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Abstract 

This research aims to measure students' mathematical literacy skills after using e-worksheets based on the 
Realistic Mathematics Education (RME) Approach. This research uses a descriptive qualitative approach. 
Students in class VIII of SMP N 1 Talang Kelapa, each with low, medium, and high literacy skills, were the subjects 
of this research. The categorization of students is based on the number of mathematical literacy components 
resulting from student answers on the test. Data was collected through observation, tests, and interviews. The 
purpose of observation is to measure the implementation of learning through RME, and the test is to measure 
students' literacy skills. In data analysis, the elements that appear most frequently are communication, 
mathematization, and the use of symbolic, formal, and technical language operations. Component 1 appears 
when students write a statement containing information about a problem and representing the results obtained. 
Component 2 emerges when students create a mathematical model of the problem, and component 7 
emerges when students use formal forms that conform to mathematical definitions and rules. The results of 
learning observations carried out using e-worksheets based on the RME approach show that learning can be 
said to be of good quality according to the established criteria. 
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Abstrak 
Tujuan penelitian ini adalah untuk mengukur kemampuan literasi matematika siswa setelah menggunakan e-
worksheet berbasis Pendekatan Realistic Mathematics Education (RME). Penelitian ini menggunakan 
pendekatan deskriptif kualitatif. Siswa di kelas VIII SMP N 1 Talang Kelapa, masing-masing berkemampuan 
literasi rendah, sedang, dan tinggi, adalah subjek penelitian ini. Pengkategorian siswa berdasarkan jumlah 
komponen literasi matematika yang dihasilkan dari jawaban siswa pada tes. Data dikumpulkan melalui 
observasi, tes, dan wawancara. Tujuan observasi adalah untuk mengukur keterlaksanaan pembelajaran melalui 
RME, dan tes adalah untuk mengukur kemampuan literasi siswa. Dalam analisis data, elemen yang paling sering 
muncul adalah komunikasi, matematisasi, dan penggunaan simbolik, formal, dan teknis operasi bahasa. 
Komponen 1 muncul ketika siswa menulis pernyataan yang berisi informasi tentang suatu masalah dan mewakili 
hasil yang diperoleh. Komponen 2 muncul saat siswa membuat model matematika dari masalah, dan komponen 
7 muncul ketika siswa menggunakan bentuk formal yang sesuai dengan definisi dan aturan matematika. Hasil 
dari observasi pembelajaran yang dilakukan dengan e-worksheet berbasis pendekatan RME menunjukkan 
bahwa pembelajaran dapat dikatakan berkualitas baik sesuai dengan kriteria yang telah ditetapkan. 

Kata kunci: kemampuan literasi matematika, e-worksheet, pendekatan pendidikan matematika realistik 

INTRODUCTION 

Mathematics can be said to be the science that underlies the development of science 

and technology (Rahayu & Kusuma, 2019). Mastery of mathematics subjects in schools is 

needed to improve students' calculation, reasoning, and analytical abilities in solving a 

problem (Masjaya & Wardono, 2018). To improve the quality of education in Indonesia, the 

Ministry of Education and Culture implements the Freedom Curriculum. This program is 
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designed to provide freedom to learn creatively, independently, and conceptually in the 

development of cognitive abilities in the form of mathematical literacy (Naufal & Amalia, 

2022). 

According to Stacey & Turner in (Astuti, 2018) "mathematical literacy" is a skill that uses 

mathematical thinking when solving an everyday problem in the hope of being able to get 

through life's challenges. Mathematical literacy is related to the skills to apply mathematics 

in real life because the process of solving real problems is usually found in everyday life and 

becomes an important part of mathematical literacy (Astuti, 2018). 

According to Hanifah in (Setiawati et al., 2020) literacy is the most important part of 

education because students who do not carry out literacy activities to the maximum have less 

learning experience than students who carry out literacy activities to the fullest. Organization 

of Economic Co-operation and Development in 2009 in (Masjaya & Wardono, 2018) explained 

that the importance of mathematical literacy is due to the skills of students who are 

prioritized in this area, namely the skills to analyze it, give reasons, and then convey ideas well 

in the various mathematical problems they face, which is what bridges real situations with 

the mathematics that has been studied in class. 

However, the lack of interest in reading causes them to have difficulty applying the 

knowledge they have. The policy brief (Pratiwi et al., 2020) states that the scores of students 

who read only when assigned by the teacher in PISA 2018 are 30-65 points lower than those 

of students who like to read. This is in accordance with the results of the  Program for 

International Student Assessment (PISA) 2018w, here student achievement in Indonesia was 

only ranked 69 out of 79 countries, with an average reading skills of 42 points, a mathematics 

skills of 52 points, and a science skills of 37 points  (Pratiwi et al., 2020). 

The teacher's unfamiliarity with giving problems related to contextual problems can 

also contribute to students' low mathematical literacy (Astuti, 2018). It is important for 

students to be able to experience the problem-solving process themselves in a variety of 

different situations in order to be able to use their skills properly. According to (Sohilait, 2021) 

the relationship between mathematical concepts and everyday experience should be 

emphasized in learning. One suitable approach is the RME approach. This is in accordance 

with (Hapipi, 2011) which states that RME is based on a conceptual basis that views 

mathematics and its learning as activities that must be related to reality and must also be 
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related to students' daily experiences which states that RME is based on a conceptual basis 

that views mathematics and its learning as activities that must be related to reality and must 

also be related to students' daily experiences. 

The quality of material presentation that is not appropriate with the traditional learning 

process is a factor in students' lack of literacy skills in Indonesia; as a result, student 

achievement and willingness to learn are low, so different types of teaching materials are 

needed that are different from thematic books and textbooks in order to meet the goals and 

prevailing curriculum expectations and can also encourage learning motivation in students 

(Anisa Asnawati et al., 2021). Teaching materials that can be used are one of them, and 

worksheet teaching materials are one of them. Worksheets, or in Indonesian, Student 

Worksheets (LKPD), are student assignment sheets that must be done (Prabawati et al., 2019). 

In this digital era, teaching materials must be in line with this rapidly developing technology 

so that the appearance of worksheets becomes more attractive so students don't get bored 

easily and are interested in learning. Worksheets can be made into e-worksheets with a book-

like appearance by using the flipbook application (Sugianto et al., 2017). According to 

Mirnawati et al. (2022), the use of online-based flipbook media can improve literacy and 

student learning activities. 

When mathematics is taught as an exact science, students will be instilled with the 

concept of rules and formulas that must be applied to problems, but many of them have 

difficulty applying this knowledge because it requires subject matter to help them overcome 

their difficulties. The material for linear equations in two variables is one of the materials that 

can be used. This statement is in line with research (Nurhayati et al., 2021) which shows the 

difficulties experienced by students when trying to work on problems, especially on indicators 

of the skills to apply or use procedures to model and specify variable values in linear equations 

in two variables material. In addition, the selection of this linear equations in two variables 

material was based on the consideration that, according to Mirnawati et al. (2022)  the linear 

equations in two variables material has many relationships with everyday life. It provides 

opportunities for the mathematization process to occur, where the process of 

mathematization is an important part of mathematical literacy skills (Chasanah, 2021). 

Several previous studies on literacy skills and realistic mathematics education 

approaches have been conducted, for example, in research Nolaputra et al. (2018), which 
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concluded that students' mathematical literacy skills were higher and better than increasing 

mathematical literacy skills through conventional learning. Then there is another piece of 

research related to mathematical literacy and a realistic approach to mathematics education, 

namely research Ayunis & Belia (2021) which finds that students who study with the RME 

have a greater level of mathematical literacy than students who follow a traditional learning 

method. No one has previously documented the mathematical literacy skills of students at 

SMPN 1 Talang Kelapa using e-worksheet teaching materials and a practical approach to 

mathematics education. Thus, using e-worksheets based on a practical approach to 

mathematics education, the research aims to characterize students' mathematical literacy 

skills. 

METHODS 

Descriptive research with a qualitative approach is the method used in this study, with 

the aim of describing the mathematical literacy skills of 8th graders at SMPN 1 Talang Kelapa 

Palembang with the use of e-worksheets based on RME. The subject of this research are three 

students who were categorized as students with high, medium, and low mathematical literacy 

skills. The components and indicators of students' mathematical literacy skills used in this 

study are according to OECD (2019) as follows. 

Table 1. Components and Indicators of Mathematical Literacy Skills 

No Mathematical Literacy 
Skills Component 

Indicator 

1 Communication • Create a statement based on the information you have 
about a problem. 

• Summarize and present the results that have been 
obtained. 

2 Mathematization • Turning real world problems into mathematical 
models 

3 Representation • Use various kinds of representations in solving 
problems 

4 Reasoning and reasoning • Give reasons for your statement or solution to a 
problem. 

5 Using strategies in problem 
solving 

• Develop a mathematical plan or strategy in solving a 
contextual problem 

6 Using symbols, languages, 
techniques, and 
operations. 

• uses formal forms in accordance with mathematical 
definitions and rules. 

7 Using math tools • Using tools to learn how to them to solve math 
problem  
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In this study, only six components were discussed (components 1- 6). Component 7 was 

not assessed since students did not use mathematical tools in this learning material.  

Data collection techniques were carried out using test in the form of mathematical 

literacy problem from level 1 to level 4, observation sheets, and interviews. Tests aim to see 

students' mathematical literacy skills, observations aim to see the implementation of learning 

through RME, interviews aim to strengthen the student answers. Test data will be analyzed 

by describing the skills of mathematical literacy. Researchers will analyze three student 

answers grouped into high, moderate, and low mathematical literacy skills. The categorization 

of student abilities can be seen in the many components of literacy skills that emerge from 

the students’ answers to tests. 

RESULTS AND DISCUSSION 

Three sessions were held to conduct the research. During the initial meetings, students 

worked on e-worksheets designed to help them recognize linear equations with two variables 

and linear equation systems with two variables. Students were also required to create 

mathematical models of real-world issues including two-variable linear equations. The 

objective of instruction in the second meeting is for students to be able to use the elimination, 

substitution, and mixed techniques of linear equations in two variables to solve contextual 

issues. Students were given four essay tasks at the third meeting to gauge their level of 

mathematical literacy. Three pupils were selected from this group to symbolize pupils with 

high, moderate, and low levels of mathematics literacy. 

Analysis of student answers of problem 1 

Problem 1 is the lowest level of mathematical literacy as can be seen in Figure 1.  

 
 

Figure 1. Problem of Mathematical Literacy Skills Number 1 
 

The answer to question number 1 TN can be seen in Figure 2. 
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Figure 2. TN's Answers to Question 1 
 

Based on the responses provided, it can be inferred that TN possesses high level 

mathematics literacy. TN satisfies two requirements for literacy skills in question 1 by 

resolving issue number 1, specifically component 1. By completing the table and presenting 

the findings in the supplied table, TN is able to create assertions regarding the data from issue 

number 1. TN is permitted to employ formal forms in component 6 in accordance with the 

formulation of mathematical rules. 

Based on TN's answer based on the interview findings, TN had a good understanding of 

the problem's facts and was able to clarify what was known and how to get the total weight 

of corn kernels needed for sometimes the chickens and sometimes the ducks, and concluded 

how to solve the problem. 

 
 

Figure 3. RR's Answer to Question 1 
 

From RR's answers above, RR is categorized as a student with medium-level 

mathematical literacy skills. When solving problem 1, RR fulfills 2 components of literacy skills, 

namely, component 1, where RR can write statements about information by filling in tables 

and presenting their results in the tables that have been provided. In component 6, RR can 

use formal forms according to the definition of mathematical rules. 
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According to RR's explanation of the interview results, RR had a good understanding of 

the information contained in the problem, as he was able to explain what was known and 

how to get the total weight of corn kernels required for sometimes chickens and sometimes 

ducks, and he came to a conclusion on how to solve the problem.  

 
 

Figure 4. RK's Answers to Question 1 
 

From RK's answers above, RK is categorized as a student with low-level mathematical 

literacy skills. When solving problem 1, RK fulfills 2 components of literacy skills, namely, 

component 1, where RK can write statements about information by filling in tables and 

presenting the results they get in the tables that have been provided. In component 6, RK can 

use formal forms according to the definition of mathematical rules. 

According to RK's explanation of the interview results, even though RK had written 

down the appropriate answers, during the interview, RK was able to explain the information 

known, but RK had difficulty explaining where RK got the total for the weight of corn kernels 

used, and RK also had difficulty deducing how to solve the problem. 

Analysis of student answers of problem 2 

Students with high and moderate literacy skills fulfill the five components of 

mathematical literacy skills, while students with low literacy skills fulfill two components of 

mathematical literacy skills. The following is attached to question 2. 
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Figure 5. Problem 2 of Mathematical Literacy skills 

 

Answer number 2 TN can be seen in Figure 6 

 

Figure 6. TN's answer to question 2 
 

TN met the first of the five requirements for mathematical literacy abilities (Component 

1) while addressing Problem 2; nevertheless, TN faulted when completing the problem's 

example and failed to make a statement about the knowledge that was known to the 

question. TN is able to represent real-world issues into a mathematical form in component 2. 

Students utilize a variety of symbols and numbers in mathematical representations to solve 

issue number two in component 3, where TN employs a variety of representations. 

Additionally, TN can offer a convincing defense of the claim or fix for issue number 2 in 

component 4. Component 5's TN problem can be resolved by selecting a plan of action. 

Component 6 is the final component to show up. As per the definition of, TN is permitted to 

utilize a formal form. 



Prima: Jurnal Pendidikan Matematika ◼ 197 

Students’ mathematical literacy skills through the use of e-worksheet based on realistic mathematics education 
Sari, Triananda, Simarmata, Sukmaningthias 

As per TN's explanation based on the interview findings, TN had a thorough 

understanding of the information in the problem and was able to clarify what was known, 

how he translated real-world problems into a mathematical form, justify his conjectures, and 

come to a solution. 

 
 

Figure 7. RR's answer to question 2 
 

In solving problem 2, RR also fulfills the five components of literacy skills. In the first 

component, the RR students failed to write down information from the problems in question 

and provided incorrect examples. In component 2, RR can model real problems into 

mathematical forms. In component 3, RR uses various representations to solve problem 

number 2. In component 4, RR can also provide appropriate justification for statements or 

solutions to problem number 2. In component 5, RR tries to multiply the respective weights 

of rice bran and corn kernels by the estimated price to see whether the assumption given is 

correct. The last component that appears is component 6. RR can use a formal form according 

to the definition of mathematical rules. 

According to RR's explanation of the interview results, RR had understood the 

information contained in the problem well, where he could explain what was known and how 

he modeled real-world problems into a mathematical form, explain the conjectures he made, 

and conclude how to solve the problem. 

 
 

Figure 8. RK's answer to question 2 
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In solving problem 2, RK only fulfills two components of literacy skills. In component 1, 

RK did not write down information regarding the weight of rice bran and corn kernels from 

the problem. In component 2, RK can model real problems into mathematical forms. In 

component 3, RK does not use various kinds of representations as in problem 2. In component 

4, RK has not been able to write arguments or has difficulty doing so. In component 5, RK also 

has difficulty determining what method or strategy is appropriate. The last component that 

appears is component 6. RK can use a formal form according to the definition of mathematical 

rules. 

According to RK's explanation of the interview results, even though RK had written 

down examples and modeled the problem, during the interview RK could not explain how he 

got it. RK also had difficulty explaining how to prove conjectures and also determining how to 

solve the problem 

Analysis of student answers of problem 3 

Students with high and moderate levels of skills fulfill 5 components of mathematical 

literacy skills, namely components 1, 2, 3, 5, and 6. Then, students with low literacy levels 

complete only three components of mathematical literacy skills. Question 3 is attached.  

 
 

Figure 9. Problem 3 of Mathematical Literacy skills 

 
TN's answer to question 3 is attached in Figure 10. 
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Figure 10. TN's answer to question 3 
 

In solving problem number 3, TN fulfills the five components of mathematical literacy 

skills. In component 1, TN writes down what information is known and asked in question 3. In 

component 2, TN can model real problems into mathematical form. In component 3, TN uses 

various representations in problem 3. In component 4, TN is not yet able to write arguments. 

In component 5, TN can choose a settlement strategy, but the calculations made by TN are 

not correct. The last component that appears is component 6. TN can use a formal form 

according to the definition of mathematical rules. 

According to TN's explanation of the interview results, TN had understood the 

information contained in the problem well, where he could explain what was known and how 

he modeled real-world problems into a mathematical form, explain his reasons for 

determining a solving strategy, and conclude how to solve the problem. 

 
 

Figure 11. RR student answers to question number 3 
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In solving problem 3, RR fulfills the five components of mathematical literacy skills. In 

component 1, RR writes down what information is known and asked in question 3. In 

component 2, RR models real problems into mathematical forms. In component 3, RR uses 

various representations for problem 3. In component 4, RR has not been able to write 

arguments. In component 5, RR can choose a settlement strategy, but RR can only solve it 

with one method. The last component that appears is component 6. RR can use formal forms 

according to the definition of mathematical rules. 

According to RR's explanation of the interview results, RR had understood the 

information contained in the problem well, where he could explain what was known and how 

he modeled real-world problems into a mathematical form, explain his reasons for 

determining a solving strategy, and conclude how to solve the problem. 

 
 

Figure 12. RK students' answers to question number 3 
 

In solving problem 3, RK fulfills only 2 components of mathematical literacy skills. In 

component 1, RK writes down information from the problems in question. In component 2, 

RK cannot model real-world problems into mathematical form. In component 3, RK is not able 

to use various kinds of representations for question 3. In component 4, RK is also not able to 

write down arguments. In component 5, RK has also not been able to determine a strategy 

for solving the problem. The last component that appears is component 6. RK can use a formal 

form according to the definition of mathematical rules. 

According to RK's explanation of the interview results, RR was only able to explain what 

information was contained in the problem; for further completion, RK had difficulties 

determining the mathematical model and solving the problem. 

Analysis of student answers of problem 4 

Only TN students who can answer with high mathematical literacy skills can fulfill 3 

components, namely components 1, 2, and 6. Then, students with medium literacy skills (RR) 
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and low level RK did not answer question 4 because they did not meet the component of 

mathematical literacy skills in question 4. The following is attached to question number 4. 

 
Figure 13. Problem 4 of Mathematical Literacy skills 

 
TN's answer to question 4 

 
 

Figure 14. TN's answer to question 4 
 

In solving problem 44, TN only fulfilled three components of mathematical literacy skills. 

In component 1, TN writes down information from the problems in question. In component 

2, TN models real problems into a mathematical form, but the mathematical model made by 

TN is not correct. In component 3, TN has not been able to use various representations to 

solve the problem in problem number 4. In component 4, TN has also not been able to write 

down the arguments to find out how tall the shortest Lego arrangement is. In component 5, 

TN has also not been able to determine a strategy for solving the problem. The last 

component that appears is component 6. TN can use a formal form according to the definition 

of mathematical rules. 

According to TN's explanation of the interview results, TN was only able to explain what 

information was contained in the problem; to model the real problem into a mathematical 

form, TN was still confused about how to determine it as well as determine the solution. 

From the results of interviews conducted with RR and RK, each of them still had difficulty 

explaining what was known, the examples that were made, and the settlement strategies that 

could be used to solve the problems. 
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Table 2. Display of Students' Mathematical Literacy Skills 

Subject Question 
COMPONENTS OF MATHEMATICAL LITERACY SKILLS 

1    2    3     4    5    6 

(TN) 

1 ✓             -           -           -           - ✓  

2     - ✓  ✓  ✓  ✓  ✓  

3 ✓  ✓            -           - ✓  ✓  

4 ✓  ✓            -           -           - ✓  

(RR) 

1 ✓             -           -           -           - ✓  

2           - ✓  ✓  ✓  ✓  ✓  

3 ✓  ✓  ✓            -           - ✓  

4           -            -           -           -           -  - 

(RK 

1 ✓             -           -           -           - ✓  

2           - ✓            -           -           - ✓  

3 ✓             -           -           -           - ✓  

4           -            -           -           -           -  - 

 
The application of learning was fairly good, with the emergence of 3 principles and 5 

characteristics of RME, including the use of contextual problems, where all groups worked on 

the questions provided in the first and second e-worksheets, according to the findings of 

observations made during the two meetings. In working on e-worksheets that use contextual 

problems, most of the groups have used a mathematical model of the problem, namely by 

doing examples and making mathematical models from these examples. Furthermore, it is 

also seen that several groups have contributed to discussions with their respective groups; 

the contributions made by students include conveying their ideas and, for other students who 

have not been able to solve problems, asking for help from their group mates. 

Of the six components of mathematical literacy skills, students with high, medium, and 

low literacy skills fulfill two of them in question 1, and in questions 2 and 3, students with high 

and medium literacy skills fulfill five of the components, while students with low literacy skills 

only fulfill two. These findings are based on the results of the analysis of test data and 

observations. In question 4, students with high literacy skills fulfill three components, while 

students with medium and low literacy skills do not fulfill all the components of mathematical 

literacy skills. There are 3 components that appear most frequently in this study: the 

communication component, the mathematization component, and the component using 

language, operations, symbols, and techniques. This finding is in line with research results 

from Anggrieni (2018); Hasanah et al., (2022); dan Muzaki & Masjudin (2019). One of the 

components that often appears when students solve mathematical literacy problem is the 

component using language, operations, symbols, and being formal and technical (Anggrieni, 
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2018). This component becomes part of RME approach where learning involves using real-life 

activities and the environment.  Students solve the daily life problem by transform it into 

symbols of mathematical problem-solving models (Sutisna et al., 2018). Research from 

Hasanah et al. (2022) also shows that of the six components of mathematical literacy skills, 

the components that appear most frequently are the communication component and the 

component using language, operations, symbols, formal, and technical. Other studies have 

also stated that students have high and moderate mathematical literacy skills in the problem 

recognition section; both subjects are able to state problem information precisely and clearly 

(Muzaki & Masjudin, 2019). Mathematizing is a part of the RME approach which occurs during 

the process of student activity in learning as a human activity, both horizontal mathematizing 

and vertical mathematizing. Students' horizontal mathematization translates real-world 

issues into mathematical models. In contrast, in the vertical mathematization process, 

mathematical models that have been symbolically associated with concepts, principles, and 

rules are employed to generate formal mathematical answers. 

The use of e-worksheets based on the PMR approach is considered to be quite effective 

in improving mathematical literacy skills because based on the principles and characteristics 

of PMR itself, it can train and guide in a structured way to understand details and appropriate 

solutions to problems so as to improve students' mathematical literacy skills. This is in line 

with research conducted by which states that learning that adopts the five characteristics of 

PMR has been proven to be able to grow students' mathematical literacy skills. Another study 

by stated that the implementation of the five characteristics of PMR in learning, one of which 

is the use of PMR-based worksheets, has the potential to improve students' mathematical 

literacy skills. 

Because e-worksheets based on the PMR approach can train and guide students in an 

organized manner to understand details and appropriate solutions to problems, it is thought 

to be quite effective in improving their mathematical literacy skills. This is because the e-

worksheets are based on the principles and characteristics of PMR itself. This is consistent 

with study by Budiono & Wardono (2014), who found that teaching using the five PMR 

characteristics can help students become more mathematically literate. According to a 

different research by Heriyadi & Prahmana (2020), using worksheets that are based on PMR, 



204 ◼ P-ISSN: 2579-9827|E-ISSN: 2580-2216 

Prima: Jurnal Pendidikan Matematika  Vol. 8, No. 1, January 2024, 189-206  

one of the five PMR characteristics, in the learning process has the potential to raise students' 

mathematical literacy levels. 

CONCLUSION 

The conclusion is that, of the six components of mathematical literacy skills, the 

communication component, that is, when students write statements about information from 

a problem and represent it, appear the most frequently. The mathematization component is 

when students are able to model real problems. This is based on research conducted at SMPN 

1 Talang Kelapa with three subjects who had high, medium, and low levels of mathematical 

literacy skills. In contrast, components that are rarely seen are those related to 

representation, when students employ a variety of representations to solve issues; reasoning 

and argument; and strategy component, when students select methods to address problems. 
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