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ABSTRACT
This study aims to analyze students' mathematical concept understanding ability in solving problems on integers. The research subjects were  using purposive sampling technique, grade VII students at a Public Junior High School in Karawang Regency. The research instrument consisted of three descriptive questions that measured three indicators of conceptual understanding, namely translation (changing the form of a story problem into a mathematical equation), interpretation (giving meaning to the results of calculations), and extrapolation (concluding the results obtained from previous calculations). Data were collected through written tests and analyzed using data reduction, data presentation, and conclusion drawing techniques. The results showed that students with high abilities met all three indicators of mathematical concept understanding. Students with moderate abilities only met one indicator, while students with low abilities did not meet the concept understanding indicator. These findings indicate that most students still have difficulty in understanding the concept of integers. Therefore, a more innovative learning approach is needed, such as problem-based learning and the use of teaching aids, to improve student understanding. In addition, more varied formative evaluations can help students develop translation, interpretation, and extrapolation skills. Teachers are also advised to provide more contextual exercises so that students can apply the concept of integers in everyday life. This study can be a reference for further research in identifying factors that influence students' understanding of mathematical concepts and more effective learning strategies. Thus, it is hoped that the results of this study can contribute to the development of better mathematics learning methods.
Keywords: analysis, integers, understanding of mathematical concepts.

ABSTRAK
Penelitian ini bertujuan untuk menganalisis kemampuan pemahaman konsep matematis siswa dalam menyelesaikan soal pada materi bilangan bulat. Subjek penelitian menggunakan teknik purposive sampling siswa kelas VII di SMP Negeri di Kabupaten Karawang. Instrumen penelitian terdiri dari tiga soal uraian yang mengukur tiga indikator pemahaman konsep, yaitu translation (mengubah bentuk soal cerita ke dalam persamaan matematika), interpretation (memberikan makna terhadap hasil perhitungan), dan extrapolation (menyimpulkan hasil yang diperoleh dari perhitungan sebelumnya). Data dikumpulkan melalui tes tertulis dan dianalisis dengan teknik reduksi data, penyajian data, dan penarikan kesimpulan. Hasil penelitian menunjukkan bahwa siswa dengan kemampuan tinggi memenuhi ketiga indikator pemahaman konsep matematis. Siswa dengan kemampuan sedang hanya memenuhi satu indikator, sementara siswa dengan kemampuan rendah tidak memenuhi indikator pemahaman konsep. Temuan ini mengindikasikan bahwa sebagian besar siswa masih mengalami kesulitan dalam memahami konsep bilangan bulat. Oleh karena itu, diperlukan pendekatan pembelajaran yang lebih inovatif, seperti pembelajaran berbasis masalah dan penggunaan alat peraga, untuk meningkatkan pemahaman siswa. Selain itu, evaluasi formatif yang lebih variatif dapat membantu siswa dalam mengembangkan keterampilan translation, interpretation, dan extrapolation. Guru juga disarankan untuk memberikan lebih banyak latihan kontekstual agar siswa dapat mengaplikasikan konsep bilangan bulat dalam kehidupan sehari-hari. Penelitian ini dapat menjadi acuan bagi penelitian selanjutnya dalam mengidentifikasi faktor-faktor yang mempengaruhi pemahaman konsep matematis siswa dan strategi pembelajaran yang lebih efektif. Dengan demikian, diharapkan hasil penelitian ini dapat memberikan kontribusi dalam pengembangan metode pembelajaran matematika yang lebih baik.
Kata kunci: analisis, bilangan bulat, pemahaman konsep matematis. 
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Introduction
[bookmark: _Hlk192414713][bookmark: _Hlk192414719]Mathematics plays a very important role in human life and is closely related to various aspects of daily life. As one of the fundamental branches of science, mathematics is not only used in the field of exact sciences, but also plays a role in various aspects of social sciences, economics, and technology.(Rohmah & Rinaldi, 2019). Mathematics as a universal language, has the potential to develop logical and critical thinking skills needed in decision making in various fields. Therefore, good mathematical skills are very important to equip individuals with the skills needed in personal and professional life (Putri & Roesdiana, 2021).
[bookmark: _Hlk192414725][bookmark: _Hlk192414732]However, mathematics is often seen as a difficult and scary subject by most students. This is proven by the many students who have difficulty in learning this subject.(Yulia et al., 2020). One of the main factors that causes students to have difficulty in learning mathematics is the low understanding of mathematical concepts that students have. Weak conceptual understanding causes students to tend to rely on memorization methods rather than deep understanding, which in turn hinders their ability to apply concepts in solving more complex mathematical problems.(Widiastuti, 2023).
[bookmark: _Hlk192414740][bookmark: _Hlk192414747]Understanding mathematical concepts plays an important role in determining the success of students' mathematics learning. According to the NCTM (National Council of Teachers of Mathematics), understanding mathematical concepts is a fundamental aspect in the principles of effective mathematics learning.(Cahani et al., 2021). This ability covers five main aspects which include problem solving, reasoning and proof, mathematical connections, mathematical communication, and mathematical representation.(Rahmawati et al., 2019). These five abilities develop well if students have a strong understanding of basic mathematical concepts. Therefore, understanding mathematical concepts is a foundation that must be instilled early on, especially at the elementary and secondary education levels, so that students can develop well in solving more complex mathematical problems in the future.(Siregar, 2021).
[bookmark: _Hlk192414767]A good understanding of mathematical concepts gives students the ability to solve mathematical problems more effectively and efficiently. Conversely, the inability to understand basic concepts can cause students to have difficulty in connecting existing knowledge with new material, which ultimately hinders the development of their mathematical skills.(Nilasari, 2019). Students are said to understand a concept if they can interpret the concept, recognize and provide examples of the concept. By applying the ability to understand the concept, students are expected to be able to interpret various interrelated mathematical ideas, so that a comprehensive understanding is created.(Setiani et al., 2022). The ability to understand mathematical concepts also requires students to recall the concepts they have learned.(Sulasih & Firmansyah, 2025). This is very visible in mathematics learning in junior high school classes, where many students only memorize formulas or procedures without understanding the basic concepts behind them (Kartikasari, 2017). As a result, students have difficulty in applying the formulas or procedures they have learned in more complex or contextual situations.
Questions that involve conceptual understanding need to be given considering that routine questions do not provide students with enough opportunities to develop their mathematical conceptual understanding abilities.(Latumapina et al., 2024). One of the basic materials that is very important for students to master is the material on integers. Integers are one of the basic concepts that are often found in various mathematical topics, such as arithmetic operations, algebra, and geometry, and are very closely related to everyday life, such as in temperature calculations, economics, and physics. (Ramadan, 2022). Therefore, a good mastery of integers is very important for students to be able to proceed to more complex mathematical materials. Unfortunately, although this material should be an important prerequisite, many students have difficulty in understanding the concept of integers, especially in carrying out addition, subtraction, multiplication, and division operations with negative numbers(Siregar, 2023).
Students need the ability to understand concepts to make it easier to rearrange a concept with good mathematical understanding, so that it will stick in their memory more easily and enable them to apply the concept in solving mathematical problems.(Buyung, 2021). Several studies have shown that the difficulty in understanding integers is often caused by a weak understanding of the basic rules of integer operations, as well as a lack of skills in applying the concept in the context of more real problems. For example, in a study conducted by The Last Supper (2023)  It was found that most students in Karawang Regency had difficulty in working on problems involving integers. This was mainly due to students' low understanding in choosing and applying the right operating procedures, especially when dealing with negative numbers. The results of this study indicate that many students still rely on memorization methods rather than deep understanding of concepts. Therefore, there is a need to improve the approach to learning mathematics in order to help students understand basic concepts, including integers, more effectively.(Widiastuti, 2023).
Although many efforts have been made to improve students' understanding of mathematical concepts, previous studies still show that there is a significant gap in the understanding of integer concepts among grade VII students. Therefore, this study aims to further analyze the understanding of integer concepts among grade VII students at one of the junior high schools in Karawang Regency. In addition, this study also provides recommendations for strategies that can be applied by teachers to help students understand this material better. Thus, this study is expected to provide a significant contribution to the development of mathematics learning, especially to improve the understanding of integer concepts among junior high school students.
The formulation of the research problem can be formulated in the question, namely: to what extent is the understanding of mathematical concepts of grade VII students on the material of integers? By answering this question, it is hoped that this study can provide a clearer understanding of how to improve the understanding of the concept of integers among students and how teachers can choose the most appropriate approach to improve their learning achievement.

Research methods
The approach in this study is a qualitative approach with a descriptive method. The main objective of this study is to analyze and describe the ability to understand mathematical concepts of integers of junior high school students. Based onBernard et al., (2018)Qualitative research is a descriptive research design that usually uses data analysis to describe existing phenomena.
The subjects of this study were grade VII students at one of the junior high schools in Karawang Regency with a total of 35 students. The subjects were divided into three categories of mathematical ability, namely the high ability category, the medium ability category, and the low ability category. This grouping was carried out based on the results of the test analysis which included three descriptive questions that measured indicators of students' mathematical concept understanding abilities.
The research procedure was carried out through the following operational steps: (1) preparation, compiling a test instrument consisting of three descriptive questions that measure students' understanding of mathematical concepts about integers, (2) implementation, giving test questions to 35 students to measure their understanding of the concept of integers, (3) data processing, calculating the average score and standard deviation of the test results for each student, and (4) ability categorization, based on the results of data processing, students are grouped into three categories of mathematical ability according to the provisions in Table 1. The categorization is as follows:(Cahani et al., 2021)
       
 Table 1.Categorization of students' mathematical understanding abilities
	Category
	Value Category

	Tall
	

	Currently
	

	Low
	



	Information
	:
	𝑋
	:
	Student grades

	
	
	𝑥̅
	:
	Average value

	
	
	𝑆𝐷
	:
	Standard deviation



The results of this data analysis will be used to describe the level of students' understanding of mathematical concepts. For example, based on Table 1, it was found that students with X values ​​greater than (𝑥̅ + SD) were categorized as high ability, indicating good conceptual understanding, while students with X values ​​smaller than (𝑥̅ - SD) were categorized as low ability, indicating more limited understanding.
 
Results and Discussion
Results
Based on research conducted to measure students' mathematical concept understanding abilities on integer material, the measurement results are shown in Table 2 below:

Table 2. Ability test result descriptionstudents' understanding of mathematical concepts
	
	N
	Minimum Value
	Maximum Value
	Average
	Standard Deviation

	Mathematical Concept Understanding Ability Test Score
	35
	     0.00
	92
	69.05
	20.27


Based on Table 2, the results of the students' mathematical concept understanding ability test show that the average value obtained is 69.05 with a standard deviation of 20.27. This value is still below the Minimum Completion Criteria (KKM) set by the school, which is 75. This indicates that overall, students' mathematical concept understanding ability has not yet reached the expected completion standard. Furthermore, to determine the distribution of students' mathematical concept understanding abilities, they were grouped into three categories, namely high, medium, and low, as shown in Table 3 below:

Table 3. Level of students' mathematical concept understanding ability
	Category
	Value Limit
	Number of students
	Percentage (%)

	Tall
	
	8
	22.86

	Currently
	
	20
	57.14

	Low
	
	7
	20

	Total
	              35
	            100%


 
Based on Table 3, the data distribution shows that 8 students (22.86%) have a high level of mathematical concept understanding ability (X ≥ 89.32). 20 students (57.14%) are in the medium category with a value range of 48.78 < X < 89.32, which is the category with the largest number of students. Meanwhile, 7 students (20%) are in the low category with a value of less than or equal to 48.78.
Furthermore, in this study, the researcher took three subjects representing each category of students' mathematical concept understanding ability for further analysis.

Discussion
There are three questions analyzed in this study. Each question shows one indicator of the ability to understand mathematical concepts that students need to master.Question number 1 is related to the translation indicator, students are able to change an object/sentence into a symbol. Question number 2 is related to the interpretation indicator,students must be able toto give meaning to an object/symbol that has been changed into another form by performing mathematical operations.The questions presented are integer story questions, then students are asked to calculate the results obtained in question number 1. Question number 3 is related to the extrapolation indicator,3 students must be able to provide conclusions from something they have learned.known.The questions presented are story questions about integers, then students are asked to draw conclusions from the results obtained the results of the Students with High Mathematical Concept Understanding Ability  are presented in Figure 1.

A. Students with High Mathematical Concept Understanding Ability
[image: ]
Figure 1. Answer to Question Number 1 for High Category Students
Figure 1 shows that students are able to change a story sentence into a mathematical equation, namely x = 21 – 27, where x is the temperature outside the house. This shows that students understand the relationship between concepts and have successfully modeled them into mathematical equations. This is in line with researchPujianti et al., (2023)that students are able to understand mathematical concepts, situations and relationships by arranging problem-solving steps in a sequential and systematic manner can be seen in Figure 2. as follows.

[image: ]
Figure 2. Answers to Question Number 2 for High Category Students
Figure 2 shows that students are able to calculate and give meaning to equations correctly, obtain results and can relate negative numbers to real situations in everyday life. This is in line with research conducted byWidodo et al., (2018)that students with high abilities are able to apply special methods in carrying out calculations to solve problems. can be seen in Figure 3. as follows.

[image: ]
Figure 3. Answer to Question Number 3 for High Category Students
Figure 3 shows that students are able to draw conclusions from the results obtained. Students' ability to draw correct conclusions shows that the students understand the meaning of their calculation results. In line with researchThe Nababan & Tanjung (2020)that students with high abilities in the extrapolation indicator are able to make good and accurate conclusions can be seen in Figure 4. as follows.

B. Students with Moderate Mathematical Concept Understanding Ability

[image: ]
Figure 4. Answer to Question Number 1 for Students in the Medium Category
[bookmark: _Hlk192414916]Based on Figure 4, it can be seen that students in the medium category are able to change a story sentence into its mathematical equation form correctly. This ability shows that students have understood the relationship between concepts and have succeeded in modeling real situations into mathematical symbols. This is in line with the opinionSefiany et al., (2016)  that students are able to interpret mathematical ideas appropriately according to mathematical concepts can be seen in Figure 5. as follows.

[image: ]
Figure 5. Answers to Question Number 2 for Students in the Medium Category
Based on Figure 5, it can be seen that students in the medium category have not been able to calculate correctly. Errors occur in the calculation steps, which cause the final answer to not match the results that should be. It is possible that this error occurs because students are not careful in performing integer operations, such as subtraction between two integers. In line with researchNur et al., (2023)Students with moderate ability category often make mistakes in arithmetic operations, with the main causal factor being the lack of understanding of the concept of integer arithmetic operations can be seen in Figure 6. as follows.

[image: ]
Figure 6. Answers to Question Number 3 for Students in the Medium Category
[bookmark: _Hlk192414933]Based on Figure 6, it can be seen that students in the moderate category are good at drawing conclusions, where they have succeeded in conveying the right understanding of the relationship between temperature inside and outside the house. Although the words used by students in concluding are in accordance with the context of the question and describe good understanding, there are errors in the numbers or calculations used to support their conclusions. This is in line with researchThe Last Supper (2019), which states that students with moderate abilities with scores below the KKM can write conclusions, but are less able and less accurate in answering them can be seen in Figure 7. as follows.



C. Students with Low Mathematical Concept Understanding Ability

[image: ]
Figure 7. Answer to Question Number 1 for Low Category Students
[bookmark: _Hlk192414940]Figure 7 shows that students have not been able to change information from story problems into the correct mathematical equation. Students seem to have difficulty understanding the relationship between the temperature inside the house and the temperature outside the house which is stated as 27°C lower. This error shows that students have not been able to model real situations into mathematical symbols. In line with the results of Surbakti's research (2024) which stated that students' difficulties in understanding story problems are due to students' lack of ability in using mathematical concepts and students' lack of ability in changing story problems into mathematical sentences can be seen in Figure 8. as follows.

[image: ]
Figure 8. Answer to Question Number 2 for Low Category Students
[bookmark: _Hlk192414953]Figure 8 shows that students do not yet understand the relationship between numbers and are less careful in determining the results of operations, which then has an impact on the process of solving them. In line with research Halawa et al., (2024) that students experience conceptual, principle and operational errors so that these students are in the low category can be seen in Figure 9. as follows.
[image: ]
Figure 9. Answer to Question Number 3 for Low Category Students
[bookmark: _Hlk192414962]Figure 9shows that students in the low category have not been able to draw conclusions correctly according to the context of the questions given. This shows that students have difficulty in understanding the concepts used in the questions, especially in interpreting data and existing relationships. One possible cause of this difficulty is a lack of understanding in the previous stages of the learning process, so that students have difficulty in connecting the information provided with concepts that have been previously learned. In line with researchThe Last Supper (2018), students who have poor understanding in the previous stages tend to have difficulty in drawing correct and logical conclusions in solving a mathematical problem.

Conclusion and Suggestions
Based on the results of the analysis of grade VII students' scores at one of the SMPN in Karawang Regency, it was found that students with above average scores had high mathematical concept understanding abilities and met three indicators of understanding, namely translation, interpretation, and extrapolation. Students with average scores had moderate mathematical concept understanding abilities and generally only met one indicator, namely translation. While students with below average scores had low mathematical concept understanding abilities and did not meet the concept understanding indicators.
To improve students' mathematical concept understanding ability, especially for those who are below average, it is recommended that there be learning interventions that focus more on problem-based approaches and the use of teaching aids to help concretely understand concepts. In addition, more comprehensive formative evaluations need to be implemented to measure not only translation but also interpretation and extrapolation. Further research can be conducted to identify other factors that influence students' low mathematical concept understanding ability and develop more effective intervention strategies.
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