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ABSTRACT 

 

This study aims to describe students' errors in solving PISA mathematical literacy problems 

based on Wonosobo ethnomathematics and to identify the types of student errors in the 

formulate, employ, and interpret indicators. The study used a qualitative descriptive 

approach with 24 students of class VII B as research subjects. Data collection techniques 

were carried out through a mathematical literacy test based on the Wonosobo 

ethnomathematics context, interviews, and documentation of student work results. Data 

analysis used the Miles, Huberman, and Saldana model which includes data reduction, data 

presentation, and conclusion drawing. The results showed that students' mathematical 

literacy abilities were still in the low category with an average score of 52.77. In the 

formulate indicator, students had errors in systematically constructing mathematical 

models from contextual problems. In the employ indicator, students were not yet able to 

use mathematical concepts and procedures appropriately and tended to immediately write 

the final answer without showing the complete solution steps. Meanwhile, in the interpret 

indicator, students still had errors in interpreting the solution results according to the 

context of the problem. The most dominant error occurred in the employ indicator because 

students were less careful in performing calculations and were not yet accustomed to 

writing down the solution procedure sequentially. Based on the research results, more 

contextual and meaningful mathematics learning is needed through an ethnomathematics 

approach so that students become accustomed to solving problems systematically at the 

formulate, employ, and interpret stages. 
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Analisis Kesalahan Siswa Dalam Menyelesaikan Soal Literasi 

Matematika PISA Berbasis Etnomatematika Wonosobo 
 

ABSTRAK 

 

Penelitian ini bertujuan untuk mendeskripsikan kesulitan siswa dalam menyelesaikan soal 

literasi matematika PISA berbasis etnomatematika Wonosobo serta mengidentifikasi 

bentuk kesalahan siswa pada indikator formulate, employ, dan interpret. Penelitian 

menggunakan pendekatan deskriptif kualitatif dengan subjek penelitian siswa kelas VII B 

yang berjumlah 24 siswa. Teknik pengumpulan data dilakukan melalui tes literasi 

matematika berbasis konteks etnomatematika Wonosobo, wawancara, dan dokumentasi 

hasil pekerjaan siswa. Analisis data menggunakan model Miles, Huberman, dan Saldana 

yang meliputi reduksi data, penyajian data, dan penarikan kesimpulan. Hasil penelitian 
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menunjukkan bahwa kemampuan literasi matematika siswa masih berada pada kategori 

rendah dengan nilai rata-rata sebesar 52,77. Pada indikator formulate, siswa mengalami 

kesulitan dalam menyusun model matematika secara sistematis dari masalah kontekstual. 

Pada indikator employ, siswa belum mampu menggunakan konsep dan prosedur 

matematika secara tepat serta cenderung langsung menuliskan jawaban akhir tanpa 

menunjukkan langkah penyelesaian secara lengkap. Sementara itu, pada indikator interpret, 

siswa masih mengalami kesulitan dalam menafsirkan hasil penyelesaian sesuai konteks 

soal. Kesalahan yang paling dominan terjadi pada indikator employ karena siswa kurang 

teliti dalam melakukan perhitungan dan belum terbiasa menuliskan prosedur penyelesaian 

secara runtut. Berdasarkan hasil penelitian, diperlukan pembelajaran matematika yang 

lebih kontekstual dan bermakna melalui pendekatan etnomatematika agar siswa terbiasa 

menyelesaikan masalah secara sistematis pada tahapan formulate, employ, dan interpret.  
 

Kata Kunci: literasi matematika, PISA, etnomatematika Wonosobo, kesulitan siswa. 
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1. Introduction 
 

Mathematical literacy is one of the essential competencies’ students must possess to face 

the challenges of the 21st century. Mathematical literacy relates not only to the ability to 

perform mathematical calculations, but also to the ability to understand, use, and interpret 

mathematical concepts in various real-life contexts (Hayati & Jannah, 2024). This is in line with 

the Programme for International Student Assessment (PISA) framework, which emphasizes 

that mathematical literacy is an individual's ability to use mathematics to make acceptable 

decisions as a wise and productive citizen (OECD, 2023). Given the rapid social changes in the 

21st century, globalization, and technological advances that demand higher-order thinking 

skills, the importance of mathematical literacy has become increasingly clear. 

Mathematical literacy is also an essential part of 21st-century ability, which includes 

critical thinking, creativity, communication, and collaboration. Students' ability to use their 

knowledge and skills to evaluate, reason, communicate effectively, solve, and interpret 

problems in various contexts is known as mathematical literacy (Widianti & Hidayati, 2021). 

Ojose (in Hayati & Jannah, 2024) states mathematical literacy is the ability to understand and 

apply mathematics in everyday life. The National Council of Teachers of Mathematics (NCTM) 

emphasizes that mathematics learning must develop problem-solving, reasoning, 

communication, and mathematical connection skills (Awaji et al., 2025). Accordingly, the 

current learning paradigm in Indonesia, based on deep learning, requires students not only to 

understand concepts procedurally but also to apply them meaningfully in real life. 

However, in reality, students' mathematical literacy skills in Indonesia are still relatively 

low. The 2022 PISA results showed that Indonesia's math score was 366, still below the OECD 

average of 472 (OECD, 2023). In addition, most Indonesian students are still at the minimum 

competency level, which shows that students have errors in understanding the context of the 

problem, formulating the problem into a mathematical model (formulate), using mathematical 

concepts and procedures (employ), and interpreting the results of the solution (interpret) (Yanto 

https://doi.org/10.26740/jrpipm.v10n2.p188-203
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& Rahaju, 2024). This situation indicates that students are not yet accustomed to facing 

problems that require reasoning and problem-solving in real-life contexts. 

In school, mathematics instruction tends to focus on procedures and the application of 

formulas, making students less accustomed to solving contextual problems that require higher-

order thinking skills (Fitria et al., 2025). Learning does not provide students with the 

opportunity to explore contextual problems results in students experiencing misunderstandings 

about the meaning and application of mathematical concepts in everyday life. Based on daily 

assessments, end-of-semester exams, and in-class practice exercises, it was found that students 

still experience difficulties in solving mathematical literacy problems. In daily practice 

exercises, students still lack a grasp of contextual problems, which must be translated into 

mathematical concepts. Students tend to have difficulty in understanding information in story 

problems, determining the correct mathematical model, and interpreting the results accurately, 

resulting in errors in answering mathematical literacy questions. Furthermore, students often 

perceive mathematical literacy problems, such as the PISA exams, as complex and difficult to 

understand because they contain lengthy contexts and require in-depth reasoning. This 

condition is in line with Selan's research which states that students still experience difficulties 

in changing contextual problems into mathematical models and interpreting the results into real-

world contexts (Selan et al., 2020). 

Furthermore, mathematics learning in the classroom does not fully connect mathematical 

concepts to the local cultural context that is close to students' lives (Ramadhani et al., 2023). 

Yet, the relationship between culture and mathematics can help students understand concepts 

in a concrete and meaningful way. In line with research (Jahra et al., 2024), Students' difficulties 

in mathematical literacy are often caused by a lack of contextual and meaningful learning 

experiences. Research (Anjarrani & Kurniasih, 2023) states that students with low literacy skills 

have errors in using concepts, facts, procedures and reasoning so they cannot solve problems 

well. Research Goos also shows that using contexts relevant to students' lives can improve 

mathematical literacy skills because students more easily understand and relate mathematical 

concepts to real-life experiences (Goos et al., 2014). 

Although various studies have examined mathematical literacy and ethnomathematics 

separately and within mathematics learning, research specifically analyzing student errors in 

solving PISA mathematical literacy problems developed based on local ethnomathematics 

contexts remains limited (Lestari & Wulantina, 2024). Most previous research has focused on 

measuring students' mathematical literacy levels, developing ethnomathematics-based teaching 

materials, or implementing specific learning models to improve mathematical literacy skills 

(Pratama & Yelken, 2024). Furthermore, studies that identify in detail the types of student errors 

in each mathematical literacy process—formulating, employing, and interpreting—in a local 

cultural context are still scarce (Munthahana et al., 2023). 

Based on these conditions, this study offers novelty by integrating the Wonosobo 

ethnomathematics context as the basis for developing PISA mathematical literacy questions 

while simultaneously analyzing student errors at each stage of the mathematical literacy process 

according to the PISA framework. Unlike previous studies that focused more on measuring the 

ability or effectiveness of a learning approach (Pratama & Yelken, 2024), this study focuses on 

identifying the characteristics of student errors in depth within the local cultural context of 

Wonosobo. The results are expected to provide a more comprehensive picture of student error 

patterns, thus providing a basis for designing mathematics learning that is more contextual, 

relevant to the local culture, and capable of improving students' mathematical literacy skills. 

Based on these conditions, it can be concluded that there is a gap between actual conditions 

in the field and the demands of mathematical literacy skills. Students are not yet accustomed to 

solving context-based problems, their mathematical literacy skills are still low, and cultural 
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integration in mathematics learning is not optimal. Therefore, an in-depth analysis of students' 

difficulties in solving mathematical literacy problems is needed, particularly at each stage of 

the mathematical literacy process: formulate, employ, and interpret. 

Contextual mathematics learning can be realized through an ethnomathematics approach. 

Ethnomathematics is the study of the relationship between mathematics and culture, 

specifically how mathematical concepts, practices, and activities develop and are used in the 

lives of specific communities (D’Ambrosio, 2016). Ethnomathematics is also understood as a 

way to learn mathematics through a local cultural context so that learning becomes more 

meaningful and relevant for students (Rosa & Orey, 2016). Thus, ethnomathematics integrates 

local culture into mathematics learning so that students can understand mathematical concepts 

through experiences close to their lives. This is in line with Hasanah's research which shows 

that ethnomathematics-based learning is effective in improving students' mathematical literacy 

because it connects mathematical concepts with real situations and local culture (Hasanah et al., 

2024). 

In this study, Wonosobo ethnomathematics, such as the bundengan culture, weaving 

patterns, and local community activities, served as the context for developing PISA-based 

mathematical literacy questions. The use of this local context is expected to help students 

understand problems, relate mathematical concepts to everyday life, and enhance the 

meaningfulness of learning. This aligns with Rosa and Orey opinion, which states that 

ethnomathematics can bridge mathematical concepts with students' culture and real-life 

experiences, making learning more meaningful (Rosa & Orey, 2016). Furthermore, research 

Imam shows that ethnomathematics-based learning can help improve students' mathematical 

literacy skills in solving contextual problems (Imam et al., 2020). Although numerous studies 

have examined mathematical literacy and ethnomathematics, research specifically exploring 

students' difficulties in solving Wonosobo ethnomathematics-based PISA mathematical literacy 

questions remains limited. Therefore, this study is crucial to fill this research gap. 

Based on the description above, the purpose of this study is to describe students' difficulties 

in solving Wonosobo ethnomathematics-based PISA mathematical literacy questions and to 

identify the types of difficulties at each stage of mathematical literacy: formulate, employ, and 

interpret. It is hoped that the results of this study will contribute to the development of 

mathematics learning that is more contextual, meaningful, and tailored to students' needs. 

 

2. Method 
 

This study uses a qualitative approach with a descriptive qualitative research type that aims 

to describe in depth students' errors in solving PISA mathematical literacy questions based on 

Wonosobo ethnomathematics. The qualitative approach was chosen because this study focuses 

on an in-depth understanding of the thinking process, the form of errors, and the factors that 

influence students in solving mathematical literacy problems at each stage of formulate, employ, 

and interpret based on the PISA framework (OECD, 2023). Qualitative research is used to 

understand phenomena in depth based on the perspective of the research subject in a natural 

context (Creswell, 2018). 

The research subjects were selected using purposive sampling, taking into account the 

varying levels of students' mathematical literacy abilities. Purposive sampling was used because 

the researchers selected subjects who were considered capable of providing in-depth 

information in line with the research objectives (Sugiyono, 2016). Subject selection was based 

on the results of a mathematical literacy test administered at the initial stage of the study to 

determine student categories for further in-depth analysis. The research subjects consisted of 
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six students representing high, medium, and low mathematical literacy ability categories, thus 

allowing for a diverse picture of the errors students encountered. 

To classify students' mathematical literacy abilities, the scores obtained from the 

mathematical literacy test were grouped into three categories adapted from (Arikunto, 2018). 

This categorization served as the basis for selecting interview participants through purposive 

sampling. 
Table 1. Mathematical Literacy Level Category 

Grade Category 

𝑋 < 55 Low 

55 ≤ 𝑋 < 85 Medium 

𝑋 ≥ 85 High 

 

In addition to considering the level of mathematical literacy ability, this study also grouped 

students based on the category of mathematical self-efficacy to obtain a more comprehensive 

picture of the factors that influence students' errors in solving ethnomathematics-based PISA 

mathematical literacy questions. Self-efficacy measurements were conducted using a 

questionnaire compiled based on the dimensions of magnitude, strength, and generality 

proposed by Bandura and adapted to the context of mathematics learning. The questionnaire 

scores were classified into high, medium, and low categories using intervals based on empirical 

scores so that they could be used as a basis for purposive selection of interview subjects (Schunk 

& DiBenedetto, 2020). In addition to considering the level of mathematical literacy ability, this 

study also grouped students based on the category of mathematical self-efficacy to obtain a 

more comprehensive picture of the factors that influence students' errors in solving 

ethnomathematics-based PISA mathematical literacy questions. Self-efficacy was measured 

using a questionnaire based on Bandura's dimensions of magnitude, strength, and generality, 

adapted to the context of mathematics learning. Questionnaire scores were classified into high, 

medium, and low categories using intervals based on empirical scores, thus providing a basis 

for purposive interview subject selection (Schunk & DiBenedetto, 2020). 

Data collection techniques in this study included a mathematical literacy test, in-depth 

interviews, and documentation of student work. The mathematical literacy test was used to 

identify students' abilities in solving PISA-based problems that incorporate the Wonosobo 

ethnomathematics context. Mathematical literacy is an individual's ability to formulate, apply, 

and interpret mathematics in various real-life contexts (OECD, 2023). Next, in-depth interviews 

were conducted to gather information about students' thought processes, the types of errors they 

experienced, and the factors that caused these errors for each indicator of mathematical literacy. 

Documentation was used to support the data in the form of student results during the research. 

The mathematical literacy test instrument used consists of three descriptive questions 

developed based on the PISA 2022 assessment framework with various ability levels, namely 

level 2 to level 5. The three questions are designed to measure three main competencies of 

mathematical literacy, namely formulating (formulating situations mathematically), applying 

(applying mathematical concepts, facts, procedures, and reasoning), and interpreting and 

evaluating (interpreting and evaluating mathematical results in real contexts) as described in 

the PISA framework (OECD, 2023). The Wonosobo ethnomathematics context is integrated 

through various local cultural elements, such as traditions, architecture, tourism potential, 

handicrafts, and economic activities of the local community so that the problems presented are 

closer to students' experiences and support contextual learning (Rosa & Orey, 2016). 

The instrument validation process involved three validators with competencies relevant to 

the research field: two mathematics education lecturers with expertise in mathematical literacy 

and ethnomathematics, and one experienced mathematics teacher familiar with the 
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implementation of learning in secondary schools. Validation was conducted on aspects of 

content relevance, question construction, language clarity, and the representation of PISA 

mathematical literacy indicators. The content validity was analyzed using Aiken's V, and all 

items achieved coefficients above the acceptable threshold (𝑉 >  0.80), indicating that the 

instruments possessed high content validity and were appropriate for data collection. Minor 

revisions suggested by the validators were incorporated before the instruments were 

administered to the research subjects. 

The research instruments, consisting of test questions and interview guides, were first 

validated through expert validation to ensure the appropriateness of the content, construct, and 

language used. Instrument validity is necessary to ensure the instrument accurately measures 

the aspects it is intended to measure (Cohen et al., 2017). The validity of the data in this study 

was maintained through technical triangulation and source triangulation. Technical 

triangulation was conducted by comparing data from tests, interviews, and documentation, 

while source triangulation was conducted by comparing information obtained from several 

research subjects to ensure data consistency. Triangulation was used to increase the credibility 

and trustworthiness of qualitative research results (Moleong, 2021). 

Data analysis was carried out using the interactive analysis model of Miles, Huberman, and 

Saldana which includes data reduction, data presentation, and drawing conclusions (Miles et 

al., 2014). In the data reduction stage, researchers selected and focused on data related to 

students' errors in solving mathematical literacy problems. Next, the data was presented in 

narrative form, tables, and interview excerpts to facilitate interpretation. The final stage, namely 

drawing conclusions, is carried out by identifying student error patterns at each stage of 

mathematical literacy: formulating, applying, and interpreting. 

 

3. Results and Discussion 
 

This study involved 24 seventh-grade B students. Data were obtained through a Wonosobo 

ethnomathematics context-based mathematical literacy test. The data were then analyzed to 

identify the types of errors students made in solving mathematical literacy problems across each 

indicator of mathematical literacy: formulate, employ, and interpret. 

Mathematical literacy levels in this study were analyzed based on students' mathematical 

literacy ability categories. According to the Organization for Economic Co-operation and 

Development (Organization for Economic Co-operation and Development) through the 

Programme for International Student Assessment (PISA) framework, mathematical literacy is 

an individual's ability to formulate, employ, and interpret mathematics in various real-life 

contexts. This ability indicates the extent to which students can use mathematical concepts and 

procedures to solve contextual problems. 

In this study, students' mathematical literacy levels were categorized into three categories 

based on the following score intervals. (Arikunto, 2018) 

 
Table 2. Mathematical Literacy Level Category 

Grade Category 

𝑿 < 𝟓𝟓 Low 

𝟓𝟓 ≤ 𝑿 < 𝟖𝟓 Medium 

𝑿 ≥ 𝟖𝟓 High 

Information: 𝑋 is the average value 

 

Based on the analysis of the mathematical literacy test, the average score was 52.77, 

indicating that students' mathematical literacy skills were categorized as low. This low ability 
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shows that students still experience errors in understanding contextual problems, building 

mathematical models, using mathematical concepts appropriately, and interpreting solution 

results. This indicates that students are not yet accustomed to solving mathematical literacy 

problems based on everyday life contexts, especially problems that require reasoning and 

problem-solving.  

This is in line with the opinion OECD (2023) which states that students with low 

mathematical literacy skills are generally unable to use mathematical knowledge effectively in 

real-life situations and still experience errors in the process of formulating, applying, and 

interpreting. Furthermore, low mathematical literacy skills indicate that students are not 

accustomed to facing problems that require reasoning, problem-solving, and the application of 

mathematical concepts in everyday life contexts. This finding is also in line with research 

Munfarikhatin et al. (2022) which states that students' mathematical literacy skills in Indonesia 

are still low based on the results of the PISA study because students are not yet accustomed to 

solving context-based and reasoning problems. Fadillah & Ni’Mah (2019) research revealed 

that most student errors occurred in the interpretation indicator, namely when returning the 

calculation results to the context of the problem so that the solution obtained did not match the 

meaning of the question. 

As a follow-up to the results of the mathematical literacy test, six research subjects were 

selected for in-depth analysis based on student work. The analysis was conducted to determine 

the characteristics of student errors in each indicator of mathematical literacy: formulating, 

employing, and interpreting. The following is a list of student samples based on the results of 

the mathematical literacy test. 

 
Table 3. Sample Mathematical Literacy Results 

Name Grade Self-Efficacy Criteria 

T1 100 High 

T2 88.88 

S1 66.66 Medium 

S2 55.55 

R1 11.11 Low 

R2 0 

 

T1 Subject Analysis 

In general, the analysis results show that students' abilities in solving PISA mathematical 

literacy problems based on Wonosobo ethnomathematics differ across each indicator of 

mathematical literacy. Students with high literacy abilities tend to be able to formulate problems 

into mathematical models, apply concepts and procedures appropriately, and interpret results 

according to the given context. On the other hand, students with medium and low abilities still 

face various errors, such as the inability to identify important information in the problem, errors 

in selecting or applying solution procedures, and inaccurate interpretation of calculation results 

in the context of the problem. These findings indicate that students' error patterns do not only 

appear at the stage of solving mathematics problems, but also in the process of understanding 

the context and communicating the meaning of the results obtained. 
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Figure 1. Subject T1 Results 

Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

T1: "The most difficult part was interpreting the results, because I had to adapt the answer to 

the context of the problem. But I still understood it." 

Based on the interview results, the student demonstrated a good understanding of each 

stage of mathematical literacy. These findings indicate that the student was able to optimally 

implement the "formulate," "employ," and "interpret" indicators and was able to solve problems 

based on ethnomathematics contexts in a coherent and systematic manner. 

 

T2 subject analysis 

According to the PISA mathematical literacy framework, the formulate indicator 

emphasizes students' ability to recognize the mathematical aspects of a situation, identify 

relevant information, and represent the problem in a mathematical form or model before solving 

it. Therefore, even if a student obtains the correct final answer, the absence of a mathematical 

model or explicitly written mathematical representation indicates that the formulation process 

has not been carried out completely and is therefore classified as an error in the formulate 

indicator (OECD, 2023). This criterion is also in line with research stating that the ability to 

formulate problems is an essential initial stage in mathematical literacy and needs to be 

demonstrated through the process of transforming a real-world context into an appropriate 

mathematical model before performing calculations. 
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Figure 2. Subject T2 Results 

Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

T2: "The most difficult part was formulating the problem, because I found it easier to calculate 

directly than to write a mathematical model first. Writing the mathematical model felt longer." 

Based on the interview results, students tended to focus more on the final answer than on 

the solution process. This finding indicates that students have good numeracy skills, but are not 

yet accustomed to systematically constructing mathematical models, which can lead to errors 

on more complex problems. 

 

S1 subject analysis 

Based on the students' work, they were able to understand the problem and write simple 

mathematical models using the formula indicator, such as the operation "480 - 120 + 75 - 150" 

and the temperature operation in question 3. However, in the employ indicator, students still 

encountered calculation errors and had not written down the complete solution steps, resulting 

in a lack of systematic use of mathematical concepts. In the interpret indicator, students 

attempted to interpret the answer according to the context of the problem, but the explanations 

provided were still imprecise and did not align with the correct calculation results. The 

following are the results of an interview with an undergraduate student. 

 

 
Figure 3. Subject S1 Results 
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Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

S1: "The most difficult part was using concepts, because I often got confused when calculating 

and was afraid of making a calculation error." 

Based on the interview results, students tended to be less thorough in the calculation 

process and were not yet accustomed to writing down the solution steps systematically. These 

findings indicate that students are able to understand the problem, but still experience errors in 

using and interpreting indicators, namely applying mathematical concepts and interpreting 

results according to the context of the problem. 

 

S2 subject analysis 

Based on the results of the students' work, students with moderate self-efficacy were able 

to formulate problems effectively, such as writing the operational model "480 - 120 + 75 - 150." 

However, in the implementation indicator, students still make mistakes because they tend to 

immediately write the final answer without showing the completion steps systematically. This 

indicates that students are not yet able to apply mathematical concepts procedurally and in a 

structured manner. The following is the result of an interview with S2. 

 
Figure 4. Subject S2 Results 

Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

S2: "The most difficult part was using concepts because I often got confused when calculating. 

So I preferred to immediately write the final answer rather than writing down the steps." 

Based on the interview results, students understood the problems given, but were unable to 

demonstrate the complete and coherent solution process. This finding indicates that the main 

error lies in the employ indicator because students are still oriented towards the final answer 

and are not yet accustomed to writing down the solution steps systematically. 

 

R1 subject analysis 

Based on the students' work, they were able to understand the information in the problem 

and construct simple mathematical models using the formula indicator, such as writing the 

operation "480 - 120 + 75 - 150" and understanding the temperature context down to "-2°C." 

However, students still encountered errors in the employ and interpret indicators. In the employ 

indicator, students were less thorough in performing arithmetic operations and had not written 

down the solution steps systematically, resulting in inaccurate calculations. Meanwhile, in the 

interpret indicator, students attempted to interpret the answer according to the context of the 
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problem, but their explanations were still simple and not supported by clear mathematical 

reasoning. The following is an interview with student R1. 

 
Figure 5. Subject R1 Results 

Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

R1: "Using concepts was the most difficult because I sometimes get confused when calculating 

and am afraid of making mistakes. This is especially true when there are a lot of numbers, so I 

often just write the answer straight away." 

Based on the interview, students experienced difficulties in the employ indicator because 

they were not yet accustomed to using mathematical concepts systematically and carefully. 

These findings indicate that students have initial abilities in understanding problems, but still 

experience errors in applying mathematical concepts and interpreting results according to the 

context of the problem. 

 

R2 subject analysis 

 

 
Figure 6. Subject R2 Results 

Based on the results of student work, students with low self-efficacy still experience errors 

in formulating, applying, and interpreting indicators. Students tended to immediately perform 

calculations without systematically constructing mathematical models. For the employ 

indicator, students immediately wrote down the final answer without showing the solution steps, 

indicating that they were unable to apply mathematical concepts correctly and in a structured 
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manner. Furthermore, for the interpret indicator, students were unable to provide logical 

explanations and mathematical reasons for their answers. The following is an interview with 

student R2. 

Q: "Of the entire problem-solving process, which part was the most difficult for you: 

formulating the problem, using concepts, or interpreting the results? Explain why." 

R2: "The most difficult part was formulating the problem and using concepts, because I was 

confused about understanding the problem and didn't know where to start. I also had errors 

determining which mathematical concepts to use." 

Based on the interview results, students experienced difficulties in understanding the 

problem, determining mathematical concepts, and systematically developing solution steps. 

These findings indicate that students' mathematical literacy skills are still low, especially on the 

formulate and employ indicators. Therefore, students require structured guidance and practice 

in solving mathematical problems. 

Based on the results of research conducted on grade VII B students, it can be concluded 

that students' mathematical literacy skills are still in the low category with an average score of 

52.77. This low mathematical literacy ability indicates that students still experience errors in 

understanding contextual problems, building mathematical models, using mathematical 

concepts appropriately, and interpreting solution results according to the context of the problem. 

This indicates that students are not yet accustomed to solving mathematical literacy problems 

based on everyday life contexts that require reasoning and problem-solving skills. 

The results of the analysis of student errors based on mathematical literacy indicators show 

that student errors occur at each stage of mathematical literacy: formulate, employ, and interpret. 

In the formulate indicator, some students were able to understand the information in the 

problem and construct a simple mathematical model, but there were still students who 

immediately performed calculations without writing the mathematical model systematically. 

Errors at this stage indicate that students are not yet accustomed to representing contextual 

problems in a complete and coherent mathematical form. In line with the findings of this study, 

Pranitasari & Ratu (2020) revealed that students often make transformation errors, namely 

being unable to transform contextual problems into a mathematical form that can be used for 

the solution process. This condition indicates that students' ability to connect contextual 

problems with mathematical concepts is still low, and learning tends to emphasize calculation 

skills rather than understanding and formulating problems. Therefore, learning is needed that 

trains students to understand problems gradually by getting used to writing down known 

information, questions, and mathematical models before performing calculations. The use of 

mathematical literacy problems based on real-world contexts and ethnomathematics, as well as 

providing scaffolding, can also help students construct mathematical models systematically. 

After analyzing the work and interview results of all six research subjects, different error 

patterns were identified across the three mathematical literacy indicators, namely formulate, 

employ, and interpret. Although each subject demonstrated unique characteristics, several 

common patterns emerged according to their level of mathematical literacy. To provide a 

clearer comparison of the similarities and differences in students' errors, a summary of the error 

patterns identified across all research subjects is presented in Table 4. 
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Table 4. Summary of student error patterns for each mathematical literacy indicator 

Subject Literacy 

Category 

Formulate Employ Interpret Dominant Error 

Patterns 

T1 High There are no 

errors. 

There are no errors. A minor error in 

fitting the results to 

the context but does 

not affect the 

answer. 

Able to meet all 

mathematical 

literacy indicators. 

T2 High Not writing the 

mathematical 

model explicitly. 

There are no errors. There are no errors. Tends to 

immediately perform 

calculations without 

a complete 

formulation process. 

S1 Medium Able to 

construct simple 

mathematical 

models. 

Miscalculations and 

unsystematic 

solution steps. 

Interpretation is less 

in accordance with 

the calculation 

results. 

Errors in the use of 

concepts and 

interpretation of 

results. 

S2 Medium Able to compile 

mathematical 

models. 

Not writing down 

the settlement 

procedure 

systematically. 

The interpretation is 

quite good. 

Oriented towards the 

final answer without 

showing the solution 

process. 

R1 Low Able to 

construct simple 

mathematical 

models. 

Errors in procedures 

and arithmetic 

operations. 

The interpretation is 

still simple and not 

supported by 

mathematical 

reasons. 

Errors in the 

application of 

concepts and 

interpretation. 

R2 Low Unable to build a 

mathematical 

model. 

Unable to apply 

problem-solving 

concepts and 

procedures. 

Unable to relate 

results to context. 

Experiencing errors 

in all indicators of 

mathematical 

literacy. 

 

In the employ indicator, most students experience errors using mathematical concepts and 

carrying out calculation procedures correctly. Students tend to immediately write the final 

answer without showing the solution steps completely and systematically. Furthermore, some 

students also make calculation errors due to a lack of thoroughness in using mathematical 

operations. This conclusion is based on the analysis of all research subjects, which showed that 

most students made errors at the employ stage, such as inaccurate selection of solution 

procedures, errors in arithmetic operations, and an inability to apply mathematical concepts 

appropriately to the given problem. The frequency of errors in this indicator was higher than in 

the formulate and interpret indicators, so errors at the employ stage were categorized as the 

most dominant form of errors in this study. This finding is supported by Qadry et al. (2022) 

research that indicates that errors at the employ stage generally occur due to students' low 

accuracy in performing arithmetic operations and weak conceptual understanding. Errors in the 

employ indicator indicate that students are unable to apply mathematical concepts procedurally 

and systematically. Students tend to be oriented towards the final answer, often ignoring the 

solution steps. As a result, students are prone to errors in arithmetic operations, procedures, and 

the use of mathematical concepts. This condition indicates that learning still emphasizes the 

final result rather than the mathematical thinking process. 

In the interpret indicator, students also still have errors interpreting the solution results 

according to the context of the problem. Some students have attempted to provide explanations 

in sentence form, but their interpretations are still simple and not supported by precise 

mathematical reasoning. This indicates that students are not yet able to optimally connect the 

results of mathematical calculations with meaning in real-life contexts. This finding aligns with 
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Fadillah & Ni’mah (2019) research which states that the interpretation indicator is the most 

challenging because students are unable to accurately connect mathematical results to real-life 

contexts. This condition indicates that students' ability to relate mathematical concepts to 

everyday life is still low, and learning still emphasizes calculation skills rather than interpreting 

results. Therefore, learning is needed that trains students to explain the meaning of results 

contextually by getting used to writing conclusions, mathematical reasoning, and using 

mathematical literacy and ethnomathematics problems related to everyday life. 

Based on interviews, the difficulties experienced by students generally lie in the concept 

application stage (employment). Students admitted to often being confused when performing 

calculations, fearing mistakes, and not being accustomed to writing complete solution steps. 

Furthermore, some students also experienced errors formulating problems because they were 

unable to determine an appropriate mathematical model based on the information in the 

problem. Students with low mathematical literacy skills tend to skip the solution steps and 

immediately write the final result (Nugroho et al., 2020). 

 

4. Conclusion 
 

Based on the research results, it can be concluded that students' mathematical literacy skills 

are still relatively low, and errors were found in each indicator of mathematical literacy: 

formulate, employ, and interpret. In the formulate indicator, students experienced errors in 

systematically constructing mathematical models from contextual problems. In the employ 

indicator, which was the most dominant error, students were unable to apply mathematical 

concepts and procedures accurately and systematically. Meanwhile, in the interpret indicator, 

students still had errors interpreting calculation results and correctly relating them to the 

problem context. 

Therefore, more contextual and meaningful mathematics learning is needed so that students 

become accustomed to formulating, applying, and interpreting problem-solving systematically. 

Ethnomathematics-based learning can be an alternative to improving students' mathematical 

literacy skills through a cultural context close to everyday life. 
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