in Banjarmasin City. Data
were collected through test instruments and response questionnaires. The results of the study
showed that the abilities of fifth-grade students of an elementary school in Banjarmasin City
were included in the category of lacking in solving story problems with the context of
ethnomathematics according to Polya's steps. The average score of students at the stage of
understanding the problem was included in the category of less, at the stage of devise a plan was
included in the category of very less, at the stage of carry out the plan was included in the category
of sufficient, and at the stage of look back was included in the category of very less. Therefore, a
more systematic learning strategy is needed to improve students' abilities in solving story problems
with the context of ethnomathematics.
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Introduction

Mathematics is one of the fundamental subjects taught at various levels of education,
from early childhood to high school. Mathematics is very important in life and plays an
important role in advancing science and technology, because mathematics is one of the
basic disciplines. Mathematics learning involves a process of teaching and learning, with
all the interactions that occur in it. A contextual approach has been developed in
mathematics education, which connects the mathematical concepts taught at school with
students' real-life experiences (Yosua & Rusmana, 2021). Therefore, students' learning
experience should start with a real problem that is relevant to them.

Having problem-solving skills is very important because humans face various
aspects of life problems. A strategy that can be applied in order to improve students' ability
in problem-solving is to involve them in solving story problems which are part of the
practice of solving mathematical problems in an appropriate way (Faridhatijannah et al.,
2022; Pellokila et al., 2020). When solving story problems, the goal is not to obtain the final
answer alone, but the main thing is for students to understand the underlying thought

process and the steps taken to reach the final answer. The benefits obtained during the
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process of solving story problems include helping students realize the practical application
of the material they have learned and improving their decision-making skills in life. It is
also important to know the ability of students in the learning process. As stated by Doko et
al. (2020), it is good for teachers to know students' abilities, such as their ability to solve
story problems, so that learning is more effective and successful in achieving learning goals.

The ability to solve story problems plays an important role in improving
mathematical problem-solving ability, because it also involves the development of
cognitive skills and logical thinking. However, based on previous research, it is suggested
that students' ability to solve story problems is still not optimal. A study by Nurvaida et al.
(2023) and Nugroho et al. (2023) stated that the average student in an elementary school is
categorized as having medium ability in solving story problems. Being included in the
moderate category in solving story problems has the potential to have a negative impact on
the student, because students tend to be less motivated to try more challenging problems
that are needed to deepen their understanding of mathematical concepts. The medium level
of student ability can be caused by several factors, such as lack of accuracy in reading and
understanding sentences, poor numeracy skills, and confusion in solving story problems
correctly (Wasiah et al., 2020).

An interview was conducted with a fifth-grade teacher of an elementary school in
Banjarmasin City, he said revealing that students are not accustomed to solving math
problems presented in story problems. Students have difficulty understanding the meaning
of words or terms used in the problem, resulting in confusion with the information presented
in the problem, what is asked, and the right steps to take in solving the problem. Teachers
try to make story problems using simple language, but still rarely include story problems
that are relevant to students' lives. This is influenced by the limited time in preparing story
problems and some teachers are newcomers to the area, so they have limited knowledge of
local culture.

Culture and mathematics are two important aspects of life. Mathematics learning
that incorporates cultural themes is called ethnomathematics (Rahmawati et al., 2023). The
application of ethnomathematics-based learning has several benefits, such as helping
students understand mathematics more deeply, expanding their cultural knowledge, and
making mathematics learning more interesting and relevant. Then, from the results of the
study and several indicators of students' understanding abilities, it is stated that there is an

influence of ethnomathematics on students' mathematical understanding abilities, namely
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in terms of identifying, understanding and applying mathematical ideas and solving
mathematical problems (Soebagyo et al., 2021). Ethnomathematics helps change the
perception of mathematics from something abstract to something real because students can
better understand mathematical problems that are connected to the culture they experience
in life. As revealed in Utami (2024) research which highlights the positive impact of
contextual learning on improving students' mathematical problem-solving skills at the
elementary school level. Therefore, incorporating ethnomathematics is expected to arouse
students' interest in learning to be greater, because they already have an initial
understanding based on their own cultural experiences.

Apart from including ethnomathematics elements in story problems, students also
need to know the right strategy in solving problems. One of these strategies is the use of
Polya's steps. Polya's step provide a systematic approach that helps students identify and
understand a problem, develop the skills needed to solve story problems, and apply
problem-solving strategies to challenges encountered in life.

Polya is known for his four steps in the problem-solving process. Polya (1973)
suggested these steps include: (1) understand the problem, (2) devise a plan, (3) carry out
the plan, and (4) look back. Ariani & Kenedi (2018) research revealed that the application
of Polya's steps to solve story problems related to volume in elementary schools has a
positive impact on student learning outcomes resulting in better results. This finding is
supported by the results of Asman & Ariani (2020) research which highlights that the use
of Polya's steps has a positive impact on students in the ability to solve story problems. By
following Polya's steps, students are given the opportunity to apply their abilities
effectively. Thus, the application of Polya's steps is considered effective for use in learning
mathematics and especially for the process of solving story problems.

Based on the description above, the researcher is interested in analyzing students'
ability to solve story problems based on Polya's steps and the story problems contain local
culture with an ethnomathematics context in the researcher's own area, namely a typical

cake from South Kalimantan.

565



MATHEMA JOURNAL E- ISSN 2686-5823
Volume 7 (2), 2025

Method

This research is a quantitative descriptive research with the aim of analyzing
students' ability to solve story problems with an ethnomathematics context based on
Polya's steps. In this study, the population was fifth-grade students of an elementary school
in Banjarmasin City. The technique used to determine the research sample was purposive
sampling. In this technique, the sample is selected based on certain criteria relevant to the
research objectives or other special characteristics that support the research focus (Etikan et
al., 2016). Purposive sampling allows researchers to choose subjects that are considered the
most representative. So that the sample in the study was 19 VA class students. VA class
students represent the cognitive development stage where abstraction abilities for
mathematical story problems begin to develop and Class VA has studied material on LCM
and HCF, which is the material that will be used in the story problems created by the
researcher.

In this study, the instruments used consisted of test instruments and questionnaire
instruments that had been validated by expert validators before being used for research.
The test instrument consisted of two ethnomathematics context story problems with LCM
and HCF materials. The questionnaire instrument contained several supporting questions to
obtain information from students regarding their responses to their experiences in solving
story problems with ethnomathematics contexts. Data were collected using test techniques
and questionnaire techniques. The data obtained is in the form of data on indicators of
solving story problems with an ethnomathematical context obtained from the results of
student work with reference to Polya's steps and also percentage data from each indicator
to determine students' ability to solve story problems on tests that have been done.
Students' ability to solve story problems is analyzed by looking at the solution process
written by students on the answer sheet and identified using problem-solving indicators

based on Polya's steps which can be seen in Table 1.
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Table 1. Scoring Guidelines for Solving Story Problems

Polya’s Stages of Analysis Reaction to the Problem Score
Students do not write known and asked information 0
Understand the problem Students write partially correct known and asked information 1
Students write the known and asked correctly 2
Students do not make a plan 0
) Students make a solution plan but a small part of it is correct 1
Devise a plan _
Students make the solution plan mostly correct 2
Students make the solution plan correctly 3
Students do not implement the solution plan 0
Students  implement the solution plan with incorrect 1
calculations
Students carry out the solution plan with a small part of correct 2
Carry out the plan calculations
Students carry out the solution plan with many correct and 3
incorrect calculations are equal
Students implement the solution plan with mostly correct 4
calculations
Students implement the solution plan with correct calculations 5
Students do not write the conclusion 0
Look back Students write partially correct conclusions 1
Students write the conclusion correctly 2

Source: Afiah (2018)
Then, students' final scores in solving story problems can be categorized based
on several categories. The categories of students' ability to solve story problems are

determined based on Table 2.

Table 2. Categories of Ability to Solve Math Story Problems

Percentage (%) Category
85,00-100 Very Good
70,00-84,99 Good
55,00-69,99 Sufficient
40,00-54,99 Less
0,00-39,99 Very Less

Source: Nirfayanti et al. (2022)

Results and Discussion
Based on the results obtained in the research that has been carried out, the
following percentage of students based on their ability to solve story problems can be seen

in Figure 1.
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Figure 1. Percentage of Students Based on Ability in Solving Story Problems

As shown in the figure, the highest percentage is 47%% or 9 students from the total
sample which means that the ability of students in solving story problems is mostly in the
very less category. Furthermore, the categories of students' abilities based on the average

student scores in solving story problems are presented in Table 3.

Table 3. Categories of Students' Ability to Solve Story Problems

No. Indicator Average Score Average Value Category
1 |Understand the problem 1,08 53,94 Less

2 |Devise a plan 1,02 34,21 Very Less

3 |Carry out the plan 3,00 60,00 Sufficient

4 |Look back 0,60 30,26 Very Less
Total 1,42 44,60 Less

Polya's steps play an important role in helping students think systematically, so that
students can recognize and understand a problem when solving story problems (Ariani &
Kenedi, 2018). The first stage in solving story problems according to Polya's steps is
understanding the problem. Students must understand the language and terms written in the
problem to identify the information provided, such as what is known, the data provided, the
relationship between the data, and whether the data is sufficient to answer the question.
They also need to recognize the question being asked. The average score of the
understanding stage of the problem is 53.94, so it falls into the less category. This happened
because students did not correctly write down the information they knew or the questions
asked. The students' answer sheets showed that they had difficulty expressing the problems
in the story problems using their own words. This difficulty stems from a lack of ability
and practice in mathematical literacy. In line with the findings of Rofi’ah et al. (2019), who
suggested that errors at the problem understanding stage are often caused by limited

language and reading skills.
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The second stage of solving story problems, according to Polya's steps, is devise a
plan. At this stage, students must develop the right strategy to solve the problem. Nurvaida
et al. (2023) explained that during the planning stage, students should be guided to connect
the known information with what is asked, and choose the right solution strategy. The
average value of the planning stage of 34.21% is included in the very less category. This
happens because most students skip the planning stage and move directly to the calculation
stage or to the plan implementation stage. The answer sheet shows that students have
difficulty connecting the information given in the problem with the mathematical concepts
they have learned. This difficulty arose due to a lack of understanding of the concept,
unfamiliarity with problem-based questions, and lack of attention to the necessary steps.
As stated by Asrofiyah et al. (2022), another factor is that students do not take solving
story problems seriously, resulting in mistakes in the process of doing it. The fact in the
field, students are not accustomed to solving story problems, so they tend to rush at this
stage and immediately do the calculations without planning the strategy properly.

The third stage of solving story problems, according to Polya's steps is carry out the
plan. At this stage, students solve math story problems using the strategies or steps they
have compiled in the previous stage, following logical procedures and arriving at the
correct answer. The average value of the stage of implementing the plan is 60.00% which
is included in the sufficient category. The answer sheet showed that students experienced
problems in calculation operations and lacked mastery of multiplication and division. This
is in accordance with the findings of Wasiah et al. (2020), which states that students usually
make mistakes in multiplication. Shalihah et al. (2022) further explained that errors at the
stage of carrying out the plan were caused by students who were still mistaken in
compiling the steps of the solution, did not carry out the solution plan optimally, and made
mistakes during the calculation.

The fourth stage of solving story problems, according to Polya's steps is look back.
At this stage, students must carefully examine each step of the solution they have completed.
The average score at the checking back stage of 30.26% is included in the very less
category. This is because most students do not re-examine their answers. The answer sheet
shows that students still have problems in summarizing the answers they find. Many
students do not write conclusions because they tend to shorten their responses and are not

used to writing the final conclusion. In addition, Rofi’ah et al. (2019) suggested that errors
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made at the initial stage can also affect errors at this stage, causing errors when drawing
conclusions.

The results showed that there were differences in students' abilities in solving story
problems. According to Nirfayanti et al. (2022), students' abilities in solving story
problems can be classified into five categories, namely very good, good, sufficient, less,
and very less. Factors that can affect differences in student abilities, such as students' lack
of accuracy in reading and understanding sentences in story problems, some do not master
the material so it is difficult to find the right solution, and some students experience
problems when doing calculations. On average, students are able to perform some of
Polya's steps correctly, but still need further practice and reinforcement at certain stages
and need to be supported by a stronger understanding of concepts and an increase in
student literacy skills. Students who can understand and master literacy skills can help in
solving mathematical problems that they often encounter in life (Hazimah & Sutisna, 2023).

In the percentage above, students who fall into the very less category in the ability
to solve story problems have the largest percentage of the entire sample. In this category,
some students had difficulty in translating information into mathematical expressions
because they did not understand exactly what was asked in the problem, errors in
determining the correct formula, and were not accustomed to writing conclusions. This
causes errors during the process of solving story problems. Students who experience
problems in learning mathematics usually make mistakes such as counting errors,
especially when working on story problems (Hazimah & Sutisna, 2023).

Some students in this study scored higher at the stage of implementing the plan than
at the stage of understanding the problem, this was influenced by a lack of conceptual
understanding of the material. According to Sulistiyorini and Setyaningsih (2017) research,
students have difficulty understanding problems due to a lack of understanding of concepts
and have not been able to interpret the sentences used in story problems. This causes errors
when identifying information presented in story problems. Another influencing factor is
students' habits in communicating in writing. These students usually follow the
predetermined solution steps without writing down the known information in the story
problem. Students who carry out the plan well usually follow the procedures that have been
taught, but are not accustomed to understanding and formulating problems independently.
This was observed by the researcher, during the field repeatedly the student asked whether

to write known and asked on the answer sheet. Muljo (2022) research also states that
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students who have oral and written communication skills are better at solving problems,
are more interested when facing challenges, and have a willingness to find solutions.

In this study also found students who scored higher at the stage of understanding
the problem than at the stage of implementing the plan. This is due to limited conceptual
understanding that causes students to only write known information and questions on the
answer sheet without solving the story problem as a whole. In line with the research of
Rismadani et al. (2021) which states that the obstacles experienced by students when
solving math story problems are due to low numeracy skills and lack of understanding of
concepts. As a result, they have difficulty identifying the right calculation operations and
ultimately only record the information they know and the questions asked, without solving
the problem as a whole.

To overcome this problem, it is recommended that teachers use strategies in
learning that focus on improving students' concept understanding and encourage their
involvement in a systematic problem- solving process. A teaching approach that
emphasizes understanding of concepts, relationships between concepts, and practice in
formulating and understanding problems independently can help students to improve their
ability to understand problems and apply solutions more effectively. In addition, teachers
must be flexible in seeing students' ability to communicate in writing in expressing their
reasoning. Teachers must foster a supportive learning environment and act as facilitators to
help achieve the goals of mathematics learning, especially in developing students'
mathematical communication skills (Nuraeni & Luritawaty, 2016). Furthermore, the
results of the student response questionnaire after working on story problems with an
ethnomathematics context can be seen in Table 4.

The term ethnomathematics was quite familiar to students before they worked on
the story problems. This is based on the average score of 1.68 on a scale of 2 which shows
that most students have heard the term ethnomathematics before. The use of story
problems related to culture was often found by students, getting an average score of 3.11 on
a scale of 5 for the response to this question. This shows that some students' interaction with
story problems related to culture has occurred, although there are still students who rarely
find story problems with cultural contexts. The use of cultural context in math story

problems can be a more contextual and meaningful learning experience for students.
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Table 4. Student Response Questionnaire Results

Statement Score | Frequency | Percentage (%) | Average

Never heard of ethnomathematics before working 1 6 31,60 168
on story problems 2 13 68,40 ’

1 1 5,30

2 5 26,30
Often find math story problems related to regional

3 6 31,60 3,11
culture

4 5 26,30

5 2 10,50

1 0 0
Story problems with an ethnomathematical 2 0 0
context are more interesting than ordinary story 3 2 10,50 4,05
problems 4 14 73,70

5 3 15,80

1 0 0

2 4 21,10
It is easier to understand story problems that use 3,21

3 9 47,40
ethnomathematics context

4 4 21,10

5 2 10,50

1 0 0
Story problems with an ethnomathematical 2 2 10,50
context help in applying mathematical concepts 3 3 15,80 3,89
better 4 9 47,40

5 5 26,30

Students also showed interest in story problems with an ethnomathematical context.
The average score obtained was 4.05 on a scale of 5, which means that students felt that
the story problem was more interesting than the usual story problem. This is indicated by the
presence of cultural elements that are in accordance with their daily lives such as pictures
of typical South Kalimantan cakes, thus increasing students' interest in participating in
learning. In addition, students found it quite easy to understand story problems with an
ethnomathematics context, with an average score of 3.21 on a scale of 5. The
ethnomathematics context in the problem seems to help students connect mathematical
concepts with real situations, although comprehension challenges still exist for some
students. The application of mathematical concepts through story problems with

ethnomathematics contexts was also considered effective, with an average score of 3.89 on
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a scale of 5. This shows that the use of problems with ethnomathematics contexts can help
students understand and apply mathematical concepts better, and encourage them to see the
application of mathematical concepts in their lives.

Culture and mathematics are closely interconnected in everyday life. By
incorporating ethnomathematics concepts, students will gain an understanding of the
relationship between culture and mathematics. Based on the questionnaire results, students
showed greater interest in story problems with an ethnomathematics context. Increased
student interest in the ethnomathematics context will help create a more enjoyable learning
environment. This is in line with the research of Soebagyo et al. (2021), which states that one
of the benefits of learning with an ethnomathematics context is to help students understand
mathematics, thus making the learning experience more enjoyable. By integrating cultural
elements into story problems, students gain new learning experiences and more easily
understand math problems, because they are related to real-life situations that are familiar
to them. Overall, the use of ethnomathematics contexts in story problems proved more

effective in helping students understand and apply mathematical concepts.

Conclusion and Suggestion

Polya's steps contain four stages, namely the first stage of understanding the
problem, the second stage of planning the solution, the third stage of implementing the
plan, and the fourth stage of checking back. In this study, the categories of students'
abilities at each Polya stage are consecutively less, very less, sufficient, and very less. So,
the ability of fifth-grade students of an elementary school in Banjarmasin City in solving
story problems with an ethnomathematics context based on Polya's steps is in the less
category. Then, the use of the ethnomathematics context in learning shows a positive
response from students. Overall, this approach proved effective for use in learning
mathematics.

Based on the results of the study, students are advised to improve their
mathematical literacy skills by being more careful in reading story problems, recording
known information, planning solutions before calculating, and re-examining work results
to be more focused. Then, teachers can utilize the findings of this study to design more
effective learning, such as applying problem-based learning and Polya's stages routinely,
while strengthening the ethnomathematics context so that students more easily understand

relevant everyday problems. In addition, future researchers can expand the research by
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involving subjects from different grade levels or schools and using more diverse
instruments, such as interviews, to explore students' understanding in depth and make a

wider contribution to the development of ethnomathematics-based mathematics learning.
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