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 Mathematical literacy is a person's ability to use mathematical 
science that includes aspects of understanding, application, 
reasoning, and communication in everyday life. This study aims to 
analyze and describe students' mathematical literacy in solving 
questions about changes in PISA content and the relationship that 
students' self-esteem checks. This research uses qualitative 
descriptive research methods. The subjects of the study consisted of 
three Class IX.2 students at Negeri 3 Secondary School Surakarta. 
Data collection techniques consisted of PISA self-esteem 
improvement, content change and relationship tests, and interviews. 
Data analysis techniques consist of data presentation, data reduction, 
and conclusions. The results of the study show that students with high 
self-esteem can meet the six indicators of mathematical literacy in 
both subjects.  

 

http://ejournal.radenintan.ac.id/index.php/desimal/index 

 

INTRODUCTION 

Mathematics has a very important 
role in life, so that it becomes a must for 
every individual to master mathematics so 
that he can compete in the future (Lestari 
et al., 2018). In addition, mathematics 
plays an important role because 
mathematics is a broad science in all 
aspects of life (E. K. Hasibuan's, 2018). 
Mathematics is not only famous for the 
ability to calculate but also for 
implementing problem solving in 
everyday life. Learning mathematics aims 

to equip students to think logically, 
critically, and practically, as well as be 
positive and creative in solving problems 
in their daily lives (Marlina & Sanjaya, 
2017). According to (Dina & Siregar, 
2022), there are many students who face 
difficulties in completing math 
assignments. Concepts in mathematics are 
abstract, so there are many students who 
consider mathematics as learning that is 
difficult to understand, according to (Dini 
& Maarif, 2022). 

http://issn.pdii.lipi.go.id/issn.cgi?daftar&1510197406&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1510199675&1&&
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mailto:rpramujiyanti@ums.ac.id
http://ejournal.radenintan.ac.id/index.php/desimal/index


Desimal, 7 (2), 2024 - 230 

Rimma Regita Cahyani, Rita Pramujiyanti Khotimah 
 

Copyright © 2024, Desimal, Print ISSN: 2613-9073, Online ISSN: 2613-9081 

The importance of mathematical 
literacy in everyday life is evident in 
various activities related to mathematics, 
which require understanding to deal with 
problems that arise (Santika & Khotimah, 
2023). Mathematical literacy is a person's 
ability to use mathematical science that 
includes aspects of understanding, 
application, reasoning, and 
communication in everyday life. 
Mathematical literacy is a person's ability 
to formulate, use, and interpret 
mathematics in various aspects (OECD, 
2017). Mathematical literacy supports an 
individual in understanding the function 
or use of mathematics in everyday life, 
making the right decision or agreement as 
a dignified individual, and thinking 
logically. Mathematical literacy is defined 
as a person's ability to formulate, use, and 
interpret mathematics in various contexts 
to effectively solve everyday life problems 
(Hera & Sari, 2015).  

PISA (Programme for International 
Student Assessment) is an international 
scale assessment program for 15-year-old 
children that was first organized in 2000 
by the Organization for Economic Co-
operation and Development (OECD) every 
three years. (OECD, 2013). PISA content is 
grouped into four categories: change and 
relationships, space and form, quantity 
and uncertainty (Khairuddin, 2017). 
Change in content and relationships is an 
event in diverse settings such as the 
growth of organisms, music, seasonal 
cycles, weather patterns, and economic 
conditions (Jurnaidi & Zulkardi, 2014). 
According to Hasibuan et al. (2020) this 
category deals with aspects of algebra, 
such as algebraic forms, equations and 
inequalities, and how to present 
information in tables and graphs, and is 
important in explaining, modeling and 
describing changes in phenomena. Based 
on PISA 2003 data, Indonesian students 
find it difficult to understand the content 
of change and relationships compared to 

quantity, space, form, and uncertainty 
(Stacey & Turner, 2015). 

The latest PISA results in 2018 also 
show that Indonesia's math literacy score 
is still far from the international ranking of 
379 out of 489 (OECD, 2019), so this may 
be because students have difficulty solving 
PISA issues. The assumption is supported 
by research (Murtiyasa & Perwita, 2020) 
which says that the results of the PISA 
study are still below standard because 
students are not trained in solving PISA 
questions. One of them is the change of 
content and relationship. This content is 
related to the subject of algebra, which is 
one of the subjects that has been studied at 
the secondary school level. In PISA 2003, 
content and relationship changes were the 
most difficult subjects for Indonesian 
students (Stacey, 2011). 

Self-esteem is the dynamic of a 
person's self-evaluation, so it is called self-
esteem or self-image (Santrock, 2021). 
According to Lutan (2022), self-esteem is 
self-acceptance, meaning that we are 
worthy, valuable, capable, and useful no 
matter what is, is, or will happen. In 
mathematics, a student's self-esteem can 
be understood as the student's view of 
himself in mathematics. Relevant to the 
statement (Hendriana, Rohaeti, & 
Sumarmo, 2022) that when the needs of 
self-esteem or self-respect are not met, 
then one of them will cause a feeling of 
despair. 

Self-esteem skills are increasingly 
important, but some studies show that 
students' self-esteem levels are in the low 
category. The research conducted (Fitriah 
& Aripin, 2019) shows that the average 
ability of mathematics self-esteem on the 
eight indicators is only around 38%. 
(Hendriana, Rohaeti, & Sumarmo, 2022) 
mentioned that one of the indicators of 
mathematical self-esteem is showing the 
belief that a person is capable of solving 
mathematical problems. In addition, 
according to Tresnawati, Hidayat, and 
Rohaeti (2017), confidence will affect 
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student motivation and student 
achievement related to problem solving. 
Experts' opinions show that math self-
esteem can be developed well through 
learning that trains students in solving 
math problems until there is a belief that 
he is capable of solving math problems. 
Based on the description above, the 
purpose of this research is to analyze and 
describe students' mathematical literacy 
in solving the question of changes in PISA 
content and revision of relationships 
among students' identity. 

METHOD  

The type of research used is 
descriptive qualitative research. 

Qualitative descriptive research is 
research that emphasizes the 
determination of facts through a network 
of observation activities based on the 
point of view of the subject being studied 
(Hardani,dkk, 2022). This research was 
carried out at SMA Muhammadiyah 3 
Surakarta in the academic year 2023-
2024. The subjects used in the research 
are three subjects in class IX.2 The main 
instrument is the researcher and the 
supporting instrument that includes self-
esteem improvement, about PISA's 
description of change and relationship 
content, and interviews. The flow chart 
study design is shown in the following 
figure.

 

 

Figure 1. Flowchart Research Design 
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This research uses the triangulation 
technique with written tests and 
interviews to test the validity of the data. 
The data analysis technique used in this 
study is the model analysis technique 
(Miles and Huberman, 1992), which 
consists of data reduction, data 
presentation, and drawing conclusions. To 

determine the level of student self-esteem, 
indicators are needed to measure it. This 
self-esteem scale research is divided into 
four categories of Coopersmith's self-
esteem sequence based on various 
correlated research (Irani et al., 2021). 
Here are the four categories and indicators 
of self-esteem. 

Table 1. Mathematical Literacy Indicators (OECD, 2019). 
No. Category Indicator 
1. Power 1. Be able to regulate or control behavior 

2. Have advantages that others do not have 
2. Significance 1. Have a sense of recognition and acceptance by others 

2. Have an interest in others 
3. Virtue 1. Have a spirit of observance of norms, values, and ethics withinthe 

community and its surroundings 
4. Competence 1. Have the ability to succeed   

In the research instrument used, 
each statement has an evaluation scale 
between 1 and 5. Determination of 
evaluation categories with high, medium, 
and low criteria based on the reference of 
Arikunto (2018). The rating categories are 
shown in the Table 2. 

 
 

Table 2. Assessment categories 
Interval Criteria 
3,67 – 5,00 High 

2,44 – 3,66 Medium 

1,00 – 2,33 Low  

Mathematical literacy indicators 
are used to measure students' 
mathematical literacy. 

Table 3. Mathematical Literacy Indicators (OECD, 2019) 
No. Mathematical 

Literacy Skills 
Mathematical Literacy Indicator 

1. Communication 1. Students are able to understand what information is known about the 
subject 

  2. Students can write what information was asked in the subject 

2. Mathematization 1. Students are able to write mathematical models according to the 
subject 

3. Representation 1. Students are able to understand the form of representation to solve 
problems on the subject 

4. Reasoning and 
Reasoning 

1. Students are able to draw conclusions and write the reasons for the 
outcome of problem solving 

5. Planning strategies to 
solve problems 

1. Students are able to determine what strategies are used to solve 
problems on the topics 

  2. Students can write and explain the steps in solving problems in topics 

6. Use of Operations and 
Symbolic, Formal, and 
Technical Languages 

1. Students are able to use counting operations and use mathematical 
languange correctly 

When the subject completes two 
PISA content and relationship change 
questions, then as an assessment based on 
six indicators of mathematical literacy, 
namely communication, mathematization, 

representation, problem-solving 
strategies, operational use and symbolic, 
formal and technical language, as well as 
reasoning and reasoning, then the three 
the subject worked on changing the PISA 
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questions and the content of the 
relationship, which consisted of two 
questions for assessment and included all 
six indicators of mathematical literacy. 

 

Figure 2. Question number 1 

 

Figure 3. Question number 2 

RESULTS AND DISCUSSION 

Based on the results of self-esteem 
improvement and PISA content change 
and relationship tests, researchers used 
three subjects with high, medium and low 
self-esteem categories. 

Subject Data Analysis S1 

Subjects (S1) who have a high 
sense of self are able to meet the six 

indicators of mathematical literacy in both 
subjects. The results of S1's answer to 
question number one are shown in the 
following picture.   

 

Figure 4. S1's answer to Question One 
 

Subject S1 was able to accurately 
write the information known about it, 
namely the distance of the house to the 
river 4 km in 9 minutes and the distance of 
the house 3 km in 6 minutes. Then it writes 
down the information asked in the 
question, which is to find the average 
speed for the round trip to the river. In 
other words, Subject S1 is able to meet the 
indicators of communication mathematics 
literacy. 

Subject S1 writes a mathematical 
model by writing distance with the symbol 
j and time with the symbol w and writes a 
mathematical model that is to find the 
average speed denoted by v. With that, S1 
subjects can meet the indicators of 
mathematical literacy.  

Subject S1 can understand the form 
of representation to solve the problem of 
finding the total travel distance and the 
total travel time to and from the river. S1 
subjects can meet representative 
mathematical literacy indicators.  

Subject S1 can identify, write, and 
explain what strategy is used to solve the 
problem on the subject, which is to add up 
the distance and time to travel to the river 
and back. In other words, the S1 Subject is 
able to meet the indicators of 
mathematical literacy, which is strategy 
planning to solve problems. 
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S1 subjects are able to use and 
write summaries and divisions correctly. 
So the S1 subject can meet the 
mathematical literacy indicators of the use 
of operations and symbolic language, both 
formal and technical. Subject S1 was able 
to write the answer to the question 
correctly, reasoning or concluding the 
final result that the average round trip 
speed is 28 km/h. Thus, the S1 Subject is 
able to meet the indicators of 
mathematical literacy, namely reasoning 
and reasoning. 

It seems that S1 subjects can fulfil 
six indicators of mathematical literacy: 1) 
communication; 2) mathematization; 3) 
representation; 4) problem solving 
strategies; 5) operational use and 
symbolic, formal and technical language; 
6) reasoning and reasoning. 

Subject Data Analysis S2 

S2 subjects in the self-esteem 
category were able to meet five 
mathematical literacy indicators on 
question one, while on question two, only 
met four indicators. Subject S2's answers 
to questions 1 and 2 are shown in the 
following picture. 

 

Figure 5. S2's answer to Question 
One 

Subject S2 was able to accurately 
write the information known about it 
which is the distance from the house to the 
river as far as 4 km in 9 minutes and the 
distance back 3 km in 6 minutes. He also 
wrote the information asked about the 
question of finding the average speed for a 

round trip to the river. In other words, S2 
subjects are able to meet the indicators of 
communication mathematics literacy. 
Subject S2 correctly writes a mathematical 
model, where distance is denoted by j and 
time is denoted by t. Therefore, S2 subjects 
are able to meet the indicators of literacy 
and mathematics. 

S2 subjects can understand the 
representation form to solve the problem 
of finding the total travel distance and the 
total travel time to and from the river. 
Thus, S2 subjects can meet representative 
mathematical literacy indicators. 

Subject S2 can determine, write, 
and explain what strategy is used to solve 
the subject's problem, which is to calculate 
the distance and time to go to the river 
back and forth and find the average speed. 
In other words, S2 subjects have been able 
to meet the mathematical literacy 
guidelines to plan strategies to solve 
problems. 

S2 subjects can use and write 
operations and symbolic language, 
formally and technically, correctly, namely 
aggregation, multiplication and division 
operations. Then distance is denoted by j, 
time is denoted by t, and the average speed 
formula is v = j/t. So, the S2 subject can 
meet the indicators of mathematical 
literacy of the use of operations, symbolic, 
formal, and technical language. 

Subject S2 did not conclude from 
the final result that the average speed to 
go and return was 28 km/h. Thus, S2 
Subjects cannot meet the indicators of 
mathematical literacy, namely reasoning 
and reasoning. 

It seems that the S2 subject at 
number 1 could not meet the 
mathematical literacy reasoning cues. 
Subject S2 could not draw conclusions 
from the final answers to questions 1 and 
2. But in question 1, subject S2 wrote a 
mathematical model correctly, where 
distance is denoted by j and time is 
denoted by t, so that subject S2 is able to 
meet the indicator of mathematical ability. 
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This statement is reinforced by the 
following interview.  

Q: " How do you write information about 

issue number one into mathematical 

sentences or mathematical models?” 

S2: "Knowing the distance is j and the time is 

t." 

 

Figure 6. S2's answer to Question 
Two 

Subject S2 was able to write the 
known information about exactly 9 km of 
pedestrian track at an average speed of 1.5 
km/h and could also write what 
information was requested from issue 
number one, which was the last time he 
could start walking like that. that he can 
come back at 8:00 p.m. In other words, S2 
subjects are able to meet the indicators of 
communication mathematics literacy. 

Subject S2 could not write 
information about the subject into the 
mathematical model, only to write the 
problem according to question number 2. 
So, subject S2 could not meet the 
indicators of mathematical and 
mathematical literacy. 

S2 subjects can understand the 
representation form to solve the problem 
of finding time for pedestrians to climb 
and return until 8:00 pm. Thus, S2 subjects 
can meet the mathematical literacy 
indicator that is representation. 

S2 subjects can determine, write, 
and explain what strategy is used to solve 
the problem of finding the amount of time 
to climb a mountain, and then the result is 
reduced by the time back at 8 p.m. In other 
words, S2 subjects have been able to meet 

the mathematical literacy guidelines to 
plan strategies to solve problems. 

S2 subjects can use and write 
division, addition, and subtraction 
correctly and write various mathematical 
symbols, namely t (time) and km/h. 
Therefore, S2 subjects can meet the 
mathematical literacy guidelines, which is 
the use of operations and symbolic 
language, both formal and technical. 

Subject S2 did not draw 
conclusions from the final decision about 
how many hours the pedestrian could 
walk so that he could return home at 8:00 
p.m. Therefore, S2 subjects could not meet 
the mathematical literacy indicators of 
reasoning. 

Apparently, the S2 subject could 
not write the information about the 
subject into the mathematical model. This 
statement is reinforced by the results of 
interviews with the following S2 subjects: 

Q: " How do you write information about 
issue number two into mathematical 
sentences or mathematical models?” 

S2: " I wrote the information according to 
the sentence to your brother." 

Subject Data Analysis S3 

S3 subjects who have low self-
esteem are only able to meet one 
mathematical literacy indicator in both 
subjects. Q3's answer to question number 
one is shown in the following picture.  

 

Figure 7. S3's answer to Question 
One 
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It seems that the S3 subject at 
number 1 cannot meet the five indicators 
of mathematical literacy. Subject S3 only 
wrote down the known information 
accurately about Helen cycling 4 km in 9 
minutes and Helen returning on a short 3 
km route in 6 minutes. This statement is 
reinforced by the interview with the 
following S3 subject. 

Q: " Please read back issue number one. 
What is question number one?" 
S3: " What is Helen's average speed in km/h 
to go to the river and back home?" 
Q: " And what information do you know 
about number one? 
S3: " Knowing that Helen rode a bicycle for 
four kilometres, nine minutes, sorry sister, 
on the answer sheet I wrote 9 minutes 
wrongly, then Helen went home using a 
short route of three kilometres, six 
minutes."  
 

According to the results of the 
study above, S1 subjects with a high self-
esteem category meet the six indicators of 
mathematical literacy for both arguments. 
Indications: 1) communication; 2) 
mathematization; 3) representation; 4) 
problem solving strategies; 5) operational 
use and symbolic, formal and technical 
language; 6) reasoning and reasoning. 
Students who have a high level of self-
esteem in solving problems do not 
experience difficulties and better 
understand mathematical concepts, 
according to Kurniasari and Sritresna 
(2022). Students who have high self-
efficacy in presenting problems into 
mathematical models using appropriate 
symbols and tools, thus arranging steps to 
solve mathematical literacy problems 
quickly (Setiani et al., 2018). 

S2 subjects in the self-esteem 
category met the five indicators of 
mathematical literacy for both 
submissions. Indications: 1) 
communication; 2) mathematization; 3) 
representation; 4) problem solving 

strategies; 5) the use of operational and 
symbolic language, both formal and 
technical. Subject S2 could not meet the 
sixth indication, which is to draw 
conclusions from the problem-solving 
results for both issues. According to 
Siregar (2023), the subject only requires 
students to think using existing 
information, so the subject can be 
classified as a moderate level of difficulty. 
Students who have mathematical literacy 
at level 3 include high school students who 
are able to solve things at medium and low 
difficulty levels but still have difficulty 
solving problems at the highest level. 
(Septiadi, 2022). 

S3 subjects with low self-esteem 
only met 1 indicator of mathematical 
literacy for both subjects, which is the 
communication indicator. S3 subjects are 
unable to meet the indicators of 
mathematization, representation, 
problem-solving strategies, use of 
operations and symbolic language, formal 
and technical reasoning, and reasoning. In 
research (Adiastuty et al., 2023), students 
experience difficulties in solving problems 
involving mathematical literacy indicator 
skills such as communication, 
representation, mathematization, 
problem solving strategy design, and 
reasoning and opinion skills. According to 
Sari and Khotimah (2023), female 
students can meet the five indicators of 
mathematical literacy that have been 
tested, while male students only meet four 
indicators of mathematical literacy. 

The results of the study show that 
there is a difference in mathematical 
literacy among students who have a 
preference for visual, auditorium, and 
kinesthetic learning (Trisnaningtyas & 
Khotimah, 2022). There is a significant 
mean difference and learning approach to 
self-esteem in math problem solving skills 
(Kesumawati & Hera, 2022). Therefore, 
we recommend that the primary school 
curriculum include self-esteem-oriented 
topics and activities (Cudjoe & Sarfo, 
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2019). The results of the meta-analysis 
show that there is a positive and moderate 
correlation between students' 
mathematical literacy and mathematical 
achievement seen through the PISA test 
(Polat & Turhan, 2022). 

Based on the results of the study 
data, the ability of mathematical literacy in 
solving the changes in PISA content and 
the relationship surveyed from self-
esteem can be seen in the following table. 

 
Table 4. Recapitulation of Mathematical 

Literacy Indicators Subjects 

CONCLUSIONS AND SUGGESTIONS 

Based on the results of the research 
presented, it is suggested that the S1 
subject belongs to students who have a 
high level of self-esteem who can meet the 
six indicators of mathematical literacy 
skills: communication, mathematics, 
representation, problem solving 
strategies, use. operations and symbolic, 
formal and technical language, and 
reasoning and explanation when 
completing PISA content changes and 
relationships. The S2 subject belongs to 
students who have a level of self-esteem 
that is able to meet the five indicators of 
mathematical literacy skills in topic 
number one: communication, 
mathematics, representation, problem-
solving strategies, operational use and 
symbolic, formal and technical language. . 
In Topic 2, S2 Subjects are able to meet 
four indicators: mathematical literacy 
ability, communication, representation, 
problem solving strategies, and the 

operation and use of symbolic, formal and 
technical language. 

In this study, only a few identified 
students' mathematical literacy ability in 
solving questions, changes in PISA 
content, and revision of students' self-
esteem relationships. For further 
research, an effort can be made to improve 
students' mathematical literacy skills in 
various other subjects. 
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