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ABSTRAK

Penelitian ini bertujuan untuk mendeskripsikan tingkat kemampuan pemahaman matematis siswa
sekolah dasar dalam menyelesaikan soal cerita. Permasalahan penelitian berangkat dari temuan bahwa
pemahaman konsep dasar matematika pada siswa kelas IV masih bervariasi, khususnya dalam
mengaitkan konsep dengan situasi kontekstual. Penelitian ini menggunakan metode deskriptif kuantitatif
di salah satu Sekolah Dasar di Kabupaten Manokwari. Subjek penelitian adalah siswa kelas IV yang
berjumlah 31 orang, dengan data diperoleh melalui tes uraian yang terdiri dari sepuluh soal sesuai lima
indikator kemampuan pemahaman matematis. Teknik pengumpulan data dilakukan melalui pemberian
tes, sedangkan analisis data menggunakan statistik deskriptif untuk menafsirkan kecenderungan
capaian siswa pada setiap indikator. Hasil penelitian menunjukkan bahwa kemampuan pemahaman
matematis siswa berada pada tingkat sedang, dengan variasi penguasaan konsep yang cukup lebar
antarsiswa. Indikator pengaplikasian konsep dalam situasi kontekstual merupakan aspek yang paling
dikuasai, sedangkan kemampuan menyatakan ulang konsep serta membedakan contoh dan bukan
contoh masih lemah. Temuan ini menegaskan perlunya penguatan pemahaman konseptual melalui
strategi pembelajaran yang menekankan representasi makna dan hubungan antar konsep agar
perkembangan kompetensi matematis siswa lebih merata.

Kata Kunci :Kemampuan Pemahaman Matematis, Soal cerita Matematika, Siswa Sekolah dasar

ABSTRACT

This study aims to describe the level of mathematical comprehension ability of elementary school
students in solving story problems. The research problem departs from the finding that the
understanding of basic mathematical concepts in grade IV students still varies, especially in relating
concepts to contextual situations. This study uses a quantitative descriptive method in one of the
elementary schools in Manokwari Regency. The research subjects were 31 students in grade IV, with
data obtained through a description test consisting of ten questions according to five indicators of
mathematical comprehension ability. The data collection technique is carried out through the
administration of tests, while the data analysis uses descriptive statistics to interpret the tendency of
student achievement in each indicator. The results of the study show that students' mathematical
comprehension skills are at a moderate level, with a wide variation in concept mastery between
students. Indicators of the application of concepts in contextual situations are the most mastered
aspects, while the ability to restate concepts and distinguish examples and non-examples is still weak.
These findings emphasize the need to strengthen conceptual understanding through learning strategies
that emphasize the representation of meaning and the relationship between concepts so that the
development of students' mathematical competence is more even.
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1. INTRODUCTION

Mathematics education is one of the important indicators in assessing the quality of the basic
education system in a country. The ability to understand mathematics applied from an early age
will foster a critical, systematic mindset, and good problem-solving skills in elementary school
students. In Indonesia itself, improving the quality of education has been carried out through
various policies, but the results of the study show that the mathematical ability of elementary
school students is not fully optimal. Several research results report that the mathematical ability
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of students, especially in grade IV of elementary schoo], is still at an alarming level. In the study,
Nabila et al, (2023) reported that of the 114 grade IV students studied on the aspect of
mathematical connection, only 14% of students had a good to good category, and none reached
the very good category, while the other 86% had less to very poor ability, with an average ability
of 24%. The results of other studies also reveal the same thing, for example, in the aspect of
problem-solving ability, only 6.67% are considered sufficient, while others have less to very less
ability (Kenedi et al, 2019). In the aspect of mathematical critical thinking ability, 88.33% is in the
low to medium category, while in the aspect of numeracy literacy, the topic of numbers reaches
an average of 65.8%, but difficulties are still found in understanding information and
communicating mathematical reasons (Riadoh et al, 2023; Aini et al,, 2025). Meanwhile, in terms
of mathematical ability and concept comprehension, only 43.27% are classified as low in
mathematics and 30.2% have lower mathematical concept understanding skills (Jediut et al,
2023;Pratama et al, 2022). This shows that the achievement of mathematics learning in
elementary level students is still not in line with the goals of the national curriculum.

One of the competency-based curriculums in Indonesia is the 2013 Curriculum, which not
only emphasizes the memorization of mathematical formulas, but also on understanding and
applying concepts in contextual situations or in the form of daily life story problems. One of the
obstacles in learning mathematics is the inability of students to solve mathematical story
problems, this is because mathematical word problemrequire two things, namely understanding
concepts and the ability to interpret information into mathematical equations (Surbakti et al,
2024; Kurniawati, 2024). Students who are used to memorizing formulas without understanding
the concept and context will have difficulty solving story problems. Some of the factors that affect
this include low numeracy literacy skills and low learning motivation (Endradewi et al,, 2025).

Mathematics learning in grade IV of elementary school is a stage where students begin to be
introduced to more complex mathematical concepts introduction materials, such as materials
related to fractions, measurements, story problems, and so on, where the material is focused on
problem solving and understanding the relationship between concepts. However, the results of
the study show that one of the biggest challenges still faced by grade IV elementary school
students is about solving math story problems. The average mathematical comprehension of
grade IV students in solving word problemis still at a low to medium level. Most students have
difficulty understanding the meaning of the problem, using the right calculation operations, and
applying the right solution strategy (Hamidah and Ain, 2022; Unaenah et al,, 2023). This is due to
weak understanding of concepts, low motivation and interest in learning mathematics, and
anxiety about mathematics (Muslimah and Witanto, 2025). In addition, success in solving math
word problemis also influenced by the ability to read and understand the language of the problem
(Nahdi et al, 2023).

The main problems that students often face are difficulties in interpreting word probleminto
mathematical models, making a solution plan, and rechecking the answers. This is due to learning
that is still oriented towards memorizing formulas, lack of practice in doing word problemin class,
limited support and motivation from parents, and lack of students' habits in working on various
problems. This causes students to have difficulty in starting and understanding questions, when
the teacher gives math story problems. Standardization in the curriculum that requires word
problemto be integrated into mathematics problems, so this research is important.

Several studies related to the ability to understand and solve mathematical word problemin
grade IV in Indonesia have been conducted. Muhammad et al, (2023) in their research on
"Students' Ability to Solve Word problemin Elementary School Grade IV Mathematics Learning"
examined 70 grade IV students of SD Negeri 24 East Pontianak, found that students' ability to
solve word problemwas still relatively low, with an average score of 55.60. Furthermore, the
research of Wasiah et al, (2024) in their research on "Analysis of Students' Ability to Solve Word
problemin Mathematics Learning in Grade IV SDN 9 Bukit Batu Riau" obtained an average score
of 63.08 from several indicators, such as writing down what is known, what is asked, completing
mathematical models, and making conclusions. In addition, the research of Priandhika &
Maharbid (2024) on "Analysis of Students' Mistakes in Solving Fractional Mathematics Word
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problemfor Grade IV Elementary School" showed that students often experience errors in
understanding problems, using formulas, performing calculation operations, recognizing
mathematical symbols, and interpreting word probleminto mathematical models. From some of
these studies, it can be seen that a lot of research on mathematics problems has been carried out,
but the main focus is still on calculating scores or identifying errors without the division of more
detailed indicators of mathematical understanding, such as the stages of completion in the Polya
method starting from planning strategies to re-examining answers. In addition, some research
results reported that students' mathematical understanding was still relatively low, especially in
fraction materials, number operations, and flat buildings. However, the research is still descriptive
and still focuses on single material, while research on word problemhas not been specifically
studied in grade IV of elementary school, along with indicators that compile understanding.

The educational curriculum in the 21st century is directed so that students have problem
solving skills, so that students are required to not only be able to understand mathematical
concepts, but also must have the ability to apply learning contextually. However, the results of the
study show that the average students' Mathematical Understanding Ability is still relatively low,
and only a few are in the high category. It will be difficult for teachers and policymakers to
determine effective learning strategies if research on understanding stories is not done in depth.
Efforts to improve mathematical understanding at the initial level will have a long-term positive
impact on students, so that it will provide a solid foundation for mathematics learning at the
higher education level. Therefore, research on the analysis of mathematical comprehension of
grade IV students in solving word problemis important, to improve the effectiveness of
mathematics learning and student learning outcomes in a sustainable manner.

2. METHOD

This study uses a quantitative approach with a descriptive method. This research was carried out at

SD YPPK Sta. Sisilia, Manokwari, West Papua. The research subjects consisted of 31 elementary school

students in grade IV for the 2025/2026 school year. The instrument used to collect data is a test instrument

in the form of essay questions prepared based on the Mathematical Understanding Ability (MUA) indicator.
The MUA indicator grid used to compile test questions can be seen in the following table 1.
Table 1. Indicator Blueprint for Mathematical Understanding Ability (MUA)

No. MUA Indicator Question Indicator Question
Number
Students can write repeated addition sentences 1
Restating a concept that has _toexpress the result of multiplication.
1 . .
been learned Students can write repeated subtraction 2

sentences to express the result of the division.

. . Students can write down which statement or
Identify and provide examples . AT . 3
picture shows the multiplication operation
2 and non-examples of a concept . .
Students can choose which statement or image
that has been learned L .
shows the division operation
. Students can calculate the results of
Applying concepts through C e )
2 multiplication operations correctly
3  specific procedures or P
. Students can calculate the results of division
algorithms . 6
operations correctly

Presenting concepts in a wide Students can draw or create a table to show the

4 variety of  mathematical —multiplication operation 4
representations (symbols, Students can draw or create a table to show the 8
drawings, diagrams, tables) division operation

Students can use multiplication or division to 9

5 Applying concepts or _solve story problems
algorithms to problem-solving  Students can use divisions to solve story 10

problems
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The test result data was analyzed using descriptive statistics which included the calculation of average
scores, maximum and minimum values and standard deviations. The student's level of Mathematical
Understanding Ability is calculated using the following equation:

MUA Score = —wudentscore 44400 1)

Maximum score

The results of the calculation of students' MUA scores are then categorized based on the categorization table
according to Suprihatin, (2018) as follows:
Table 2. Category Results Percentage of Assessment Results

No Category Percentage Results
1 High > 70%

2 Medium 55% < X <70%
3 Low <55%

3. RESULT AND DISCUSSION

Descriptive statistical analysis of students' abilities is presented in Table 3. Descriptive analysis
provides general information about the range of grades, average grades, and the distribution of students'
abilities in the classroom. This information is the basis for analyzing more deeply the pattern of diversity of
abilities between students, as well as identifying students' strengths and weaknesses in understanding the
context of the problem.

Table 3. Descriptive Statistics of Students' Mathematical understanding ability

Descriptive Statistics
[+l Minimum  Maximum Mean Std. Deviation

Milai N 18 100 63.42 18.399
Valid M (listwise) E)

The ability of grade IV students to solve math word problemstill shows mixed and unstable results.
Based on the results of the descriptive analysis in Table 3, from 31 students, the score was in the range of
18to 100, with a mean score of 63.42, and a standard deviation of 18.399. This score shows that the average
class has not reached an optimal level of mastery, especially when compared to the minimum competency
standard or Minimum Completeness Criteria (MCC), which is more than 70 (Sholikhah et al, 2025). This
shows that most students have not fully mastered the process of understanding, interpreting, and solving
math story problems. However, if referring to Maya (2011), the ability of students in grade IV is in the
medium category, with a score range of 55 - 70.

A very wide range of grades indicates a relatively high variation in ability between students. Students
who scored 18 described that there was a group of students who had difficulty reading information,
identifying keywords, and integrating word probleminto the mathematical model. On the other hand, the
group of students who obtained a score of 100 described that the student already had excellent ability to
solve problems, determine solution strategies, and provide detailed answers. This wide range of grades
shows that uneven mastery of concepts and applied learning have not had the same impact on all students.

In addition, the standard deviation in this study was 18,399 which confirmed that there is a diversity
of story-solving skills among students. This also shows that the class is not homogeneous, which means that
there are groups of students who can understand the material quickly and there are also groups who have
difficulty analyzing the questions. This difference is caused by several factors, including different reading
skills, less experience in solving non-routine problems, and lack of habit in using visual models to interpret
word probleminto mathematical models. The results of the study showed that there was a positive and
significant correlation between reading ability and the ability to solve story problems. Reading ability
contributes to the ability to solve word problemby 21.3% (Muarifa et al, 2021; Hadianto et al, 2021).
Students who have a weak understanding of the text tend to have difficulty identifying important
information and translating the problem into mathematical form (Nahdi et al, 2023; Cimen & Kartal, 2021).

The characteristics of math word problemare not just the ability to calculate, but students are required
to have the ability to understand the context, filter relevant information, make mathematical models, and
perform calculations. The average ability score of 63.42 indicates that many students have difficulties in the
early stages, especially in translating word problemand creating mathematical models. This is in line with
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previous research that reported that most grade IV students experience obstacles not in arithmetic
operations, but in the ability to interpret text into mathematical symbols (Cimen & Kartal, 2021). In
addition, the results of this study are in line with previous research which stated that most grade IV students
tend to only master part of the stages of solving mathematical word problem(Vessonen et al, 2024).
Therefore, this study provides the same pattern, where students' ability to think conceptually is not strong,
but students are still dwelling on procedural skills.

Based on these conditions, learning must be focused on the ability to understand problems. Teachers
need to provide scaffolding gradually by providing concrete examples, mathematical reading exercises, the
use of storyline diagrams, information tables or with other visualizations that help students in analyzing
information (Saidul & Widyasari, 2025; Anggreni & Munzir, 2025; lavars & Llinares, 2020). The use of a
variety of representations (text, images, videos, diagrams) helps students understand abstract concepts and
improve problem-solving skills, especially if scaffolding is tailored to students' needs (Chen et al, 2023;
rezat & Leifield, 2022). Contextual learning and the use of examples in daily life can help students in building
meaning before entering the calculation process.

The analysis was also carried out to see the percentage of students' Mathematical Understanding
Ability categories divided into 3 categories, namely high, medium and low categories. The categorization of
students' MUA results can be seen in the following diagram:

The Percentage of Students’ MUR Results

E High ®Medium Low

Figure 1. Percentage of Students Based on Mathematical Understanding Ability Category

High Category

Students in the high category (35%) show good mathematical comprehension skills. Students are able
to solve problems in systematic steps and provide logical explanations of each completion procedure. In
their work, they can see an understanding of the concept of number operations and the ability to relate
concepts to each other. This indicates that students in this category have reached a mature stage of
conceptual and procedural understanding.
Medium Category

Students in the medium category (42%) have been able to understand most basic math concepts, but
still have difficulty applying the concepts to new situations or non-routine problems. The errors that arise
generally lie in the process of interpreting the problem and applying the formula. This shows that they
understand the steps of completion, but are not yet fully able to reason about the meaning of the concept in
depth.
Low Category

Students in the low category (23%) tend to have difficulty understanding problems and choosing the
right solution strategy. Some of the students' work results show errors in understanding the information
from the questions or applying inappropriate procedures. This condition shows that they are still in the
early stage of understanding, where the concept has not been fully conceptually embedded. Support in the
form of contextual learning and the use of concrete media needs to be provided to help them understand
the meaning of mathematics more fully (Chen et al, 2023; Rezat & Leifield, 2022).

Mariana Jeujanan / Analysis of Mathematical Understanding Ability of Grade IV Students in Solving Mathematical Word Problem



ICESY: INTERNATIONAL CONFERENCE ON EDUCATION AND SOCIETY
Volume 01, Issue 01, 2026

The analysis was also carried out to obtain a deeper picture of aspects of students' Mathematical
Understanding Ability by looking at the average score on each MUA indicator. The average score results per
indicator are presented in the following table:

Table 4. Average Score per Indicator

No Indicators of Mathematical Average MUA Value Catesor
Understanding Ability (MUA) Score (%) gory
1 | Restating a concept that has been learned 1,87 47 Low
Identify and provide examples and non-
2 examples of a concept that has been learned 1.87 47 Low
3 Applying  concepts  through  specific 2,82 71 High

procedures or algorithms

Presenting concepts in a wide variety of
4 | mathematical representations (symbols, 2,76 69 Medium
figures, diagrams, tables)

Applying concepts or algorithms to problem-
solving

Based on the results of the analysis of the average score per indicator of mathematical understanding
ability, it was found that the fifth indicator, namely the ability to apply concepts to contextual problem
solving, had the highest average score of 3.32 or obtained a score percentage of 83%, so it was in the high
category. This shows that most students have been able to use the concept of number operations in solving
word problemrelated to real situations. In other words, they have come to the stage of conceptual
application in a broader context.

Meanwhile, the lowest average score was found in the first and second indicators of the same
magnitude, namely 1.87 or 47%. This value shows that indicators 1 and 2 of the MUA value obtained are in
the low category. These two indicators relate to the ability to restate concepts and identify and provide
examples and not examples of concepts that have been learned. The low score on the indicator indicates
that some students still have difficulty in understanding the basic meaning of a concept and distinguishing
the characteristics of mathematical cooperatives correctly. This condition shows that students' conceptual
understanding is not fully mature, even though they have been able to apply the procedure in the context of
the problem.

The third indicator (applying concepts through procedures or algorithms) and the fourth indicator
(presenting concepts in various forms of mathematical representation) obtained an average score of 2.82
and 2.76. The MUA score for indicator 3, which is 71%, is in the high category. Meanwhile, indicator 4 is in
the medium category with a score of 69%. This score shows that students are relatively able to carry out
calculation procedures and display concepts in the form of symbols or tables, but a deep understanding of
the meaning of concepts still needs to be improved. Although students can perform procedures and
representations, many still make mistakes in calculation, formula selection, or interpretation of questions.
This shows that students' conceptual understanding is not optimal, so mistakes often occur in solving
problems that require an understanding of the meaning behind the procedure (Otniel & Kurniadi, 2025;
Novitasari & Fitriana, 2021).

The average score per MUA indicator in this study is in line with the trend of national MUA indicators,
where the basic indicators of "restating concepts" and "identifying examples/not examples tend to have
sufficient to very good scores, but in some studies students experience difficulties if the questions require
in-depth understanding or analysis. In the indicators "applying concepts" and "presenting in various
representations” are often a challenge, with medium to low average achievements. Students tend to have
an easier time with routine questions than questions that demand representation or application of concepts
in different forms, while indicators of "applying concepts to contextual problem-solving" tend to score high,
especially if the questions are relevant to daily life, but there are still variations depending on the complexity
of the questions (Nasution & Rahyu, 2023; Alfina & Sutirna, 2022; Rahayu & Pujiastuti 2018).

This average pattern shows that students' applicability and representation skills are higher than initial
conceptual skills. These findings are in line with the views of Kilpatrick et al. (2001) and NCTM (2000), that
conceptual understanding develops gradually through learning experiences that require students to
represent and apply concepts in a variety of contexts. Therefore, a learning strategy that emphasizes the
exploration of the meaning of concepts and their relationship to real situations is needed to strengthen the
mathematical understanding of elementary school students.

3,32 83 High
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4. CONCLUSION

Based on the results of the research, it can be concluded that the Mathematical Understanding
Ability of grade IV elementary school students is in the medium category. These findings suggest that most
students have been able to understand the basic concepts of addition and subtraction operations, despite
considerable variation in abilities between individuals. These variations show that the mastery of
mathematical concepts is still uneven in the classroom.

Analysis per indicator shows that the ability to apply concepts in contextual problem solving is the
aspect that students are most proficient in. Students are relatively able to use the concept of number
operations when they have to solve problems related to real situations. On the other hand, the first and
second indicators related to the ability to restate concepts and identify examples and not examples were
the aspects with the lowest achievements. This indicates that students' basic conceptual understanding is
still weak, especially in distinguishing the characteristics of concepts and in interpreting the meaning of a
mathematical operation precisely.

The pattern of students’ abilities shows that the application aspect is more developed than the
conceptual aspect. This condition is in line with various studies that state that elementary school students
tend to be able to follow problem-solving procedures, but do not fully understand the underlying concepts.
These findings emphasize the need to strengthen learning that is oriented towards the meaning of concepts,
the development of varied mathematical representations, and the deepening of the relationships between
concepts.

The results of this study also provide implications for future academic studies, especially regarding
the factors that affect students' low conceptual understanding. Further research can be directed to examine
the role of learning strategies, reading literacy skills, and problem characteristics in shaping students'
mathematical understanding at the elementary education level.
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