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ABSTRACT 

 
This study aims to analyze students' mathematical problem-solving abilities in Single Variable Linear 

Equations and the Pythagorean Theorem based on Polya's problem-solving stages. The study uses a 

descriptive qualitative approach involving 40 eighth-grade students VIII junior high school students 

through descriptive tests and interviews. The results of the analysis show that students' mathematical 

problem-solving abilities are in the moderate category for both subjects, with an average score of 

74.85 for Single Variable Linear Equations and 74.67 for the Pythagorean Theorem. Students in the 

high category are able to go through all stages of problem solving systematically. Students in the 

moderate category were able to understand the problem and plan a solution strategy, but often made 

computational errors. Conversely, students in the low category had difficulty understanding 

information, constructing mathematical models, and implementing solution procedures. Overall, the 

results of this study confirm the need to strengthen problem-solving-based learning that emphasizes 

understanding concepts and solution strategies to optimally improve students' mathematical problem-

solving abilities. 
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INTRODUCTION 

Mathematics plays a crucial role in the development of science and technology, so it 

is important for every individual to understand and master it. As one of the compulsory 

subjects in school, mathematics contributes greatly to the development of logical, 

systematic, and analytical thinking skills. The main objective of mathematics education is to 

develop problem-solving skills, as these skills train students to think creatively, critically, 

logically, and systematically (Siahaan & Surya, 2020). In addition, mathematics is a 

language that demands precision and accuracy in every term and symbol used (Pamungkas 

et al., 2018). Students need to have adequate mathematical skills to be able to face various 

global challenges, because mathematics is an important part of the national education 

curriculum (La’ia & Harefa, 2021).  

Problem-solving skills are very important in mathematics learning, not only for those 

who will study mathematics in the future, but also for those who will apply it in other fields 

of study and in everyday life (Indira et al., 2019). Mathematics has many benefits in human 

life, so it is very important for students to learn it (Salsabila & Hidayati, 2021). Although 

mathematics is considered important, many students often find it difficult to solve problems 

that are considered complicated. As stated by (Salsabila & Hidayati, (2021) “Based on the 

reality in the field, students' mathematical problem-solving skills in Indonesia are still very 

low.” Many students are only able to solve problems that require a single step to complete 

mailto:2410632050014@student.unsika.ac.id


 

 

PRISMA                                                               414                       Vol. 15, No. 1, June 2026 

Meida Rosita, Iyan Rosita Dewi Nur, Kiki Nia Sania Effendi 
 

(Amam, 2017). Students' inability to solve mathematical problems is often caused by 

difficulty understanding the information in the question, inaccuracy in modeling the problem 

into mathematical form, and lack of precision when completing calculations. (Utami & 

Wutsqa, 2017). Observations in class VIII at SMPN 1 Cikampek show that most students 

still have difficulty solving mathematical problems, as evidenced by the large number of 

students who scored below the minimum passing grade and made mistakes in the steps to 

solve the problems. 

Single Variable Linear Equations and the Pythagorean Theorem is part of the 

mathematics curriculum at the junior high school level. Single Variable Linear Equations 

can be defined as an open sentence with one variable of degree one and connected with an 

equal sign (=). This concept is closely related to everyday life, such as calculations in simple 

economic activities, time management, and work management (Sonia et al., 2022). Single 

Variable Linear Equations also forms the basis for other material, such as two-variable 

equation systems, and is related to the concepts of lines and angles. Meanwhile, the 

Pythagorean Theorem is an important basic concept for various calculations in mathematics 

and its applications in real life. However, some studies show that students still have difficulty 

applying this theorem to solve problems (Yadrika et al., 2019). 

Studying Single Variable Linear Equations material and the Pythagorean Theorem 

provides great benefits in developing students' logical and systematic thinking skills. 

However, in reality, many students are still unable to connect these concepts effectively. 

Based on research (Sonia et al., 2022) Most students have difficulty understanding the 

context of the questions, translating the problems into mathematical models, and determining 

the appropriate steps to solve them. 

According to (Fitri & Hasyim, 2018), There are five key competencies in 

mathematical ability, namely problem solving, communication, connection, and 

mathematical reasoning. Among these five aspects, problem solving is at the core of 

mathematics learning. Ruseffendi (2006) emphasizing that problem-solving skills are not 

only important for those who study mathematics, but also for all students in their daily lives 

and other fields of study. Rahmatiya dan Miatun (2020) states that mathematical problem 

solving emphasizes the application of valid strategies, methods, and procedures in solving 

problems. Mathematical problem-solving skills are considered the core of mathematics 

teaching because they build students' confidence in facing various problems. (La’ia & 

Harefa, 2021;Lubis et al., 2020) 

Polya (1973) presented four stages in mathematical problem solving, namely: (1) 

understanding the problem, (2) planning a solution strategy, (3) implementing the plan, and 

(4) reviewing the solution. By following these steps, students can think more logically and 

systematically in solving mathematical problems. (Yuwono et al., 2018). 

Based on the above description, this study aims to analyze junior high school 

students' mathematical problem-solving abilities in solving problems on Single Variable 

Linear Equations and Pythagorean Theorem material. The results of this study are expected 

to provide an overview of the extent of students' abilities in solving mathematical problems 

and serve as a reference for teachers in improving the quality of mathematics learning in 

schools. 
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RESEARCH METHODS 

This study applies a qualitative approach with a descriptive method that aims to 

describe mathematical problem-solving abilities in Single Variable Linear Equations and 

Pythagorean Theorem materials. Qualitative descriptive research is conducted to determine 

the phenomena perceived by research subjects regarding behavior, views, and others, using 

various scientific techniques to describe words (Ridzkiyah & Effendi, 2021). 

The population in this study included all eighth-grade students at SMPN 1 Cikampek, 

while the research sample was determined using purposive sampling, which resulted in 40 

students as research subjects. These students were given a mathematical problem-solving 

test consisting of six essay questions, with three questions on Single Variable Linear 

Equations material and three questions on the Pythagorean Theorem. The students' answers 

were then analyzed in depth to identify their abilities in mathematical problem solving.  

Based on the results of this analysis, students were classified into three categories of 

ability: high, medium, and low. This classification follows the criteria set out by Arikunto. 

(Setyawan et al., 2023) which can be seen in Table 1 below. 

Table 1. Criteria for High, Medium, and Low Student Categories 
Student Category Criteria Description 

X ≥ (M + SD) High 

(M –  SD) < X< (M + SD) Medium 

X ≤ (M – SD) Low 

The research instrument, in the form of an essay test, was developed based on 

indicators of mathematical problem-solving ability. Three students were selected as samples. 

Each of these students represented groups of students with high, medium, and low 

mathematical problem-solving abilities. The instruments used were a mathematical problem-

solving ability test sheet and an interview guide sheet. 

 

RESULTS AND DISCUSSION 

The results obtained from the students' mathematical problem-solving abilities by 

solving problems on the material of Single Variable Linear Equations and the Pythagorean 

theorem in descriptive form are as follows, while the descriptive statistics results are shown 

in Table 2. 

Table 2. Statistical Results of Students' Mathematical Problem-Solving Ability in Single Variable 

Linear Equations and Pythagorean Theorem 

Material N 
Minimum 

Value 

Maximum 

Value 
Average 

Standard 

Deviation 

Single Variable 

Linear 

Equations 

40 20 100 74.85 17.88 

Pythagorean 

Theorem 
40 17 100 74.68 21.18 

 

Students have not achieved maximum scores in mathematical problem-solving 

tests, as shown by the scores given in Table 2. Students obtained a maximum score of 100 

in the subject of Single Variable Linear Equations, a minimum score of 20, an average of 
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74.85, and a standard deviation (data dispersion level) of 17.88. Students obtained a 

minimum score of 17 on the Pythagorean theorem material, with an average of 74.67 and 

a standard deviation (data dispersion level) of  21.18. The method proposed by Arikunto 

(Setyawan et al., 2023) enables mathematical problem solving to determine low, medium, 

and high categories. This method categorizes research data based on mean values and 

standard deviations. The percentage of students' mathematical problem-solving abilities in 

Single Variable Linear Equations and Pythagorean Theorem material is shown in Tables 3 

and 4 as follows: 

Table 3. Percentage of Students' Mathematical Problem-Solving Ability in Single 

Variable Linear Equations Material 

Category Value Limit Number of Students Percentage 

High X ≥ 88 6 15% 

Medium 49-88 29 72.5% 

Low ≤ 49 5 12.5% 

 

Table 4. Percentage of Students' Mathematical Problem-Solving Ability in the Pythagorean 

Theorem Material 

Category Value Limit Number of Students Percentage 

High X ≥ 88 7 17.5% 

Medium 52-88 27 67.5% 

Low ≤ 52 6 15% 

Based on Tables 3 and 4, it can be seen that the mathematical problem-solving ability 

of students in the category of high achievement in the subject of Single Variable Linear 

Equations reached 15%, meaning that 6 students obtained high scores. In the category of 

moderate achievement, 72.5% of students obtained scores between 49 and 88, while in the 

category of low achievement, 12.5% of students obtained scores below 49. The mathematical 

problem-solving ability of students in the Pythagorean Theorem material in the high 

category reached 17.5%, meaning that 7 students obtained high scores, in the medium 

category reached 67.5%, meaning that 27 students obtained scores between 52 and 88, and 

in the low category reached 15%, meaning that 6 students obtained scores below 52. The 

results of the percentage of mathematical problem-solving skills in the Single Variable 

Linear Equations and Pythagorean Theorem materials show that there are more students with 

moderate skills than those with high and low skills. Most students in the class were able to 

solve mathematical problems on the material of Single Variable Linear Equations and 

Pythagorean Theorem. This shows that students' mathematical problem-solving skills are 

sufficient in answering questions on Single Variable Linear Equations and Pythagorean 

Theorem. 

In general, students with high abilities are able to go through all stages of problem 

solving systematically, students with moderate abilities only partially, while students with 

low abilities have difficulties from the start. According to Polya, this emphasizes the 

importance of understanding the problem as the first step in the process of mathematical 

problem solving (Amaliah et al., 2021). The results of students' problem-solving abilities, 

categorized as high, medium, and low for both Single Variable Linear Equations and 

Pythagorean Theorem materials, are shown in Table 5. 

Table 5. Results of Students' Mathematical Problem-Solving Skills 
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Categories 

and 

Subjects 

Understanding the 

Problem 

Planning the 

Resolution 

Implementing the 

Plan 
Double-check 

High 

S-1 

Can answer 

questions and 

explain what is 

known. 

Having the ability 

to create 

appropriate plans 

and formulas. 

Follow the 

calculation 

procedures 

correctly 

according to the 

plan. 

Draw 

conclusions, 

double-check 

the calculations. 

Medium 

S-10 

Can answer 

questions and 

explain what is 

known. 

Having the ability 

to make the right 

plans. 

There is an error 

in the calculation. 

Do not draw 

conclusions or 

check the 

calculation 

results. 

Low 

S-3 

Unable to 

understand the 

problem. 

Unable to 

complete the 

settlement. 

Unable to carry 

out the plan. 

Does not draw 

conclusions and 

does not check 

the calculation 

results. 

Next, analyze the students' answers and interviews with three students categorized as 

high, medium, and low ability. The following are the answers of students categorized as high 

ability in both subjects, namely Single Variable Linear Equations and the Pythagorean 

Theorem, as shown in Table 6. 

Table 6. Students' Mathematical Problem-Solving Ability Responses in the High Category 

Subject Single Variable Linear Equations 

(High Category) 

Pythagorean Theorem  

(High Category) 

S-1 

 
Figure 1. (a) 

Based on the answers given by 

undergraduate students in Figure 1. (a), it 

appears that students are able to solve 

mathematical problems well. It can be 

seen that these students are able to solve 

problems using structured problem-

solving steps, starting from 

understanding the problem, planning the 

solution, solving the problem, and 

checking the solution. 

 

Figure 1. (b) 

Based on the answers given by 

undergraduate students in Figure 1. (b), it 

appears that students are able to 

understand the ideas presented in the 

questions and have the ability to calculate 

the sides of a triangle using the 

Pythagorean theorem. Students are able to 

complete the questions using the 

appropriate strategies and steps. 

  

Figures 1(a) and 1(b) show the results of students' answers in the high ability 

category, where students are able to correctly solve mathematical problems. They solve 

problems skillfully, plan their solutions in a structured manner, analyze and recheck the steps 
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in solving mathematical problems (Yuwono et al., 2018). The following are excerpts from 

interviews with S1 students in the high ability category.  

P “Are there any difficulties in solving problems on the subject of Single 

Variable Linear Equations?” 

S-1 :“Praise be to God, I had no trouble solving the problem. I was 

able to find the length and width of a square with a known 

perimeter.”  

P :“When studying the Pythagorean Theorem, did you have 

difficulty answering the questions?” 

S-1 :“No, Mom, I can solve the problem by finding the length of BC 

(the other side) after finding the length of AC first.” 

P : “Are there any obstacles in operating the root form?” 

S-1 : “Nothing.” 

 

The following are the answers of students categorized as average in both subjects, 

namely Linear Equations with One Variable and the Pythagorean Theorem, as shown in 

Table 7. 

Table 7. Students' Mathematical Problem-Solving Ability Responses in the Moderate Category 

Subject Single Variable Linear Equations 

(Medium Category) 

Pythagorean Theorem  

(Medium Category) 

S-10 

 
Figure 2. (a) 

Based on the answers given by student S-

10 in Figure 2. (a), it appears that students 

are able to understand the initial concept of 

Single Variable Linear Equations given in 

the question, but their answers are 

incomplete. The question asks for the 

length and width of a rectangle, which 

requires students to first find the value of ꭕ. 

Students have only reached the stage of 

finding the value of ꭕ, and have not 

substituted the value of ꭕ into the length 

and width stated in the question to obtain 

the actual measurements. 

Figure 2. (b) 

As shown by the answers of student S-10 

in Figure 2. (b), it appears that students 

have a good understanding of the question, 

namely that there are two sides to be found. 

Students still have difficulty understanding 

the concept of which side to find, whether 

it is the slanted side or the other side, 

resulting in errors in the calculation. Figure 

3 shows that students find the length of BC 

using addition, when they should use 

subtraction because they are looking for 

the other side of the triangle. 

Figures 2. (a) and 2. (b) show the results of students' answers in the moderate ability 

category, where students are able to solve mathematical problems by making appropriate 

plans but make mistakes in their calculations. In line with the research results (Amaliah et 

al., 2021) that students experience difficulties in problem solving due to errors in working 

out problems and the calculation or computation process. The following are excerpts from 

interviews with S-10 in the moderate ability category. 
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P :“Are there any difficulties in solving Single Variable Linear 

Equations?” 

S-10 :“Yes, I understand what you are asking, but I don't know how to 

calculate the value of x.” 

P :“If it's about the Pythagorean Theorem, do you find it difficult to 

answer and solve the problems?” 

S-10 :“Alhamdulillah,,,I can solve the problem, but I forgot to use the 

square root at the end when finding the length of BC (the other 

side).” 

P :“So you made a mistake in your calculations?” 

S-10 :“Yes Mrs, I wasn't careful enough.” 

 The following are the answers of students categorized as having low ability in both 

subjects, namely Single Variable Linear Equations and the Pythagorean Theorem, as shown 

in Table 8. 

Table 8. Students' Mathematical Problem-Solving Ability Responses in the Low Category  

Subjek Single Variable Linear Equations  

(Low Category) 

Pythagorean Theorem  

(Low Category) 

S-3 

 
Figure 3. (a) 

Based on the answers of S-3 students in 

Figure 3. (a), it appears that students do not 

yet understand the formula for the 

perimeter of a square and multiplication in 

algebraic form, so they are not yet able to 

solve problems properly. 

Figure 3. (b) 

Based on Figure 3. (b), it can be seen that 

S-3 students are able to write down what 

they want to convey, which is to find a side. 

There are exponents and roots in the 

students' answers, but they do not explain 

how the exponent two and square root are 

used in the formula. The correct 

explanation is that it must show that the 

perpendicular sides, for example a and b, 

are squared, then added together, and the 

result is equal to the square of the sloping 

side c with the help of an illustration in a 

right-angled triangle. The student's answer 

only mentions the elements of the formula 

(the square and the square root) without 

explaining the relationship and sequence of 

use in the. 

 

 Figures 3. (a) and 3. (b) show the results of students' answers in the low ability 

category, namely students who cannot understand the problem, cannot complete the solution, 

and cannot implement the plan. (Annisa & Kartini, 2021) that students are wrong if they 

cannot formulate the appropriate formula. S-3 did not understand the problem in the 

question, S-3 did not implement a solution and did not draw a conclusion. (Faiz & Nur, 

2023). The following are excerpts from interviews with S-3 students in the low ability 

category.  
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P :“Are there any difficulties in solving Single Variable Linear Equations?” 

S-3 : “Yes, Mrs, I forgot again. I'm confused about how to do it.” 

P :“What confuses you?” 

S-3 :“I don't remember the formula for the perimeter of a rectangle.” 

P :“If it's about the Pythagorean Theorem, do you find it difficult to 

answer and solve the problems?” 

S-3 :“Yes,Mrs. I forgot the formula.” 

P :”How to calculate or operate with roots, are there any 

difficulties?” 

S-3 :”I can calculate square roots.” 

  

 Based on the analysis of student responses and interviews, it can be seen that students 

who have high proficiency in Single Variable Linear Equations also have high proficiency 

in the Pythagorean Theorem, and are able to correctly perform the steps of mathematical 

problem solving. Conversely, students with low proficiency in the subject of Linear 

Equations with One Variable also have low proficiency in the subject of the Pythagorean 

Theorem. 

The results of the analysis of students in the high, medium, and low categories show 

that students are less able to evaluate solutions based on their interpretations. These results 

are supported by the findings of research conducted by (Salsabila & Hidayati, 2021), 

students did not double-check their results because their solutions were incomplete and did 

not include conclusions. 

The interview results supported the test data, showing that students with high abilities 

had good problem-solving skills, while students with moderate and low abilities needed 

more guidance in understanding the context of the questions and the strategies for solving 

them. These differences in ability were influenced by the students' level of problem-solving 

skills and accuracy. 

 

CONCLUSION 

The results show that students' mathematical problem-solving abilities in the subjects 

of Single Variable Linear Equations and Pythagoras' Theorem are in the moderate category. 

The distribution of student achievement in both subjects is relatively similar, indicating 

consistency in problem-solving abilities across mathematical topics. Students in the high 

category are able to complete all stages of problem solving according to Polya, from 

understanding the problem to rechecking the solution. Students in the moderate category 

demonstrate an understanding of the context of the problem and are able to devise a solution 

strategy, but still make computational errors and do not complete the solution steps 

thoroughly. Meanwhile, students in the low category experience difficulties in almost all 

stages, especially in understanding information, choosing a strategy, and completing the 

calculation procedure. Overall, the mathematical problem-solving abilities of eighth-grade 

students at SMPN 1 Cikampek are moderate. 

These findings were reinforced through interviews, which confirmed that differences 

in student abilities were influenced by mastery of basic concepts, accuracy, and procedural 

understanding. In general, students' mathematical problem-solving abilities need to be 

improved through learning that emphasizes deepening concepts, modeling problem-solving 
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strategies, and practicing result verification. Thus, improving the quality of problem-solving-

based learning is an important step toward achieving optimal mathematics learning 

objectives. 
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