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Mathematical literacy is the ability to formulate, apply, and interpret 

everyday problems. The Minimum Competency Assessment (AKM) 

program in Indonesia is designed to evaluate these essential skills, 

similar to the PISA framework. Assessing mathematical literacy 

through the AKM ensures that students meet basic competency 

standards, helping to improve overall educational quality and better 

preparing students for global competition. This research reveals the 

characteristics of students' mathematical literacy when solving AKM 

problems. The study was conducted at a junior high school in 

Surakarta, Indonesia. The research stages included giving AKM 

problems, observing students' problem-solving processes through 

think-aloud methods, conducting interviews for confirmation, 

reducing data, coding data, analyzing data, and drawing 

conclusions. The data used included students' answers, observation 

sheets, and interview transcripts. When formulating problems, 

students often struggle to accurately understand the issues at hand. 

This leads to incomplete data during the problem-solving process, 

resulting in calculation errors or mistakes in applying formulas. 

These errors create a domino effect, leading to incorrect answers. 

Students' difficulties in formulating mathematical problems can 

potentially cause calculation errors and improper use of formulas, 

ultimately leading to incorrect solutions. This negatively impacts 

their conceptual understanding, learning motivation, and readiness 

to face educational challenges or enter the workforce. To address 

these difficulties, teachers can enhance students' conceptual 

understanding, promote critical thinking, implement problem-based 

learning, use visual aids, provide targeted support, and focus on 

developing mathematical literacy from an early age. 
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1. INTRODUCTION 

In the era of globalization and rapid technological advancement, comprehending and utilizing 

information has become one of the critical skills required to address the challenges of the 21st century 

(Griffin, McGaw, & Care, 2012; Scott, 2015; Tan, 2021). Beyond merely understanding numbers and 
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formulas, mathematical literacy encompasses the ability to apply mathematical concepts in everyday life, 

solve data-based problems, and make informed decisions based on mathematical analysis, thereby 

necessitating critical and logical thinking skills when addressing problems (Muhaimin & Kholid, 2023; 

OECD, 2021; Stacey, 2015). Therefore, this skill is crucial for students to master and should be included in 

the mathematics curriculum. Students with good mathematical literacy tend to be more critical and 

confident in solving complex mathematical problems (Nisa & Arliani, 2023). 

However, the reality is that mathematical literacy among students in Indonesia still needs to 

improve. A survey conducted by the Organization for Economic Co-operation and Development (OECD) 

through the Programme for International Student Assessment (PISA) in 2018 revealed that Indonesia 

ranked 71st out of 77 in reading literacy, mathematical literacy, and scientific literacy, with a mathematical 

literacy score of 379 (Schleicher, 2018). Numerous studies have shown that Indonesian students' 

mathematical literacy still needs to improve. Research by Jailani et al. (2020) revealed that one of the 

causes of low mathematical literacy among junior high school students is difficulty identifying contextual 

problems. Previous research by Dewantara et al. (2015) showed similar findings, indicating that students 

struggle to apply mathematical formulas in solving mathematical problems. Another finding by Fauzi & 

Chano (2022) indicated that weak mathematical literacy also occurs among elementary school students 

who need help to solve contextual problems and can only apply formulas limited to algorithms already 

taught and listed in textbooks. 

The low mathematical literacy among Indonesian students calls for solutions from various sectors, 

particularly education. Understanding and improving students' mathematical literacy is not only the 

responsibility of educators but also a national priority that requires serious attention (Genc & Erbas, 2019; 

Umbara & Suryadi, 2019). The Indonesian government has made efforts to provide support by 

implementing the Minimum Competency Assessment (AKM) as a replacement for the National 

Examination (UN) since 2020 (Ministry of Education, 2020; Pusmendik, 2022). The AKM is an assessment 

program designed to determine students' basic abilities and improve the quality of education in 

Indonesia, thus requiring competencies in language and mathematical literacy to measure basic abilities 

(Handayani, Perdana, & Ukhlumudin, 2021). Based on the AKM concept, its goal is to understand 

students' potential and abilities and improve the quality of education in Indonesia (Ministry of Education, 

2020; Pusmendik, 2022). This aligns with Cahyanovianty (2021) view that the purpose of AKM is to 

identify and assess students' language and mathematical literacy competencies. Therefore, the AKM is 

considered a solution to the low mathematical literacy of Indonesian students. 

Despite this solution, the AKM only evaluates the outcome based on the obtained score, whether 

good or bad, without an in-depth investigation of students' problem-solving abilities 

(Kemendikbudristek, 2022; Rohmah, Sutama, Hidayati, Fauziati, & Rahmawati, 2022). If the result is 

good, does the student have good mathematical literacy, or were they merely lucky? If wrong, what 

caused the difficulty in solving the problem? The AKM needs to provide more specific insights, thus 

necessitating this research to reveal the detailed characteristics of students' mathematical literacy in 

solving AKM problems. Therefore, this study aims to identify the characteristics of students' 

mathematical literacy. These characteristics are students' responses when solving AKM problems, 

including difficulties and other unique aspects that indicate their mathematical literacy. 

This research presents another perspective in the realm of existing mathematical literacy studies. 

Although many research works have explored aspects of mathematical literacy, most rely on PISA 

problems as their primary instrument (Dewantara et al., 2015; Hayati, 2019; Khoirudin, Styawati, & 

Nursyahida, 2017; Ozkale & Ozdemir Erdogan, 2022; Thien, 2016; Wijaya, 2016). However, they have yet 

to explore mathematical literacy using the AKM problem approach. This indicates a new area of 

exploration in mathematical literacy. While PISA is widely recognized and used in global research 

(OECD, 2023), AKM problems may offer a different and more contextual perspective in understanding 

how students comprehend and use mathematics daily. Therefore, delving deeper into mathematical 

literacy through the AKM lens can provide additional insights and enrich academic discussions. This 

research highlights the importance of an in-depth evaluation of students, revealing that while the AKM 
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program is a good initiative, a comprehensive evaluation of student characteristics during AKM problem-

solving is still lacking. Currently, AKM only provides numerical scores without further evaluation. A 

holistic evaluation is expected to offer a more comprehensive understanding of students' abilities. 

 

2. METHODS  

The researcher employs qualitative research with a phenomenological design to deeply analyze 

mathematical literacy. Creswell (2015) emphasizes that phenomenology focuses on interpreting the 

meaning of individuals' experiences within the context of their life worlds. Therefore, through this study, 

the researcher aims to provide a deeper insight into how mathematical literacy is understood and 

experienced by students in the classroom and how it can be applied, specifically to uncover the 

characteristics of students' mathematical literacy by engaging and understanding their individual 

experiences. Through an in-depth analysis of students' experiences, we can understand how they interact 

with AKM problems. This will reveal the level of students' mathematical literacy, as mathematical literacy 

is an integral part of how students think and act when facing problems. 

The research subjects selected are eighth-grade junior high school students considered relevant and 

unique in the context of the mathematical literacy being studied. At around 15, junior high school 

corresponds to the age group assessed in the PISA evaluation globally (OECD, 2021). The selected junior 

high school in Surakarta is recognized for its excellent reputation. Thus, the selection of subjects from this 

school is expected to represent students' mathematical literacy at the junior high school level. 

The subject selection technique uses snowball sampling until a saturation point is reached (Reserved, 

Url, & Uri, 2020). In snowball sampling, the researcher starts by identifying one or more individuals who 

have relevant information or experience related to the research objectives. The researcher also seeks 

recommendations from teachers when selecting subjects, which is expected to provide deeper or different 

information. This approach allows the researcher to access a group of subjects that might be difficult to 

reach through conventional subject selection techniques. In this research context, the researcher decided 

to select five students as research subjects based on initial information and recommendations from initial 

students. The initial students were selected based on teachers' recommendations, focusing on those with 

strong cognitive abilities. Subsequent subjects were chosen using snowball sampling within one class 

until saturation was reached with five subjects. The selection of these five students is based on data 

saturation and the consideration of the diversity of their experiences and backgrounds in mathematics 

learning, thus expected to provide a holistic and in-depth picture of mathematical literacy. The snowball 

sampling technique employed by the researcher is clearly outlined in Table 1. 

Table 1. Snowball sampling technique 

Research 

Subjects 

Mathematical literacy process 

Formulation Implementation Interpretation 

1 F1 IM1 IN1 

2 F1 IM1 IN2 

3 F3 IM3 IN1 

4 F1 IM3 IN2 

5 F1 IM1 IN2 

Code description: 

F1 : First subject response in the formulation process 

F3 : Third subject's response to the formulation process 

IM1 : First subject's response to the implementation process 

IM4 : Fourth subject's response to the implementation process 

IN1 : First subject response in the formulation process 

IN2 : Second subject's response to the formulation process 
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Table 1 presents the response codes from the subjects, with identical codes indicating similar 

responses. These codes will be further discussed in the findings and discussion section. The coding 

process involved assigning the same code to identical responses, while differing responses were given 

distinct codes. Dominant codes were then analyzed for deeper insights. In this study, the researcher 

serves as the primary instrument for data collection, employing various tools to gather comprehensive 

information on students' mathematical literacy. These tools include a mathematical literacy test and 

non-test instruments, such as guidelines for in-depth interviews and observation sheets used during 

the research. The test focuses on AKM problems in the algebra domain, specifically covering ratios and 

percentages—key components of junior high school mathematical literacy. The research instruments 

were developed based on existing mathematical literacy indicators aligned with PISA, including 

communication, mathematization, representation, reasoning, strategy design, and symbolic language 

usage. The problems were revised to ensure they accurately reflect the research objectives and 

effectively measure students' competencies. Figure 1 illustrates the test instrument. 

   

 
Figure 1. Mathematical literacy test instrument 

The researcher uses the think-aloud technique to gather comprehensive and in-depth data from 

students. As described by Macias et al. (2018), this method involves having subjects verbalize their 

thoughts while working on a test or problem. In this study, students were guided through the problems, 

freely expressing their thoughts, and were occasionally asked questions. All observations were 

recorded and later analyzed. To ensure thoroughness, the researcher utilized tests, interviews, and 

observations during the think-aloud process. Data validity was ensured using source triangulation with 

five subjects, as outlined by Creswell (2015). Triangulation involved comparing data from tests, 

interviews, and observations. Consistent data across these sources was considered valid, while 

discrepancies led to further investigation. The researcher then conducted data reduction, filtering out 

irrelevant or redundant information to focus on key insights. After reduction, the data was coded and 

organized systematically into tables, charts, or narratives for clearer analysis. This structured 
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presentation helped in identifying patterns, relationships, and trends within the data. Finally, the 

researcher proceeded to draw conclusions based on the findings. 

3. FINDINGS AND DISCUSSION 

3.1. Formulation process 

Based on Table 1, code F1 is the most common response among the five subjects during the 

formulation process. Subject 1, when given an AKM problem, identified the issue by writing down key 

information and rereading the question up to three times, as seen in Figure 2. The subject also scribbled 

on the question sheet, highlighting details like price, discount, and deposit. 

 
Figure 2. Subject question sheet (FI) 

In Figure 2, the subject can be seen scribbling certain parts of the question,  the price, discount and 

initial deposit. based on these conditions, researchers confirmed through interviews. 

Researcher (R) : why did you scribble on your question sheet? 

Subject (S)  : to note important data to make it easier for me to understand the problem 

R   : why did you read the questions several times? 

S   : because I have difficulty understanding the questions 

The interview highlights the subject's problem identification strategy. By scribbling or marking the 

question sheet, the subject visually identifies key elements, making it easier to focus on important 

information and separate relevant from irrelevant details. Repeatedly reading the question allows for 

deeper understanding and helps the subject explore the problem from different perspectives. After 

identifying the problem, the subject writes down key data on the answer sheet to ensure all important 

information is available before solving the problem. This method helps avoid rechecking the original 

question, as shown in Figure 3. 

Figure 3 shows that the data written consists of known data and questionable data. The known data 

is the price of clothes in each shop (A1), postage prices (A2), and clothes vouchers (A3). Then the data 

asked is three clothes that must be chosen with the available money (A4). These data are written directly 

by the subject on the answer sheet. This condition was confirmed by researchers. 

R : Why did you write the question information directly on your answer sheet? 

S : To make it easier for me without having to look back at the information on the questions or other sheets. 

The interview indicated that writing information on the question sheet made it easier for the subject 

to solve the problem without having to reopen the question or another sheet, this was also to consider the 



Al-Ishlah: Jurnal Pendidikan,Vol. 16, 3 (September 2024): 3335-3349 3340 of 3349 

 

Astri Wahyuni et al. / Exploring Middle School Students' Challenges in Mathematical Literacy: A Study on AKM Problem-Solving 

efficiency level in solving the problem. By minimizing the need to return to the source, subjects can move 

more quickly through the problem-solving steps, increasing their chances of reaching the correct solution 

in less time. Thus, the interviews underscore the importance of proactive strategies in problem-solving 

and how simple steps such as writing down information can significantly impact the final outcome and 

efficiency of the process. 

 
Figure 3. Subject answer sheet (F1) in the data writing process 

After writing down the data or information about the problem, it can be seen that the subject not 

only passively receives the information but is also active in processing it to reach a solution. The selection 

of a formula as the next step shows the subject's understanding of the mathematical concepts involved in 

the problem. By explicitly writing the formula, the subject provides a framework for himself, ensuring 

that the next steps are based on a sound mathematical approach. Figure 4, which displays the subject's 

answer, shows details of the formula used, as well as how the subject applies it to the data that was 

recorded previously. 

 
Figure 4. Subject answer sheet (F1) in the strategy development process 

The formula written in Figure 4 shows the discount calculation formula (B1) and total discount (B2). 

The writing of this formula is not without reason, so confirmation is needed for this condition through 

interviews with the subject. 

R : Why did you write that formula? 

S : To plan strategies for solving problems 

The subject's response to writing this formula was based on designing how to solve the problem. 

Subjects seemed aware that solving mathematical problems often requires a structured approach. By 

writing the formula first, the subject creates a frame of reference to help them carry out the following steps 

more systematically and organized. 

The process of writing problem data and formulas by the subjects above (Figure 3 and Figure 4) 

reflects the transformation process of a concrete situation or problem that exists in reality into a more 
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abstract mathematical representation. It represents an attempt to understand and define a complex 

problem from everyday life into mathematical language, which allows for more systematic analysis and 

solutions. 

Another finding in the subject with code F3, in the formulation process, showed a response that the 

subject did not identify the questions by scribbling on the question sheet or reading the questions 

repeatedly. On the question sheet, there is also no complete writing of the data or question information 

(Figure 5), this is different from the F1 code, which identifies by marking information on the question 

sheet and reading it repeatedly, besides also writing all the data or question information on the answer 

sheet. 

 
Figure 5. Subject answer sheet (F3) 

Code F3 only writes the clothing model from each shop (A1), the initial money (A4), and the data 

requested (A5). These data are also incomplete in terms of completeness components. However, F3 

showed the same response as F1 when designing a problem solving strategy, namely writing down the 

formula used to solve mathematical problems (AKM). 

3.2. Implementation Process 

This implementation is a concrete manifestation of the ideas and plans processed and formulated in 

the formulation process, providing an accurate picture of how these plans are implemented in practice. 

Based on Table 1, we can observe that the implementation process with IM1 code dominates, even more 

than with other possible codes. Response code IM1, the subject begins the step by rewriting the question 

data, but this data is more specific based on what is required in the formula written in the formulation 

process. The subject answer sheet is clearly shown in Figure 6. 

 
Figure 6. Subject answer sheet (IM1) in the implementation process 

Figure 6 illustrates how the subject performed calculations directly on the answer sheet. The image 

shows that the subject carefully compared the prices of shirts from various stores, factoring in discounts 

to ensure the total cost did not exceed the budget. Codes D1, D2, and D3 represent the price calculations 

after discounts, while code D4 captures the summing of these prices. Notably, the subject bypassed using 
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a scratch sheet and instead wrote the results immediately on the answer sheet. This could indicate high 

confidence in their mathematical skills or a preference for relying on memory. 

R : Why do you do calculations directly on the answer sheet? 

S : I am used to doing calculations like this so that problem solving is done quickly 

The interview reveals that the subject aims for efficiency, relying on confidence and a strong 

understanding of the material. Previous practice and experience in handling similar problems likely 

reinforced this confidence. By skipping scratch work, the subject eliminates unnecessary steps that could 

slow down or confuse the process, allowing them to focus entirely on solving the problem at their own 

pace. In contrast, subjects 3 and 4, as shown by code IM3, used a more cautious and systematic approach. 

They relied on draft calculations or scratch sheets before transferring answers to the answer sheet, as 

shown in Figure 7. This method suggests that they aimed to reduce errors and preferred to visualize their 

calculations more clearly before finalizing their answers. The scratch sheet helped them organize their 

thoughts and verify the correctness of each step before committing it to the final answer. 

  

 
(a) 

 
(b) 

Figure 7. Scribble sheet (a) and answer sheet (b) subject to code IM3 

Figure 7 clearly shows the voucher discount calculations carried out by the subject on the scratch 

sheet. These scratch sheets allow subjects to easily modify, correct, or repeat calculations without crossing 

out or changing the official answer sheet. As the interview progressed, this subject said, "This is done as 

an effort to increase calculation accuracy and minimize errors." This method may take longer than the 

direct method on IM1. However, for the subject, this additional time, the benefits outweigh the investment 

in terms of accuracy and certainty gained. 

3.3. Interpretation Process 

After the formulation and implementation process, the next step is interpretation. In this phase, the 

researcher examines how subjects reprocess their computed answers to form conclusions that address the 

problem. This stage yields different response codes from the five subjects, with two prominent codes, IN1 

and IN2. Although both codes reflect the use of reasoning to deduce the final answer, they differ in their 

approach to drawing conclusions. Subjects with response code IN2, in particular, demonstrated a more 

thoughtful interpretation process. Instead of merely evaluating the calculation results, they engaged in 

deeper reflection to ensure their answers were aligned with the context of the question. These subjects 

carefully compared every detail of their answers with the information provided in the problem, 
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evaluating the relevance and accuracy based on the given data and parameters. By revisiting their 

conclusions and checking them against the question’s details, they ensured that the final answer was well-

grounded. The results of this interpretation process are illustrated in Figure 8. 

 
Figure 8. Subject answer sheet (IN2) in the interpretation process 

Based on Figure 8, subjects can write down their answer conclusions, starting from the clothes chosen 

(E1), shipping costs (E2), and discount vouchers chosen (E3), even though they do not do the calculations 

again. Through interviews, researchers confirmed this condition. 

R : Why don't you check the calculations before concluding the answer? 

S : To shorten the time, because the processing time is short, I do not have enough time to do the calculations 

again 

The interview quoted above indicates that poor time management will result in less-than-optimal 

work steps being taken. In contrast, as seen in IN1's response, efficient time management allows subjects 

to allocate sufficient time to each aspect of the problem. In this case, subjects with an IN1 response can 

not only solve the problem, but also have the freedom to review their calculations before deducing an 

answer. 

Discussion 

Formulation process 

In formulating the initial findings, the subject identifies the problem using the approach outlined by 

Muhaimin & Kholid (2023), which defines mathematical literacy as the ability to solve everyday problems. 

The first step is to identify the problem. This is supported by Laamena & Laurens (2021), who also 

highlight problem identification as the first ability in mathematical literacy. The subject scribbles on the 

question sheet and rereads the questions to help visualize key information (Venkat, 2010), facilitating 

problem-solving without revisiting the question repeatedly. Similarly, rereading aids in understanding 

the nuances of the problem, as confirmed by other studies (Anwar & Rahmawati, 2017; Robinson & 

Kevoe-Feldman, 2010; Therrien & Hughes, 2008). In contrast, students who demonstrate strong 

comprehension, as noted by Schoenfeld (1988), often only need to read the problem once to understand 

it. 

Next, the subject writes down the data, distinguishing between relevant and irrelevant information. 

Mathematical literacy involves solving real-world problems (Ministry of Education, 2020; OECD, 2019), 

and effective problem-solving requires the ability to sift through data, as noted by Najafabadi et al. (2015). 

Systematically recording data aids in accurate problem-solving (English, 2015), and errors in this process 

can lead to mistakes (Sundayana & Parani, 2023). Accurate data identification and recording help students 

make better decisions in everyday situations, such as budgeting or analyzing statistics (Genc & Erbas, 

2019). 

The response to the formulation process we found next was the ability to develop problem-solving 

strategies; all codes (F1, F3) in the formulation process showed this response. Developing this strategy 

takes the form of formulating a formula that will be used to solve the problem faced and planning the 
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steps that must be taken to solve the problem. This process requires critical and analytical thinking (Bali, 

Capano, & Ramesh, 2019). The ability to develop problem-solving strategies is an essential aspect of 

mathematical literacy. This is because mathematical literacy is the ability to carry out simple mathematical 

operations and the ability to analyze, interpret, and use mathematics in various real situations (Ministry 

of Education, 2020; OECD, 2019). With a clear strategy, one may find it easier to find efficient and effective 

solutions (Basadur, 2004). Many problems, especially in mathematics, require specific problem-solving 

strategies (Gupta & Mishra, 2021; Muhaimin, Dasar, & Kusumah, 2023). Therefore, having the right 

strategy will speed up the problem-solving process and increase the accuracy of answers. However, we 

found the subject's error in determining the formula to solve the problem. Of course, the solution strategy 

will also be inappropriate in this condition. According to Cho & Nagle (2017), the need for an in-depth 

understanding of basic mathematical concepts makes students choose the wrong formula. Therefore, the 

results may be different from what was expected. This statement is in line with the findings we obtained, 

which stated that the subjects needed to understand the material about discounts well, which resulted in 

errors in formulating strategies, which impacted the calculation results. 

In writing down data and developing strategies when solving problems, we also found that students 

carried out data transformations, such as changing contextual data or information into mathematical 

language data. Mathematical problems designed to test or explore the depth of students' mathematical 

literacy must have several elements or components, one of which is that the problem must have a specific 

context (Almarashdi & Jarrah, 2022; Stacey, 2011). This context provides background or story to the 

problem and serves as a source of information that students need to find a solution. AKM is a 

mathematical problem with a context within the problem (Cahyani & Susanah, 2022; Ministry of 

Education, 2020; Muhaimin et al., 2023). This requires students' ability to change data or information 

based on the problem presented into mathematical form. Additionally, Muhaimin & Kholid (2023) stated 

that although conceptual understanding in recognizing problem patterns, identifying relationships 

between existing variables, and understanding basic mathematical concepts are essential, all of this will 

be worthwhile if students can transform information into relevant mathematical language. This 

transformation ability is essential for students to apply their knowledge in solving problems in everyday 

life. 

Implementation process 

The following process in mathematical literacy after the formulation process is implementation. In 

this process, all codes show the same response, implementing the planned problem-solving strategy and, 

in this case, carrying out computational calculations. This stage is where basic mathematical skills, such 

as arithmetic, algebra, and geometry, are often applied (Kholid et al., 2022). In PISA, this stage also 

involves skills in using mathematical tools, such as calculators or special software, if necessary (OECD, 

2019, 2021). However, for researchers, the questions used simple numbers and wanted to see how 

students apply their numeracy skills in depth, so using mathematical tools is not permitted in this process. 

The difference in response we found between IM1 and IM3 lies in how they calculate. IM1 is doing 

calculations directly on the answer sheet, and IM3 is not doing calculations directly on the answer sheet 

but instead doing calculations on another sheet (scribble sheet) before writing the answer on the answer 

sheet. However, in solving by writing directly on the answer sheet, there is also the potential for increasing 

errors. Because there is no checking before it is written on the answer sheet in the final form. Our findings 

in Table 1 show that most responses were in IM1. According to Foshay & Kirkley (1998), working directly 

on the answer sheet is more efficient in solving problems. PISA also states that the time given to work on 

questions is short (OECD, 2019, 2021). In this case, it confirms our findings that subjects perform 

calculations directly on the answer sheet to be efficient. It is important to note that both IM1 and IM3 

codes have advantages and disadvantages. While IM1 may be faster and more efficient for subjects with 

high confidence and a deep understanding of the material, IM3 may be better suited for those needing 

additional clarification or who tend to make mistakes when rushed. In an educational context, these 

findings emphasize the importance of introducing various calculation strategies to students. It also 
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underscores the need to provide flexibility in learning approaches, recognizing that each student is unique 

in processing information and solving problems. 

The discussion on the formulation process mentioned that mistakes made at the beginning of 

problem-solving will impact the process afterward. Imagine if the foundation of a building is not solid or 

inappropriate, the building is at risk of collapsing when faced with pressure. As with solving 

mathematical problems, if the basic understanding or strategy used is not appropriate at the formulation 

stage, then in subsequent stages, the chance of getting the correct answer becomes smaller (Schafer, M., 

& Brown, 2006). This condition is confirmed in the implementation process in Figure 6 and Figure 7. This 

visualization shows how initial errors that appear at the formulation stage affect the results at the 

implementation stage. The findings we obtained are, in fact, in line with the research results by Huu Tong 

& Phu Loc (2017) and Astutik & Purwasih (2023), which also show that the majority of incorrect answers 

obtained were caused by previous steps needing to be corrected. It is, therefore, important for educators 

to ensure solid understanding from the start to have a greater chance of success in the later stages. 

Interpretation process 

The findings of this research show the importance of the interpretation stage in the mathematical 

literacy process. This interpretation process involves not only understanding mathematical concepts but 

also reasoning skills that enable the subject to reflect on the results of his work and draw appropriate 

conclusions (Machaba, 2018). Our findings show that the response code in this process shows students' 

reasoning abilities in concluding answers. This is seen in how subjects with response code IN2 process 

their answers. From IN2's response, subjects are more likely to rely on their conceptual understanding 

and the context of the problem to conclude rather than sticking to the calculation results. Strong 

confidence in their ability to understand and solve problems prevents students from recalculating before 

concluding (Bénabou & Tirole, 2002). However, this also reveals a potential risk:  the lack of verification 

that may be required in specific contexts to ensure the correctness of answers. Executive skills such as 

time management also influence the lack of verification in the interpretation process; the longer the time 

spent on the previous process, the less time is spent at this stage (Broyden, 1965). Then, errors in the 

formulation process impact the implementation process and, finally, the interpretation process. 

Interestingly, despite errors, the subjects seemed confident in their understanding even though they were 

wrong. This error is not surprising because many students sometimes misunderstand certain concepts 

without realizing it (diSessa, 2002). This phenomenon is a "cognitive error," in which a person believes 

something to be true even though the facts differ (Miller, Holcombe, & Latham, 2020). In the learning 

context, this phenomenon underlines the importance of constructive feedback and double-checking in the 

learning process. This ensures that students' understanding is not only deep but also accurate. The 

existence of cognitive bias reminds educators to always emphasize to students the importance of 

reflection, re-examination, and the willingness to accept and process criticism or correction. 

4. CONCLUSION  

This study reveals the diverse responses of subjects in solving contextual mathematical problems 

(AKM) through mathematical literacy, which includes formulation, implementation, and 

interpretation. In the formulation stage, subjects identify problems using various approaches. Problem 

identification begins with marks or notes on the question sheet and re-reading the problem statement 

to visualize important information. This ability helps in understanding and solving mathematical 

problems more effectively. The systematic and comprehensive data recording was also observed, 

indicating the subjects' understanding of relevant information in the problems. Subsequently, the 

subjects demonstrated the ability to formulate problem-solving strategies, including developing 

appropriate formulas and planning the necessary steps. The implementation process of these strategies 

involves computation, with some subjects performing calculations directly on the answer sheet while 

others use a separate worksheet before writing their answers. The results show that direct approaches 
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may be more efficient, but subjects also demonstrated flexibility in their methods depending on the 

problem's complexity. The interpretation process reflects the subjects' ability to conclude their work. 

Some subjects relied on conceptual understanding and the problem context to conclude without 

redoing calculations. However, there is a potential risk when overconfidence hampers result 

verification. Initial errors in problem formulation can significantly impact the subsequent stages, 

including implementation and interpretation. This emphasizes the importance of establishing a solid 

foundation to ensure success in solving mathematical problems. Overall, this study highlights the 

complexity of mathematical literacy in everyday problem-solving, underscoring the importance of 

accurate problem identification, precise data recording, effective problem-solving strategies, and 

careful interpretation to achieve accurate and meaningful solutions. 
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