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Abstract— Mathematical literacy is an essential skill to master; however, the results of the PISA survey participated in by Indonesia
indicate the low mathematical literacy skills of Indonesian students. To address the low level of students' literacy skills, it is necessary to
identify the types of errors students make in solving mathematical literacy problems. This study aimed to analyze the errors made by
junior high school students in solving mathematical literacy problems on linear function material. The research design used was a
descriptive qualitative approach by selecting tree Grade VIII junior high school students from one of the schools in Bengkulu City as
the subjects. The data were obtained using a mathematical literacy test instrument on linear function material given to the students.
The description of errors was derived from analyzing the students’ work in solving problems within the process domain of
mathematical literacy. Based on the analysis of students’ answers, several errors were found when they solved mathematical literacy
problems in the processes of formulating, employing, and interpreting. The students’ errors in solving problems on quadratic function
material included, at the formulate stage, failing to write the given and required information from the problem, and incompletely
translating the problem into mathematical expressions. At the employ stage, students made errors in the solution steps, such as
calculation mistakes and errors in algebraic operations. At the interpret stage, students made mistakes in formulating the solution into
a proper conclusion.
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I INTRODUCTION

In the era of the Industrial Revolution 4.0, the ability that must be possessed by every individual, especially students, is the
ability to respond quickly to managing the evolving information. This ability is referred to as literacy. Students must understand
and master 21st-century literacy, which emphasizes data-based knowledge, technology, and humanism, not merely the skills of
reading, writing, and arithmetic [1]. Literacy is defined as a person's ability to read, write, speak, calculate and solve problems at
the level of proficiency required by work, family and society [2]. In mathematics learning, students are not only required to have
numeracy skills but also the ability to relate and apply relevant mathematical concepts, procedures and facts to solve problems
faced in everyday life [3]. Such mathematical ability is referred to as mathematical literacy.

According to the Organization for Economic Cooperation and Development (OECD), literacy ability is the individual’s
capacity to reason, formulate, solve, and interpret everyday life problems mathematically [4]. It includes the ability to reason
mathematically and to use concepts, procedures, and facts as tools to describe, explain, and predict a phenomenon or event.
Mathematical literacy can help individuals recognize the role of mathematics in the real world and serve as a basis for reasoning
and decision-making needed by society. Mathematical literacy serves to clarify the contributions and benefits of mathematics while
utilizing it to make good decisions as productive, sensitive and critical citizens [5]. Mathematics is so integrated in today's life that
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individuals cannot fully understand the information around them without a basic knowledge of mathematical concepts. The ability
of mathematical literacy enables students to develop skills and confidence in thinking numerically and spatially, as well as to
analyze everyday situations critically and solve problems.

In fact, students' ability in solving mathematical literacy problems is still low. The mathematical literacy of junior high school
students in public schools in Kupang is generally in the low category, both in terms of content domain and process domain [6].
Students’ errors in mathematical literacy include difficulties in understanding and transforming mathematical problems, hesitation,
inaccuracy, and failure to perform calculations [7]. Other errors include misunderstanding word problems correctly, errors in
converting word problems into mathematical sentences, and errors in writing the final answer [8]. As well as student errors in using
data, misconceptions, understanding and transforming mathematical problems, language interpretation errors, technical errors and
errors in providing conclusions [9]. These facts indicate students’ errors in solving mathematical literacy problems. Therefore,
appropriate solutions are needed to address these issues. One of the solutions that can be applied is identifying the difficulties
experienced by students in solving mathematical literacy problems.

In solving mathematical literacy problems, three mathematical literacy processes have been established to assess students’
abilities. The following are the mathematical literacy processes that serve as ability indicators according to PISA 2018 [10]; 1)
formulating situations mathematically, 2) employing mathematical concepts, facts, procedures, and reasoning, and 3) interpreting,
applying, and evaluating mathematical outcomes. The content used in this study is quadratic functions, which are one of the Grade
IX junior high school materials. Many students experienced errors in understanding the concepts, principles, skills, and calculations
related to quadratic functions when solving problems. Based on the research results, it was found that students still made many
errors in solving quadratic function problems. Students made errors in solving quadratic equations, which are also related to
quadratic functions, due to their lack of understanding of quadratic equations, such as not following the instructions in the
questions, having difficulty in recognizing quadratic equations, and mishandling signs. In line with the study by W. Islamiyah et.al
[11], students still made many errors in solving quadratic function problems, including conceptual, procedural, and technical errors.

In general, mathematical errors refer to mistakes that can be observed in students' work in solving mathematical problems.
Therefore, it is necessary to conduct an analysis of the errors made by students because by analyzing these errors, teachers can
identify the difficulties students face in understanding certain mathematical concepts. This enables teachers to design more
effective teaching strategies, develop more appropriate curricula, and formulate suitable remediation programs. From this
explanation, it can be concluded that the purpose of this study is to identify students’ errors in solving mathematical literacy
problems by examining the mathematical literacy processes and the abilities within them, so that in the future, students and teachers
can improve the learning process related to mathematical literacy.

II.  RESEARCH METHOD

The type of research design used was descriptive qualitative, with the aim of describing the errors made by students in solving
problems related to three-dimensional shapes, viewed from the level of mathematical literacy ability of junior high school students.
The stages of this research included: instrument development, feasibility testing, and the implementation of the mathematical
literacy test. This research was conducted at one of the junior high schools in Bengkulu City during the odd semester of the
2023/2024 academic year. The research subjects were selected using purposive sampling. The criteria for the subjects were students
who had studied the quadratic function material. The process of selecting subjects was based on the results of the mathematical
literacy test using a predetermined scoring scale. The subjects of this study involved 3 students in class VIII, which were selected
including one student with high test result criteria, one student with medium test result criteria, and one student with low test result
criteria. The three subjects were labeled differently to make it easier to understand the research results presented in Table 2 below.
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TABLE L SELECTED SUBJECT LABELS AND CATEGORIES
Test Result
No. Subject Label
Criteria
1. S1 High
2. S2 Medium
3. S3 Low

The data collection technique in this study was obtained through testing. The test consisted of three essay questions on quadratic
function material to measure mathematical literacy, developed by referring to the process domains in mathematical literacy, namely
formulating (formulate), employing (employ), and interpreting (interpret). The following is the test item specification grid for the
mathematical literacy instrument used.

TABLE IL SPECIFICATION GRID OF THE MATHEMATICAL LITERACY ABILITY TEST ITEMS

Process Domain . Item Question
- Indicator
Ability Numbers Type
. Identifying facts and
Formulating .
formulating problems
(Formulate) .
mathematically
Strategies used in the
problem-solving stage
1,2, and 3 Essa
Employing (Employ) Performing calculations Y
based on specific rules or
formulas

Drawing conclusions

1 ing (I
nterpreting (Interpret) based on observed data

III.  RESEARCH RESULTS AND DISCUSSION

Based on the results of the analysis of students' errors, each student had different types of errors. This study revealed several
findings of students' errors in solving mathematical literacy problems based on the mathematical processes, namely formulating
(formulate), employing (employ), and interpreting (interpret).

1. Formulating Process

The results of the analysis on each problem of the three subjects, where subjects with high criteria have been able to complete
the indicators of formulating correctly, subjects with medium criteria in some problems have been able to formulate but in some
problems there are errors in the solution. While subjects with low criteria still experience errors in completing the formulation
indicators. Formulating situations mathematically was measured using problems related to area, height, and time measurement. The
formulation process of subject S3 was shown in answering question number 2 as follows:
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Fig. 1.83’s Test Result for Question Number 2

Based on Figure 1, S3 had difficulty in determining the part being asked in the question, resulting in an inaccurate solution. This
includes errors in capturing information and identifying the known and asked parts of the problem. Among the six subjects, all were
found to have made errors in understanding question number two. Similarly, the answers to question number three from subjects S2
and S3 can be seen in Figure 2 and Figure 3.
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Fig. 2.53’s Test Result for Question Number 3
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Fig. 3.82’s Test Result for Question Number 3
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For question number three, the answers of each subject were almost the same in terms of the mathematical modeling they wrote.
For example, S2 and S3 constructed a mathematical model first before writing the assumptions. However, the mathematical model
constructed by the subjects was still inaccurate. In mathematical literacy, the main components are understanding the problem and
transforming it into a mathematical form, followed by the ability to use the encountered problem to create a solution [12].
Difficulties in literacy skills are primarily indicated in the problem comprehension process. This is in accordance with research
conducted by Azizah et al., [13], errors in understanding problems are caused by students not being able to link their prior
knowledge to solve problems.

2. Employing Process

Based on the analysis results for each question, the three subjects were less able to accurately complete the employing indicator.
All three subjects tended to answer the questions simply and quickly, which led to the improper use of appropriate problem-solving
steps. An example of a solution that illustrates the employing process in solving question number 3 by subject S2 can be seen in
Figure 4.
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Fig. 4.582’s Test Result for Question Number 3

The answer shows that subject S2 wrote and explained the solution steps in an unstructured manner by substituting important
variables into the formula that had already been written. Then, the subject used incorrect mathematical solution steps. In addition to
low problem comprehension, errors in the mathematical literacy process are also caused by misunderstandings of solution
strategies. Based on the study by Musafir and Susiswo [14], several factors contribute to errors in using strategies for problem-
solving, namely misconceptions, procedural errors, technical errors, and writing errors. Students with moderate mathematics ability
are less able to solve problems in accordance with the objectives [13]. Subjects with low mathematical literacy skills experienced
misconceptions or misunderstandings regarding a problem and the solution that should be applied. Therefore, it can be concluded
that in the formulation process, some subjects are less able to fulfill, calculate, and design the strategy indicators by planning the
solution steps.

3. Mathematical Interpreting Process

The analysis results for question number one showed that S1 wrote a conclusion and interpreted the solution but was not
precise. In contrast, S2 and S3 only wrote the results they had obtained without providing a rational explanation. In question
number two, some subjects were able to accurately complete the mathematical interpreting indicator. In question number three, S2
and S3 did not write a conclusion or interpret the solution. S1 was able to evaluate the mathematical solution; however, the
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statement made was inaccurate. The answers of subjects who made errors in the mathematical interpretation process can be seen in
Figure 5.
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Fig. 5.83’s Test Result for Question Number 1

Ny

There are still some errors in the conclusion drawing step. This is categorized as a technical error because the subject made
mistakes in the final stage of drawing conclusions [14]. This is in line with research conducted by Sri Indriati Hasanah et al, [15]
that the subject was unable to provide reasons or evidence for the correctness of the solution and was unable to draw conclusions.

IV. CONCLUSION

Based on the discussion presented, it can be concluded that this study showed the subjects were not yet able to fulfill all the
indicators of mathematical literacy in the mathematical processes, namely formulating (formulate), employing (employ), and
interpreting (interpret). The errors made by the students were distributed across the formulate, employ, and interpret processes. At
the formulate stage, students did not write the given and required information from the problem, and did not completely formulate
the problem into mathematical expressions, this error occurred in subjects who had low criteria. Then, at the employ stage, students
made errors in the solution steps, such as miscalculations and mistakes in algebraic operations, this error occurs in subjects who
have high, medium, and low criteria. The most frequent errors occurred at the interpret stage, where students made mistakes in
formulating the solution into a conclusion, this error occurs in subjects who have medium and low criteria.
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