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A B S T R A C T   A R T I C L E I N F O 

This study aims to analyze elementary school students' 
ability to solve multiplication problems and identify the 
types of errors they make. The research subjects consisted 
of 25 fourth-grade students from SDN 029 Cilengkrang. The 
research method used is a case study with the instrument 
being a written test containing five contextual questions, 
but the detailed analysis is focused on question number 3. 
The research results show that 28% of students are in the 
high ability category, 48% are in the medium category, and 
24% are in the low category. The most common errors 
made by students with moderate and low abilities include 
errors in modeling word problems, calculation procedure 
errors, and errors in transforming verbal sentences into 
mathematical model form. These findings indicate that 
high-ability students are capable of understanding 
multiplication concepts and procedures, while some 
students are still focused on memorizing multiplication 
results and have not fully grasped their conceptual 
meaning. Therefore, learning should focus on strengthening 
the understanding of multiplication concepts thru 
contextual activities and visual representations to improve 
students' overall conceptual and procedural abilities. 
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1. INTRODUCTION 
 
The word "mathematics" comes from the Latin word "mathematike," which was 

originally taken from the Greek word "mathematike," meaning "to learn." The word has its 
origin in the word mathema, which means knowledge or science. The word mathematike is 
also related to other almost identical words, namely mathein or mathenein, which means to 
learn (to think). So, referring to its etymology, the word "mathematics" refers to knowledge 
obtained thru thinking (reasoning). According to Russeffendi, mathematics emphasizes 
activities in the world of ratios (reasoning), rather than emphasizing the results of 
experiments or observations. Mathematics is formed by human minds, which are related to 
ideas, processes, and reasoning (Rahmah, 2013). 

It is this fundamental quality of reasoning that is then mandated to be developed within 
the Indonesian formal education system. Based on Law No. 20 of 2003, mathematics is a 
compulsory subject taught from primary to secondary education. The objectives of 
elementary school mathematics learning according to the Ministry of National Education 
(2006) include: 1) understanding mathematical concepts, explaining the relationships 
between these concepts, and then applying the concepts/algorithms flexibly, accurately, 
efficiently, and appropriately in problem-solving; 2) using reasoning on patterns, properties, 
performing mathematical manipulations in generalizations, constructing proofs, or 
explaining mathematical ideas and statements; 3) solving problems, including the ability to 
understand problems, design mathematical models, solve the models, and interpret the 
solutions obtained; 4) communicating ideas using symbols, tables, diagrams, or other media 
to explain situations or problems; 5) having an appreciation for the use of mathematics in 
daily life. Based on this objective, it can be understood that mathematics plays an important 
role in the development of science and technology. Elementary school mathematics learning 
needs to develop elementary school students' critical and creative thinking skills, especially 
when understanding the concept of multiplication. 

Conceptually, multiplication is a form of repeated addition of the same number (Walle et 
al., 2018). For example, 4 × 3 can be interpreted as 4 added three times (4 + 4 + 4), or as 
three groups each containing four objects. This understanding is important so that students 
not only memorize the product, but also understand the meaning of the relationship 
between the number of groups and the number of members in each group. This basic 
concept serves as a foundation for students to develop representation and problem-solving 
skills in more complex contexts. 

Nevertheless, the ideal of these learning objectives has not been fully achieved in 
practice. Conditions on the ground show that students' conceptual and procedural 
understanding often does not align with expectations. Students who can memorize 
algorithms don't necessarily understand the meaning behind the calculation process, so the 
application of mathematical thinking in daily life is still limited. Based on the research 
conducted by Prayoga et al. (2024), students' errors in solving multiplication word problems 
include: (1) inability to understand the language in the problem, (2) lack of mastery of 
problem-solving strategies, (3) unfamiliarity with word problems, (4) lack of thoroughness in 
performing calculations, and (5) lack of understanding of basic arithmetic concepts. 
Consistent with the research findings of Hanik and Liansari (Hanik & Liansari, 2023), similar 
errors are also influenced by ineffective teacher-student communication, non-conducive 
seating arrangements, and a lack of understanding of concepts and stacked operational 
procedures. 
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While these studies have identified common student errors, more specific and contextual 
analysis is still needed to map student achievement profiles – whether high, medium, or low 
and to identify dominant error patterns in the local environment, such as at SDN 029 
Cilengkrang. One mistake in the initial step can lead to errors in subsequent steps, 
considering that mathematics demands precision and sequential thinking. Therefore, this 
study aims to deeply analyze the achievement level of fourth-grade students at SDN 029 
Cilengkrang in solving multiplication problems. Thus, this research is expected to serve as a 
basis for teachers in developing learning strategies that can balance students' conceptual 
and procedural understanding. 

2. METHODS 
 

This research uses a case study method with a descriptive-analytical approach (Ilhami et 
al., 2024; Rusandi & Rusli, 2021; Younas & Inayat, 2025), which involves an in-depth 
examination of students' achievements in solving multiplication problems in Grade IV. This 
approach allows the researcher to describe the phenomenon while also analyzing students' 
characteristics and errors in solving multiplication problems. The research subjects were 25 
fourth-grade students from SDN 029 Cilengkrang, who were analyzed based on high, 
medium, and low ability levels. The selection of representative subjects was done by 
considering test results as well as students' ability to express their opinions. 

The research tool consists of five essay questions of varying difficulty levels, as shown in 
Table 1, designed to measure students' ability to apply multiplication concepts in everyday 
contexts. These questions measure the following indicators:  
1. Understanding the concept of multiplication. 
2. Transforming word problems into mathematical models. 
3. Selecting the appropriate operational procedures.  
4. Arranging the steps of the solution in a logical sequence. 

Table 1. Multiplication questions. 

Q1 

  

Q2 

  

Q3 

  

Q4 
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Q5 

 
 

Although the instrument consists of 5 questions, the focus of the in-depth analysis in this 
study is on question number 3. This question was chosen because it is considered to 
represent the main difficulty students have in applying the concept of multiplication to 
everyday situations, thus facilitating the case study to examine conceptual and procedural 
errors in detail. The other questions were still given to the students for general evaluation 
purposes, but the detailed analysis was limited to question number 3. 

The data collection and analysis procedure was carried out in several steps:  
1. Five questions were given to all students to be completed in writing. 
2. Students' answers were collected and analyzed to identify errors and achievements in 

solving multiplication problems. 
3. Representative subjects were selected from each ability category (high, medium, low) 

based on test results and teacher consideration.  
4. The results of the analysis of students' answers in each category were described, with 

a detailed focus on question number 3 as a case study. 
Test results were analyzed by calculating the percentage of scores obtained by the 

students: 

𝐴 = 
𝑆

𝑆𝐾
× 100  

Explanation:  
S = the total score obtained by the student 
SK = the maximum score. 
Based on the percentage, students' proficiency levels are categorized as follows, as 

shown in Table 2 (Mubarok & Fitriani, 2020). 

Table 2. Score conversion. 

Percentage Category 

80 – 100 High 

60 – 79 Medium 

≤ 59 Low 

After each student's score was categorized, the data was tabulated to see the number of 
students in each ability category. For example, students with scores of 80–100 were 
categorized as high, 60–79 as medium, and ≤59 as low. 

3. RESULTS AND DISCUSSION 
 

This study aims to analyze the level of fourth-grade students' ability at SDN 029 
Cilengkrang in solving multiplication problems. Data were obtained thru a written test 
administered to 25 students and analyzed based on high, medium, and low ability 
categories (Table 3 and Table 4). 

Table 3. Student ability levels. 

Score Number of Students Level Ability Level 

90 2 High 

85 1 High 

80 3 High 
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Score Number of Students Level Ability Level 

75 6 Medium 

70 2 Medium 

65 3 Medium 

60 1 Medium 

55 3 Low 

50 1 Low 

45 1 Low 

40 2 Low 

The test results indicate variations in the ability of fourth-grade students to solve 
multiplication problems. Out of 25 students, 7 were categorized as high ability, 12 as 
average, and 6 as low ability (Table 3). This data was then converted into percentages, with 
high-ability students accounting for 28%, average 48%, and low 24% (Table 4). These 
percentages were used to see the proportion of students in each ability category, making it 
easier to analyze overall class achievement. Detailed analysis focused on question number 
3, which represents students' main difficulty in applying the concept of multiplication to 
contextual problems and mathematical models. The findings indicate differences in error 
characteristics and achievement based on students' ability levels. 

Table 4. Percentage of student ability levels. 

Ability Level Number of Students Percentage 
High 6 28 % 

Medium 12 48 % 
Low 7 24 % 

Based on the table above, most students have grasped the basic concept of 
multiplication, but there are still some students who struggle to apply the concept to word 
problems or mathematical models. This finding is consistent with the research (Indriani et 
al., 2022), (Meilida, 2022) which states that students tend to focus on memorizing 
multiplication results without understanding their conceptual meaning, and are not yet able 
to convert word problems into mathematical models. This is also supported by (Fauza et al., 
2023; Wahyuni & Darmawan, 2023) which confirms that errors in understanding the 
concept of multiplication cause students to fail to solve problems correctly. Furthermore, 
the analysis of student responses revealed differences in error characteristics based on 
ability level (Figures 1, Figures 2, and Figures 3). 
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Figure 1. Answer from a 4th-grade student with high ability. 

 Based on the analysis of question number 3 on the student worksheet (Figure 1), it was 
found that high-ability students demonstrated good mastery of both conceptual and 
procedural aspects. In question 3a, students were asked to identify the appropriate 
multiplier in the context of the problem and successfully translate a real-life situation 
namely, 5 boxes containing 6 biscuits per box into the mathematical model 5 × 6. This 
indicates that conceptually, students understand how to determine the total amount. Next, 
in question 3b, which asks students to execute the calculation from the model, students 
were able to provide the correct result, which is 30 biscuits. This finding confirms that high-
ability students can solve multiplication problems accurately, both in terms of conceptual 
understanding and procedural skills. Next, the analysis of students with moderate abilities 
will be explained based on Figure 2. 

 

 
Figure 2. Answers from 4th grade students with moderate ability. 

For students in the intermediate ability category (Figure 2), they generally understand 
the concept of multiplication in general, but are not yet able to write down the calculation 
procedure in the form of symbols or mathematical operations. Some students only 
answered with narrative sentences, for example, in question 3a they wrote 'six times five' 
and in question 3b 'thirty'. Mathematically, this student successfully solved the problem 
correctly, both in terms of concept and calculation. The choice to write using spelling is a 
variation in representation. 

This is in line with Dwiyono dan Tasik (Dwiyono & Tasik, 2021), which states that one of 
the difficulties in multiplication calculations is understanding symbols. This finding is also 
supported by Labibah et al. (2021), who stated that the error falls into the category of 
transformation errors, namely the student's inability to choose the appropriate procedure 
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or formula for the problem. This error is caused by a lack of understanding of the problem, 
carelessness in reading, and the students' habit of not being accustomed to writing out the 
steps of the calculation systematically. Next, the analysis of low-ability students will be 
explained based on Figure 3. 

 

 
Figure 3. Answers from 4th grade students with low ability. 

Analysis of student responses with low ability (Figure 3) indicates conceptual errors and 
difficulties in modeling the problem. In question 3a, the student wrote the answer "6 × 2 = 
12," even tho the context of the question stated there were 5 boxes each containing 6 
biscuits, making the correct operation 5 x 6, and the appropriate answer to the question 
"What number do we multiply by 6?" should have been "5." The student's answer of "2" 
indicates a failure to identify the number of groups, resulting in a fundamental error in 
understanding the word problem. 

In question 3b, the student wrote the answer "12," even tho the correct number of 
biscuits should be 30 (5 x 6 = 30). This error is consistent with the error in question 3a, 
indicating that the main issue is not the ability to calculate the student is able to calculate 6 
x 2 = 12 but rather the inability to model the mathematical situation correctly. Sihombing et 
al. (2023) emphasizing that students with low abilities often fail to understand the meaning 
of word problems, while Labibah et al. (2021) This is referred to as a process skills error, 
which is the inability of students to perform correct calculations due to a misunderstanding 
of concepts. 

Overall, the research results indicate variations in students' ability to solve multiplication 
problems. High-ability students are able to understand the concept of multiplication and 
execute calculations accurately, medium-ability students understand the concept but 
sometimes write calculation procedures in narrative form, while low-ability students have 
difficulty modeling word problems and applying multiplication procedures correctly. This 
finding confirms the need to strengthen students' conceptual understanding and procedural 
skills. Improvement efforts can be made thru context-based practice and the use of 
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interactive digital media that facilitate the visualization of multiplication concepts and help 
students solve word problems systematically. 

4. CONCLUSION 
 
Based on the analysis and discussion, it can be concluded that the ability of fourth-grade 

students at SDN 029 Cilengkrang to solve multiplication problems still varies. Some students 
have grasped the basic concept of multiplication and can apply the procedure correctly, 
while others still struggle with understanding the concept and applying it to contextual 
problems. Based on the test results, 28% of students are in the high category, 48% in the 
medium category, and 24% in the low category. The errors found in the students include: 
errors in modeling word problems, errors in calculation procedures, and errors in 
transforming verbal sentences into mathematical model form. These findings indicate that 
students' understanding of the concept of multiplication is not uniform; high-ability 
students are able to understand the concept and procedures, average-ability students 
understand the concept but are not yet accustomed to formally writing down the 
calculation steps, while low-ability students have difficulty connecting the problem context 
with the appropriate mathematical model. This conclusion is based on a detailed analysis of 
question number 3 as a case study, which confirms that some students are still focused on 
memorizing multiplication results and require reinforcement of conceptual understanding. 
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