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Abstract: This study aims to analyze students’ errors in solving contextual mathematics problems on linear 

programming, based on Brodie’s theory, through the lens of students’ self-efficacy. Previous studies have 

generally used Newman Error Analysis and focused more on the procedural stages of problem-solving, 

whereas studies integrating Brodie’s theory with self-efficacy in solving contextual problems remain 

limited. This study offers a novel approach, an error analysis that integrates cognitive and affective aspects 

to gain a more comprehensive understanding of student errors. The study employs a qualitative case study 

design. It was conducted at a high school in Bulukumba, with a student population of 36. Subjects were 

selected purposively: three students representing the high-, moderate-, and low-self-efficacy categories. 

Research instruments included contextual problem-solving tests, a self-efficacy questionnaire, interviews, 

observations, and documentation. Data analysis was conducted using the Miles and Huberman model, with 

the stages of data reduction, data presentation, and conclusion drawing, and triangulation to ensure data 

validity. The results of the study indicate that students with high self-efficacy made only basic errors, such 

as errors in examples and failure to write conclusions. Students with moderate self-efficacy made basic 

errors, had missing information, and made appropriate errors, while students with low self-efficacy made 

a wider variety of errors, namely basic errors, appropriate errors, missing information, and partial insight. 

These findings indicate that self-efficacy influences the types and levels of errors students make when 

solving contextual problems. Therefore, improving self-efficacy needs to be a focus in mathematics learning 

to minimize problem-solving errors. 

Keywords: Brodie’s Theory; Contextual Problems; Error Analysis; Linear Programming; Self-

efficacy 

 

INTRODUCTION 

Mathematics is a fundamental discipline that plays a crucial role in many aspects 

of life, including education, scientific and technological advancement, and everyday 

decision-making. It is not merely a tool for computation, but also a medium for 

developing logical, critical, systematic, analytical, and creative thinking skills (Depaepe 

et al., 2020; Koskinen & Pitkäniemi, 2022; Sari, 2023). In the context of formal education, 

mathematics learning is not solely focused on mastering concepts, principles, and 

procedures, but also on fostering meaningful problem-solving skills. These skills enable 

students to apply their knowledge flexibly in a variety of situations. One effective 

approach to achieving this objective is to use contextual problems closely related to real-

life situations or students’ daily experiences. Through such problems, learning becomes 

more relevant and meaningful, and students are encouraged to actively construct 

knowledge while recognizing the practical value of mathematics (Fatkurochman et al., 

2024; Setyani & Kristanto, 2020). 
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Contextual problems require students to engage in deeper understanding and 

higher-order thinking processes (Utami et al., 2024). Students must identify relevant 

information, interpret problem situations accurately, and connect mathematical concepts 

to real-world contexts coherently. This process promotes active engagement and supports 

the development of flexible and adaptive thinking. Students are required to adjust their 

strategies when encountering different problem situations, which strengthens their 

problem-solving competence. In addition, contextual learning environments can enhance 

students’ motivation by showing the direct relevance of mathematics to their lives. As a 

result, mathematics education is expected to produce learners who are not only 

academically competent but also capable of applying mathematical knowledge 

effectively in diverse real-life contexts. Such competence is essential in preparing 

students to face increasingly complex challenges in both academic and practical domains. 

Despite these expectations, many students still encounter difficulties when solving 

contextual mathematics problems. These difficulties often result in various types of errors 

that occur at different stages of the problem-solving process. Students may experience 

challenges in understanding the problem, planning appropriate solution strategies, 

executing procedures correctly, or drawing accurate and complete conclusions. For 

example, students frequently misinterpret the information presented in contextual 

problems. They may also struggle to translate verbal descriptions into appropriate 

mathematical models, which is a critical step in solving such problems (Kahfi et al., 

2022). These challenges indicate that contextual problems require not only conceptual 

understanding but also the ability to integrate multiple cognitive processes 

simultaneously. 

In addition to difficulties in understanding and modeling, procedural errors 

frequently occur during the solution process. Students may apply incorrect algorithms, 

perform inaccurate calculations, or fail to follow systematic procedures. They may also 

produce conclusions that are inconsistent with the obtained results or with the problem 

requirements. These conditions suggest that students have not fully integrated their 

conceptual understanding with their procedural knowledge. Furthermore, such errors 

reflect weaknesses in mathematical thinking, both in conceptual and procedural aspects 

(Jupriyanto et al., 2024). Therefore, conducting a systematic error analysis is essential to 

identify the types, patterns, and underlying causes of students’ errors. The results of such 

analysis can serve as a foundation for designing more effective instructional strategies 

that reduce errors and enhance students’ ability to solve contextual problems accurately 

and systematically (Arni et al., 2023; Fadiana et al., 2021). 

One important internal factor that influences students’ performance in solving 

contextual problems is self-efficacy. Self-efficacy refers to an individual’s belief in their 

ability to organize and execute actions required to achieve specific goals. In the context 

of mathematics learning, self-efficacy influences how students perceive task difficulty, 

select problem-solving strategies, regulate their effort, and maintain persistence when 

facing obstacles. Students with high self-efficacy tend to be more confident in their 

abilities and more willing to explore alternative strategies. They also demonstrate greater 



Media Pendidikan Matematika                                                                                 Juni 2026, Vol. 14, No.1 

 

146 

 

persistence and are less likely to give up when encountering difficulties. In addition, they 

tend to be more careful and reflective when reviewing their solution processes, which 

helps minimize errors (Leavy et al., 2023; Shaheema et al., 2023). 

In contrast, students with low self-efficacy often doubt their abilities and experience 

higher levels of anxiety when dealing with challenging problems. They tend to be less 

persistent and more likely to avoid tasks that they perceive as difficult. This condition can 

lead to rushed decision-making, incomplete reasoning, and careless calculations. As a 

result, the likelihood of errors increases, including conceptual, procedural, and inferential 

errors (Koner & Mazumder, 2024; Nkrumah et al., 2021). These differences indicate that 

self-efficacy plays a significant role in shaping both the process and outcomes of students’ 

mathematical problem-solving. Therefore, understanding the relationship between self-

efficacy and students’ errors is important for improving the quality of mathematics 

instruction, particularly in the context of contextual problem solving. 

Previous studies have investigated students’ error analysis in mathematics learning 

by considering both cognitive and affective aspects, including self-efficacy. However, 

most of these studies rely on Newman’s Error Analysis, which classifies errors into five 

categories (Puspitaningati et al., 2024; Sarah et al., 2023). While this framework is useful, 

it tends to focus on procedural stages rather than on the deeper nature of students’ thinking 

processes. Other studies have examined related constructs, such as critical thinking, but 

have not specifically focused on detailed error patterns in contextual problem settings 

(Endika et al., 2025). Consequently, there is limited exploration of alternative theoretical 

perspectives that can provide a more comprehensive understanding of students’ errors. 

One such perspective is Brodie’s theory, which emphasizes the nature of errors and their 

relation to students’ conceptual understanding and thinking processes. 

In addition, studies that explicitly examine the relationship between error types 

based on Brodie’s theory and students’ self-efficacy in the context of contextual 

mathematics problems remain scarce. This gap indicates the need for research that 

integrates cognitive and affective dimensions within a single analytical framework. 

Addressing this gap is important because it allows for a more holistic understanding of 

students’ learning processes. It also provides insights into how internal factors, such as 

self-efficacy, interact with cognitive processes during problem-solving. Such 

understanding is essential for developing instructional approaches that are both 

conceptually meaningful and psychologically supportive. 

Based on these considerations, this study aims to analyze students’ errors in solving 

contextual mathematics problems based on Brodie’s theory and to examine these errors 

in relation to students’ self-efficacy levels. This study focuses on contextual problems 

arising from real-life situations, which add complexity to the problem-solving process. It 

not only identifies the types of errors students make but also explores how these errors 

vary across levels of self-efficacy. The findings of this study are expected to contribute 

to the development of mathematics education by providing a more comprehensive 

understanding of students’ errors from both cognitive and affective perspectives. In 

addition, the results are intended to inform the design of instructional strategies that 



Media Pendidikan Matematika                                                                                                    Aswin, et al. 

 

147 

 

emphasize contextual learning and enhance students’ self-efficacy, thereby reducing 

errors and improving problem-solving performance.  

 

METHOD 

This study employed a qualitative case study design. It aimed to explore in depth 

the forms of students’ errors in solving contextual problems on linear programming 

material in relation to their levels of self-efficacy. This approach was selected because 

the study did not focus on hypothesis testing or specific treatments. Instead, it sought to 

understand naturally occurring phenomena, particularly those related to students’ 

thinking processes when solving mathematics problems. Using a descriptive qualitative 

approach, the researcher provided a detailed account of the types of errors students made 

and the factors underlying them in an authentic classroom context. 

The study was conducted at a school in Bulukumba Regency, with research subjects 

selected using purposive sampling. The subjects consisted of three students representing 

the categories of high self-efficacy (ST01), moderate self-efficacy (SS02), and low self-

efficacy (SR03). The selection of subjects based on these categories aimed to capture 

variations in students’ self-efficacy characteristics, thereby enabling the researcher to 

analyze the differences in error patterns emerging within each category in greater depth. 

The limited number of subjects in this study aligns with the nature of qualitative research, 

which prioritizes the depth of analysis over sample size. 

The instruments used in this study included a contextual test on linear 

programming, a self-efficacy questionnaire, an in-depth interview guide, an observation 

sheet, and documentation of students’ work. The test was used to identify the types of 

errors students made, while the self-efficacy questionnaire was used to group students by 

their self-confidence levels. Interviews were conducted to delve deeper into students’ 

thought processes and the reasons for the errors. Observations and documentation were 

used to supplement and strengthen the data obtained. The self-efficacy indicators used in 

this study consist of three aspects: 1) Magnitude, whose indicators include beliefs 

regarding the difficulty level of tasks and the selection of behaviors to overcome 

difficulties. 2) Strength, with indicators of strong and firm confidence in the assigned 

task. 3) Generality, with indicators of confidence in one’s ability in specific activities or 

situations and confidence in one’s ability in broader activities or situations 

The indicators of each error type based on Brodie’s theory used in this study are 

presented in Table 1(Brodie, 2010; Vhantoria, 2021). 

Table 1. Indicators of Brodie’s Theory 

Error Type Indicators 

Basic error 

1. Students do not fully understand the problem and do not completely 

state the known information 

2. Students make computational errors 

3. Students make errors in algebraic manipulation 

4. Students construct incorrect mathematical models 

Appropriate error Students incorrectly apply concepts related to linear programming  

Missing information Students provide incomplete responses 



Media Pendidikan Matematika                                                                                 Juni 2026, Vol. 14, No.1 

 

148 

 

Partial insight Students provide partially correct answers, but demonstrate incomplete 

understanding or insight 

The categorization of students’ self-efficacy according to (Azwar, 2020) is shown 

in Table 2 below 

Table 2. Categories of self-efficacy 

Rentang Skor Tingkatan 

X < (µ- 𝝈) Rendah 

(µ- 𝝈) ≤ X < (µ+ 𝝈) Sedang 

(µ+ 𝝈) ≤ X Tinggi 

The contextual questions used are as follows: 1) Ria has Rp100,000.00, which she 

plans to use to buy books at the school cooperative. Book A costs Rp5,000.00 and Book 

B costs Rp4,000.00. The total number of books Ria must buy is no more than 20. If the 

number of Book A she must buy is no more than 15, then determine: a. The mathematical 

model. b. Its solution set, 2) A furniture company manufactures two types of shelves 

bookcases and shoe racks using the same two raw materials: teak wood and varnish. To 

produce one bookcase, 10 pieces of teak wood and 3 cans of varnish are required, while 

to produce one shoe rack, 6 pieces of teak wood and 1 can of varnish are required. The 

production costs for bookshelves and shoe racks are Rp 40,000 and Rp 28,000 per unit, 

respectively. For one production period, the company uses at least 120 pieces of teak 

wood and 24 cans of varnish. If the company must produce at least 2 bookcases and at 

least 5 shoe racks, determine the number of bookcases and shoe racks that must be 

produced to minimize production costs 

In this study, the researcher acted as the primary instrument responsible for 

planning, conducting, and interpreting the entire research process. Data were collected 

through multiple techniques, including tests, questionnaires, interviews, observations, 

and documentation. The collected data were analyzed using the interactive model of Miles 

and Huberman, which consists of three stages: data reduction, data display, and 

conclusion drawing (Miles et al., 2014). Data reduction involved selecting and focusing 

on data relevant to the research objectives, particularly those related to the types and 

causes of students’ errors. The data were then presented in a systematic narrative format 

to facilitate the identification of emerging error patterns. The final stage involved drawing 

conclusions, which was carried out continuously throughout the research process to 

ensure the accuracy and consistency of the findings. To ensure data validity, this study 

employed triangulation of sources and methods by comparing data collected using 

different techniques. This approach enhanced the credibility, consistency, and 

trustworthiness of the research findings. 

 

RESULTS AND DISCUSSION 

This study aimed to examine students’ errors in solving contextual mathematics 

problems based on Brodie’s theory in relation to their self-efficacy levels. Based on a 

questionnaire administered to 61 students, an overview of students’ self-efficacy levels 

was obtained, as presented in 3. 
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Table 3. Distribution of Students’ Self-Efficacy Levels 

Range Level Frequency Percentage (%) 

x ≥ 26,74 High 9 14,75 

19,64 ≤ x < 26,74 Medium 45 73,77 

x < 19,64 Low 7 11,48 

Total 61 100 

Referring to Table 3, most students in Class XI Science 2 and XI Science 3, totaling 

61 students, fall into the medium self-efficacy category (45 students, 73.77%). The 

smallest proportion is found in the low category, with 7 students (11.48%). Furthermore, 

a contextual mathematics test on linear programming material was administered to 

students in Class XI Science 1 and XI Science 3 at a public senior high school in 

Bulukumba Regency. After completing the test, the researcher calculated each student’s 

score using predetermined assessment criteria. One representative student from each self-

efficacy category was then selected for in-depth analysis of the errors made. 

Based on the results of students’ work in solving contextual math problems on 

linear programming, various types of errors made by students were identified. These error 

patterns are presented in nine examples of student work that represent high, moderate, 

and low learning motivation categories across the dimensions of self-efficacy, effort, and 

anxiety. These errors were then classified based on Brodie’s theory. In summary, the 

results of the error analysis using Brodie’s theory for 9 students from each motivation 

level and each dimension can be seen in Table 4 below 

Table 4. Student errors based on Brodie's theory as viewed from the perspective of self-efficacy 

 

Question Subjek Types of Errors Types of Errors According to 

Brodie's Theory 

1 

ST01 
• The subject made an incorrect assumption 

• The subject did not state the conclusion 

Basic error 

SS02 

• Failing to include known information in 

the problem 

• Incorrect subject in the assumption 

• The model created is incomplete 

Basic error 

SR03 

• The student made an error in the 

assumption 

• The model created is incomplete 

• The student did not state a conclusion 

• The student made an error in determining 

the intersection point 

• The student made an error in determining 

the solution set 

Basic error, appropriate error 

and missing information 

2 

ST01 

• Failing to include known information in 

the problem 

• Using the wrong variable in the equation 

Basic error 

SS02 

• Failing to include known information in 

the problem 

• Incorrect subject in the assumption 

• Incorrect subject in determining the 

critical point 

Basis error and appropriate 

error 
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SR02 

• Failure to include known information in 

the problem 

• Incorrect subject in the assumption 

• The model created is incomplete 

• The answer is incomplete 

Basic error and missing 

information 

Based on students’ written responses to solving contextual linear programming 

problems, various types of errors were identified. These errors were illustrated through 

selected student responses representing high, medium, and low self-efficacy categories. 

The errors were then classified according to Brodie’s theory. One example of a student’s 

response in the high self-efficacy category is presented in Figure 1. Figure 1 shows that 

the student coded ST01 generally solved the first problem correctly. However, 

fundamental errors were found in their solution. These errors included failing to define 

variables and to include conclusions in their written answers. 

 

 
Figure 1. Response of the high self-efficacy subject (ST01) to the first problem 

The following is an excerpt from an interview with ST01 

P : Okay, good. Next, what does x = book A and y = book B mean? 

ST01 : Um, the total number of books, sir… 

P     : So? Why wasn’t it written out in full? 

ST01 : Hmm, I was in a hurry, sir 

Based on interview results, ST01 demonstrated a clear understanding of the 

problem. The student accurately rephrased the problem in their own words. However, 

errors still occurred during the solution process, particularly in the variable definition 

stage. This error was due to the student’s haste, which led them to forget to write the 

variable definition. A similar problem occurred in other parts of the answer, where they 

neglected to write the conclusion, which was caused by carelessness. Figure 2 further 

shows that ST01 correctly solved Problem 2. Nevertheless, basic errors were again 

identified, including failing to write the known information and an error in defining 

variables. 
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Figure 2. Response of the high self-efficacy subject (ST01) to the second problem 

The following is an excerpt from an interview with ST01 

P   : Okay, so in the model you created, why did you use the symbol ≥ ?  

               Was that indicated in the problem? 

ST01     : Yes, sir, it was. Because the problem included the phrase “at least.” 

P     :  Okay, so how did you find the intersection of the lines? 

ST01     :    Using the substitution and elimination methods, sir. 

The interview revealed that ST01 was able to identify the known information in 

Problem 2. However, the student did not write it down because they immediately 

proceeded to the modeling stage. This finding indicates that the omission was not due to 

a lack of understanding, but rather due to inattention. Overall, ST01 demonstrated a strong 

understanding of linear programming concepts. Therefore, students with high self-

efficacy tend to make only basic errors, such as inaccuracies in defining variables and 

failure to include conclusions. These findings suggest that such students are generally 

able to solve contextual mathematics problems correctly. This result is consistent with 

previous studies indicating that students with high self-efficacy tend to produce accurate 

solutions, although minor errors may still occur (Noviza et al., 2019; Rasid et al., 2021; 

Zhou et al., 2020) 

An example of a student’s response in the medium self-efficacy category is 

presented in Figure 3. The figure shows that the student coded SS02 solved Problem 1 

reasonably well. However, several errors were identified, including basic errors and 

missing information. These errors included failing to write the known information, 

making mistakes in defining variables, and constructing an incomplete mathematical 

model. Based on the interview findings, SS02 understood the problem and explained it 

correctly. However, errors occurred during the solution process due to habitual practices, 

such as failing to write known information. 
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Figure 3. Response of the medium self-efficacy subject (SS02) to the first problem 

The following is an excerpt from an interview with SS02 

P  : Is it possible that the number of books A and B purchased by Ria is 

negative? 

SS02  : No, sir. Oh, so it should be x ≥ 0 and y ≥ 0, right, sir? 

P  : Yes, why didn’t you write that down? 

SS02 : Yes, sir, I forgot, but that’s what was taught and it’s in my workbook.  

In addition, SS02 actually understood the meaning of the variables used in the 

model but forgot to define them explicitly. The incomplete model was also caused by 

forgetting to include necessary constraints, even though the student had previously 

written them in class notes. Figure 4 shows that SS02 also solved the second problem but 

still made several errors. These included basic errors and appropriate errors, such as 

omitting known information, incorrect variable definitions, and errors in determining 

critical points. Further interviews revealed that the student did not recheck their work, 

which contributed to these errors. 

 
Figure 4. Response of the medium self-efficacy subject (SS02) to the second problem 

The following is an excerpt from an interview with SS02 

P : Hmm, are you sure? Try checking again. 
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SS02  : Hmm, is this the one, sir? So, did I get the critical points wrong, sir? 

P : Yes, that should be the part. Did you double-check the answer you  

  wrote for number 2? 

   SS02  : No, sir. 

Based on the analysis, students with medium self-efficacy exhibited errors 

categorized as basic, missing information, and appropriate. These errors included 

omission of known information, incorrect variable definitions, incomplete models, errors 

in determining critical points, and the absence of conclusions. In addition, some responses 

indicated partial understanding of the material. These findings suggest that students with 

medium self-efficacy are generally capable of solving problems, although inaccuracies 

still occur. This result is consistent with previous studies indicating that such students can 

perform adequately but are still prone to certain errors (Imaroh et al., 2021; Leavy et al., 

2023; Vorensky, 2019). 

An example of a student’s response in the low self-efficacy category is presented 

in Figure 5. The figure shows that the student who coded SR03 was unable to solve 

Problem 1 effectively. Several types of errors were identified, including basic, 

appropriate, and missing information. These errors included incorrect variable 

definitions, incomplete mathematical models, omitted conclusions, and incorrect 

determination of intersection points. Based on interview results, SR03 understood the 

general intent of the problem but encountered difficulties during the solution process. 

 
Figure 5. Response of the low self-efficacy subject (SR03) to the first problem 

The following is an excerpt from an interview with SR03 

P  : Okay, is the intercept (0,10) correct? Check it. 

SR03 : No, sir. I made a mistake. It should be (0,20). 

P : Did you double-check it? 

SR03  : No, sir. 

P : What line is this? 

SR03  : It’s the line for x ≤ 10 and y ≤ 20, sir. 

P : Where did you get 10 and 20? 

SR03  : This one… uh, 15 and 20, sir. I misread it, sir. 

The student reported understanding the steps required to solve the problem but was 

unable to apply them correctly. Errors in variable definition were caused by haste, while 
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incomplete models resulted from insufficient attention to instructional explanations. 

Errors in determining intersection points were due to computational limitations and 

insufficient verification. In addition, errors in shading the feasible region were influenced 

by inaccuracies in the determination of intersection points. The student also added 

unnecessary lines to the graph, indicating a misunderstanding of the problem 

requirements. 

 
Figure 6. Response of the low self-efficacy subject (SR03) to the second problem 

The following is an excerpt from an interview with SR03  

P  : Do you know when to use curly braces? 

SR03  : No, sir. 

P  : Okay, let’s move on. Why isn’t the answer you wrote down finished? 

SR03  : Because there was a part of the problem I didn’t understand, and I 

  didn’t know what to do with it. Also, I ran out of time, sir. 

P  : What is the purpose of finding the values of x and y? 

SR03  : To find the intersection of the lines in this diagram, sir. 

Figure 6 shows that SR03 attempted to solve Problem 2 but made several errors, 

including basic errors and missing information. These errors included failing to write 

known information, incorrect variable definitions, incomplete models, and an unfinished 

solution. Further analysis revealed that the student did not fully understand certain parts 

of the problem, which prevented the solution from being completed. This lack of 

understanding also affected the accuracy of the mathematical model. In addition, the 

student demonstrated limited understanding of prerequisite concepts, particularly in 

expressing coordinate points. Time constraints also contributed to the incomplete 

response. 

Overall, students with low self-efficacy exhibited a wide range of errors, including 

basic errors, appropriate errors, missing information, and partial insight. These errors 

involved incomplete problem representation, incorrect modeling, procedural 

inaccuracies, and limited conceptual understanding. The findings indicate that students 

with low self-efficacy tend to experience greater difficulty in solving contextual 

problems. As a result, they are more likely to make multiple and varied errors. This result 

is consistent with previous studies suggesting that low self-efficacy is associated with 
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greater difficulty in problem-solving and a higher likelihood of errors (Ramlan et al., 

2021; Sumliyah et al., 2020). 

This study contributes to the body of research on the relationship between self-

efficacy and students’ errors when solving contextual mathematics problems in linear 

programming. The results indicate that students’ self-efficacy levels influence the types 

and severity of errors made during the problem-solving process. Students with high self-

efficacy tend to make simple errors, while students with moderate and low self-efficacy 

exhibit a wider variety of more complex errors, both in terms of conceptual understanding 

and problem-solving procedures. These findings confirm that self-efficacy plays a crucial 

role in supporting the quality of students’ thinking processes and their success in solving 

mathematical problems. 

In practical terms, the findings of this study highlight the importance of teachers’ 

efforts not only to develop students’ cognitive abilities but also to enhance their self-

efficacy through positive learning experiences, constructive feedback, and instruction that 

encourages active student engagement. Understanding how errors vary with levels of self-

efficacy can help teachers design more targeted instructional strategies, thereby reducing 

student errors and improving the quality of mathematics instruction. 

Based on the research findings, it is recommended that future mathematics 

education development place greater emphasis on affective aspects, particularly self-

efficacy, as a factor influencing student learning success. Future research should involve 

a larger sample size, cover a wider variety of mathematical content, and examine other 

factors that may influence student errors, such as math anxiety, learning styles, and 

critical thinking skills. Additionally, various instructional models or interventions that 

can enhance self-efficacy while minimizing student errors in solving mathematical 

problems need to be developed and tested. 
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