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Abstract

Improving mathematical skills is one of the critical goals of school education. The study aimed to try to figure out
how the mathematical literacy skills of students in elementary schools based on OECD indicators and the results of
the minimum competency assessment (MCA). This research uses a quantitative approach with a descriptive method.
A purposive and convenient sampling was undertaken, and one hundred thirty-two participants were in grade 5 at an
elementary school in Bandung. The data showed that the average mathematical literacy score was 56.84, indicating a
low score. 63% (N=83) of students displayed low achievement outcomes, those students are positioned at a knowing
level in the minimum competency minimum (MCA) and only master 1-2 indicators in the OECD. The results
indicate that the mathematical literacy outcomes of the grade 5 students in Bandung fall far behind the governmental
goal. On the other hand, this study is severely subjective to the limited sample, and a larger sample is suggested in
the future to give a snapshot of students’ mathematical literacy achievement.
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1. Introduction

Mathematics has unique characteristics, namely that it is a science like fine music and arts, has an aesthetic beauty
that cannot be achieved by ordinary people, and has an extraordinary impact on life (Henn, 2007). This view shows
that mathematics is a unique science and has a big impact. Mathematics is an important subject in education
(Subrahmanyam, 2021) which helps improve students' thinking skills (Siaw et al, 2020). Mathematics can encourage
various abilities in students, such as abstract, analytical, critical, and logical thinking, which requires a good
understanding and mastery of mathematical material (Cresswell & Speelman, 2020), and the key to mastering the
material is understanding mathematical connections (Hardi et al, 2022). Mathematics is very related and has become
the basis of STEM (Brewster & Miller, 2023., & Roberts, 2022). Many people consider mathematics very important
in the future and the workplace (Murphy, 2022), and students also perceive that mathematics is fundamental in
today's world (Escalera-Chavez et al, 2021). This is because learning mathematics is about developing a connection
between mathematics as the development of mathematical concepts and skills (Bordie, 2022). So, knowledge and
skills in mathematics will be relevant to the development of the times and the future. Mathematics is still considered
very difficult for students to understand, including in elementary schools (Markovits & Forgatz, 2017), and students
even tend to avoid this subject. These students’ difficulties are based on the fact that mathematics is a deductive and
abstract science taught to students in a formal context, even though the development phase of elementary school
students is at the concrete operational stage.

The context of the development of this era involves various aspects and skills that must be possessed, which must
undoubtedly be taught in schools. The skills that are in demand and must-have for students in the 21st century are
critical thinking and problem-solving, creative thinking, communication, and collaboration (Illene et al, 2023., Ozer
& Kuloglu, 2023., & Nahar et al, 2022), and other additional skills such as the use of technology, cultural awareness,
global citizenship (Goksiin & Kurt, 2017), character education (Anugerahwati, 2019), including information literacy
and information and communication technology (Yurt, 2023) as part of the tools to work in the 21st century (Byhee,
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2010).

Literacy is an important skill that children must master in school life (Georgiou et al, 2017), and it should be taught
from the start of elementary school. Literacy is essential to access all areas of academic content at all levels of
education (Kennedy & McLoughlin, 2023., & Spooner et al, 2015), and it is also significantly related to life skills
(Chui et al, 2023., & Howell, 2022). Now, literacy skills are not only reading and writing, but far from it, which is
about mastering something. Literacy is closely related to language skills (using the context of reading, writing, and
speaking) to construct, integrate, and understand the meaning of something (Frankel et al, 2016). Literacy skills are
closely related to individuals’ ability to reason, formulate, solve, and interpret mathematically to solve problems
(Kusuma et al, 2022). Good literacy skills will make it easier for them to face various issues in the 21st century.

In the 21st century, there are many literacies that students must master, some of which are science literacy, digital or
technology literacy, information literacy, mathematical literacy, and others. Several of these literacies are used as
educational benchmarks or evaluations, including in Indonesia (Stacey, 2011). These literacies are mathematical
literacy, scientific literacy, and reading literacy (OECD, 2017). Mathematical literacy is one of the skills that must be
mastered by students (Slyamkhan et al, 2022). Mathematical literacy is an individual's numeracy skills and in-depth
readiness to act appropriately and respond to all mathematical challenges associated with a particular real-life
situation (Niss & Hejgaard, 2019., & Umbara & Suryadi, 2019), it is used to analyze mathematics in a variety of
contexts (Pujiastuti & Haryadi, 2020), and this becomes an important part of solving students' real-life problems
(Susanta et al, 2023). Individuals who have good mathematical literacy are citizens who have intelligent knowledge.
They have the ability to interpret and analyze the various information they have (Martin, 2007). The term numeracy
is used in some English-speaking countries (Australia, New Zealand, and the United Kingdom). In the United States,
it uses quantitative literacy and mathematical iteration (Geiger et al, 2015).

In mathematics education, mathematical literacy is an important component that requires various integrated skills,
such as problem understanding and mathematical calculations (Lei & Xin, 2023). Mathematical literacy relates to
mathematical reasoning because it involves using mathematical concepts, techniques, facts, and tools to describe,
explain, and predict an event (Dewi & Maulida, 2023). Mathematical literacy is an important part that can positively
impact thinking skills, especially in decision-making (critical thinking and problem-solving). Mathematical literacy
is the knowledge to understand and apply basic mathematical concepts in daily life (Ojose, 2011). Mathematical
literacy functions not only to understand mathematical ideas but through a gradual process from basic to complex,
such as involving basic literacy and the ability of individuals to use mathematical thinking, build understanding, and
solve problems in daily life (Yore et al, 2007). The benefits of mathematical literacy are not only felt by individuals
but also benefit the broader community because they can create and strengthen democracy and culture (Genc &
Erbas, 2019). In several periods, Indonesian students’ mathematics literacy results were still low, their scores were
below the OECD average and tended to rank in the bottom 10 participating countries. Some summaries of
Indonesian students’ mathematical literacy results from 2000-2018 are explained in Table 1 below.

Table 1. Indonesian Students' Mathematical Literacy Results (2000-2018)

Years Rank Participating Countries Score
2000 39 41 367
2003 38 40 360
2006 50 57 391
2009 61 65 371
2012 64 65 375
2015 63 70 386
2018 73 79 379

The test results above are sourced from the OECD. This score also puts Indonesia below Brunei, Malaysia, and
Singapore (OECD, 2019). Then, based on the latest Indonesian mathematics literacy results report in 2022, the score
is 366 (Wijaya et al, 2024). Below is a graph of Indonesian students' mathematics literacy scores from 2000-2022.
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Figure 1. Indonesian Students' Math Literacy Scores from 2000-2022

Based on Figure 1, the mathematics literacy results of Indonesian students have never received a score above 400,
and in recent years, the score has decreased, namely 2015-2018 (-7 points) and 2018-2022 (-13 points). According to
Firdaus et al (2017 the problem with students’ mathematical literacy in elementary schools is that some students can
only understand a mathematical concept. Some students are still less able to connect mathematical concepts and
apply mathematical procedures to everyday life problems (Firdaus et al, 2017). The low literacy score of Indonesian
students, including in mathematics on the PISA test, impacts the national assessment policy organized by the
Ministry of Education and Culture (MoEC). In Indonesia, the National Assessment is carried out for students in
grade 5, grade 8, and grade 11 (MoEC, 2020). According to Wagner & Hastedt (2022), most national assessments are
carried out to identify various aspects of knowledge and skills possessed by students.

The National Assessment uses three instruments: the minimum competency assessment (MCA), character survey,
and learning environment survey. MCA aims to measure students’ literacy skills (Purnomo et al, 2022). According to
Megawati & Sutarto (2021), MCA measures students’ thinking skills (reasoning and problem-solving), including
abilities requiring mathematical knowledge. The mathematical literacy test in MCA measures students’ mathematical
knowledge in explaining events, problem-solving, or decision-making in everyday life. Rohmah et al (2022) state
that MCA results are the basis for mapping education (inputs, processes, and outcomes). The questions in the MCA
refer to the PISA test (Nusantara et al, 2021), with the types of questions being multiple-choice, complex
multiple-choice, matchmaking, short fill, and essays. The impact of the national assessment is the transformation of
learning that leads to improved literacy and numeracy skills for students, and this occurs at all levels of education,
from elementary school to junior high school and high school. According to Herman et al (2022), minimum
competency assessment (MCA) can encourage teachers and schools to improve the quality of education and learning
in schools, meaning that teachers must strive to strengthen the abilities of various literacy, including student
mathematics, through contextual and meaningful learning. The results of the 2022 PISA test show that the
mathematical literacy of Indonesian students has increased by 2 levels, Indonesia is ranked 71st out of 81 countries
participating in the PISA test, although if you look at the score, Indonesia got a score of 366 (OECD, 2023). There
was a decrease in the score from 2015-2022. This decrease in score was due to learning loss from the impact of
COVID-19.

Some research related to mathematical literacy in elementary school, such as Fauzi & Chano (2022), which measures
the mathematical literacy skills during online learning, Wigati et al (2020), which analyzes the mathematical literacy
skills through the PMRI Approach, and Rohmah et al (2022), which examines lesson planning in strengthening the
mathematical literacy in the context of MCA. This study aims to see in detail the results of the mathematical literacy
skills of elementary school students in Bandung. This is different from previous studies. This study examined how
mathematical literacy skills are based on 7 indicators from the OECD (2016a). The questions are based on the MCA
from the Ministry of Education and Culture (MoCE), and the test is carried out after COVID-19. In addition, the
results of this mathematical literacy test are an important part in identifying mathematical literacy skills and seeing
their relevance to MCA results in aspects of mathematical literacy skills. So, this becomes the basis for developing
and improving mathematical literacy skills and minimum competency assessments in elementary schools in the
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future. The question in this study is how students’ mathematical literacy skills are viewed from OECD indicators and
MCA results. This mathematical literacy test is given to students in grade 5 of elementary school for several reasons:
1) students in grade 5 are considered representative at the elementary school level because they have learned various
basic mathematical concepts and skills, 2) students in grade 5 are considered not to have as heavy a learning load as
grade 6 who will face the final exam, 3) students in grade 5 are part of the sampling of the national assessment
carried out by the government, and 4) this makes it possible to compare the results of the literacy test with the results
national assessment carried out in grade 5. Then, several reasons for choosing schools in Bandung are as follows: 1)
schools in Bandung have the same system for accepting new students (zoning) so that students in each school have
the same basic abilities, 2) the curriculum system also has similarities, namely using a Merdeka Curriculum, and 3)
has adequate facilities for providing education and learning.

2. Method

The method in this study is quantitative descriptive. This method aims to describe in detail using statistics about the
state or description of a condition based on existing data and facts. The form of data described in this study is about
mathematical literacy with data types based on MCA. This study was conducted on 132 students in grade 5
elementary school in Bandung, Indonesia. The types of distribution of participant data in this study are described in
Table 2 below.

Table 2. The Distribution of Participants

Gender Total
Male 58
Female 74
132

This sample selection is carried out considering that students at the school go through an admission system
determined by the local government through the regional system (zoning), so the environmental characteristics are
the same. In addition, this sample also has diverse social backgrounds according to Bandung’s characteristics.
Another consideration is the similarity of facilities, learning systems, and educational curriculum systems used in
Bandung schools. Thus, the sample is representative of the population in Bandung.

The instrument in this study used a mathematical literacy test. The test was conducted to assess mathematical literacy
skills in number and geometry material. The test has 35 questions, with the type of questions referring to the MCA
questions and OECD Indicators (OECD, 2016a). The distribution of the questions is explained in Table 3 below.

Table 3. The Type of Question

Type of Questions Total Points  Scores
Multiple choice 25 1 25
Complex multiple choice 2 5 10
Matchmaking 2 5 10
Short fill 3 1
Essays 2 4 8
Open-Ended Question 1 4 4

35 60

The scores of the mathematical literacy test are as follows.

Points earned
Scores = X 100
Maximum points

The MCA test divides students into 3 levels of competence: knowing, applying, and reasoning. Its relationship with
mathematical literacy from the OECD is described in Figure 2 below.
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Figure 2. Relationship between Level of MCA and Indicators of Mathematical Literacy Based on OECD

The test was given to 29 students who had received material about numbers and geometry to see the validity and
reliability of the instrument. Validity can be sought by linking students’ overall scores in one item with the overall
scores obtained by all students through Pearson’s Product moment correlation technique with the SPSS application.
If rx>rrable 1s at a significant level of 5%, then it can be concluded that the question item is valid and if Iy <trapl, it
can be concluded that the question item is both invalid and does not meet the requirements. From the validity test
results on 35 question items, a score was obtained in the range of 0.45-0.80. This indicates that the test instrument is
valid with enough and high categories. Meanwhile, the reliability score for the mathematics literacy test was 0.934, a
very high-reliability category. This indicates that the test instrument has gone through the appropriate stages (valid
and reliable). So, this test can be used to measure the mathematical literacy of students in grade 5 of elementary
school.

The data analysis conducted in this study involves calculating descriptive statistics (mean, median, mode, minimum
value, maximum value, and standard deviation). In addition, the results of the mathematical literacy test will be seen
based on the distribution of values (very high, high, medium, low, and very low). The interpretation of value scores is
explained in Table 4 below.

Table 4. Interpretation of Mathematical Literacy Scores

Category Score

Very High x290
High 75<x<90
Medium 60<x<75
Low 40<x<60

Very Low x <40

(Ratumanan & Laurens, 2015)

In addition to looking at the distribution of mathematical literacy scores, the difference in average values based on
gender (male and female) is also seen, the test of average differences seen from inferential statistics. Before the
inferential statistical test, prerequisite tests are carried out, namely normality and homogeneity tests. Data analysis is
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the basis for interpreting in detail the findings that arise by relating the results of the analysis to various relevant
theories or research.
3. Results

Mathematical literacy tests were given to 132 students in grade 5 elementary schools in Bandung. The type of
question is the MCA question. Mathematical literacy problems are based on contextual stories close to students’ lives.
The descriptive statistical results of students’ mathematical literacy skills are described in Table 5 below.

Table 5. Descriptive Statistics of Students' Mathematical Literacy Skills

N Valid 132
Missing 0

Mean 56.8409
Median 53.0000
Mode 38.00*
Std. Deviation 18.43778
Skewness .191
Std. Error of Skewness 211
Minimum 19.00
Maximum 93.00

Based on Table 5 above, the average score is 56.84, the median score is 53, and the mode score is 38. The minimum

score is 19, and the maximum score is 93. The distribution of mathematics literacy scores can be explained in Table 6
below.

Table 6. Distribution of Mathematical Literacy Scores

Very Low Low Medium High Very High
28 Students 55 Students 24 Students 22 Students 3 Students

Based on Table 6, there are 28 students in the very low category, 55 students in the low category, 24 in the medium

category, 22 in the high category, and 3 in the very high category. The percentage distribution of students’
mathematical literacy data is explained below.

Percentage Distribution of Students'

Mathematical Literacy Scores
Very High
High 2% Very Low
21%

Medium
18%

Low
42%

m Verylow mlow mMedium mHigh mVeryHigh

Figure 3. Percentage Distribution of Students' Mathematical Literacy Scores
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Figure 3 above shows that 42% of students are in the low category, 21% of students are in the very low category, 18%
of students are in the medium category, 17% of students are in the high category, and only 2% of students are in the
very high category. The distribution of scores by gender can be seen in detail in Table 7 below.

Table 7. Descriptive Statistics of Mathematical Literacy Skills by Gender

Statistics Male Female
Mean 56.42 58.39
Median 54.00 54.00
Std. Deviation 18.93 18.08
Minimum 19 25
Maximum 92 93
Skewness 0.94 0.206

Based on Table 7, the average score between males and females is different; males have an average score of 56.42,
and females get an average score of 58.39, this means that the average score of females’ mathematical literacy skills
is slightly higher than males by a margin of 1.97. The median has the same score of 54.00. The minimum male score
is 19, and female is 25. The maximum male score is 92, and the female score is 93. Based on the normality test
results, male and female students’ mathematical literacy scores are as follows: 1) male students’ mathematical
literacy skills scores have sig. = 0.230 > a (0.05), meaning that the data is usually distributed, and 2) female students’
mathematical literacy skills scores have sig. = 0.042 < a (0.05), meaning the data is not normally distributed. From
these data, parametric tests cannot be done because there is data that is not normally distributed, so the test of the
difference in average mathematical literacy scores between male and female students is carried out using a
non-parametric test (Mann-Whitney Test). The results of the Mann-Whitney test of mathematical literacy skills
between males and females are described in Table 8 below.

Based on Table 8, the sig. is 0.919 > a, it can be concluded that there is no difference in the average score of
mathematical literacy between males and females, or if you look at the average score, the difference is only slightly
different at 1.97. Males scored an average of 56.42, and Females scored an average of 58.39.

Table 8. Mann-Whitney Test of Mathematical Literacy Skills by Gender

Scores
Mann-Whitney U 2115.500
Wilcoxon W 3768.500
Z -.101
Asymp. Sig. (2-tailed) 919

4. Discussion
4.1 Students' Mathematical Literacy Based on OECD Indicators

Mathematical literacy is the key for students in understanding mathematical content. Mathematical literacy focuses
on the mathematical processes experienced by individuals in solving problems and classifying questions in
sub-dimensions of mathematical content and frameworks (Saka, 2023). The findings show that 63% of students are
in the low and very low categories. Students who have low mathematical literacy skills have low critical thinking
skills (Maslihah et al, 2020), even though critical thinking and mathematics learning are an inseparable part of the
learning process (Sadikin et al, 2019), and have become an essential part of teaching higher order thinking skills
(HOTS) (FitzPatrick & Schulz, 2015), inevitably that mathematical literacy skills will train HOTS. The results
showed that students directly answered mathematical literacy questions without investigating and interpreting the
thinking stage for decision-making, even though these three things are part of the critical thinking stage that students
must do (Ridwan et al, 2022). Good critical thinking skills, including mathematical literacy, can lead a person to
have cognitive competence to achieve the desired goals (Umam & Susandi, 2021).

Another aspect that encourages students to have difficulty answering mathematical literacy problems is that they do
not have good problem-solving skills. Mathematical literacy skills are closely related to problem-solving skills, even
people with good mathematical literacy will be sensitive to mathematical concepts relevant to the problem (Suciati et
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al, 2020). Problem-solving includes using cognitive, affective, and motor skills, determining the most effective
strategies for solving the problem and gathering information from the problem (Tiiysiiz, 2013). According to
Prahmana (2022), one of the factors for low PISA scores in mathematics is students’ difficulty in understanding and
designing existing problems. The problem presented is a context close to student life, but students find it challenging
to translate from informal contexts into mathematical models. According to Kolar & Hodnik (2021), the key to
mathematical literacy skills is how one can understand, analyze, interpret, evaluate, and synthesize the problem at
hand, then turn it into a mathematical model and determine solutions with the effective use of mathematical concepts,
or according to Elke et al (2021) that the transition from informal situations to formal mathematics is an important
part of the developmental phase of children’s mathematics.

In addition, students also find it difficult to understand story problems. The context of stories in everyday life can be
one of the tools that teachers can use in learning mathematics effectively. According to Mulia (2018), In fact, in
various countries, the problem faced in learning mathematics is that it does not involve aspects of students’ daily
lives (informal mathematics) in teaching mathematics in schools (formal mathematics), meaning that mathematics
learning is given directly using formal language consisting of symbols and numbers. In contrast, if you look at the
stages of development of thinking according to Piaget, students in elementary school are still at a concrete
operational stage (Franzoi, 2011), at this stage, the student can think logically and rationally but is limited to objects
close to his life so that the form of stories that are close to the lives of students will help them understand the given
math problem. This reason causes students to have difficulty answering story questions. When linked to 7 indicators
of mathematical literacy skills from the OECD, students in the low category are in stages 1-2 and have problems
with mathematical communication and mathematical processes.

Another aspect that results in low students’ mathematical literacy scores is that they are not used to doing non-routine
questions, and this is also shown by other studies that explain that students have low scores in solving non-routine
problems (Wessels, 2009), non-routine contexts can allow students to analyze problems, engage in reasoning, and
come up with alternative solutions to solve problems (Isik & Kar, 2011). The provision of non-routine problems will
result in cognitive conflict, in Piaget’s theory that students must be accustomed to experiencing cognitive conflict
because it is a process of learning and to improve student’s learning experience (Ngicho et al, 2020). In addition, the
presentation of non-routine problems makes students experience a process of disequilibrium, meaning that students
must understand the context of the problem using new information and experiences (Lovatt & Hedges, 2014). So, it
is the teacher’s task to determine how this disequilibrium process can be converted into equilibrium. According to
Nizaruddin & Kismaryono (2023), teachers can engage the actual thought process through the process of reflection
and giving scaffolding to students.. According to Lu (2023), this scaffolding strategy was introduced by Vygotsky in
his theory, Zone of Proximal Development (ZPD). Scaffolding is an important strategy in the learning environment
to cope with the challenges associated with problem-solving (Haesol et al, 2021). This scaffolding assists students in
solving the problems they face. However, when students have begun to understand the problem, the assistance begins
to be reduced so that students can take responsibility independently for solving the problem (Baxter & Williams,
2010). If scaffolding can be done well, students will experience equilibrium, where students begin to understand the
given problem.

Apart from students with low and very low mathematical literacy skills, some students are in the medium category.
Overall, students in the medium category already understand the given problem. Students at that stage have passed
the indicators of mathematical literacy, namely mathematical communication and mathematical processes. Still,
students begin to be confused about several things, such as making representations, reasoning, and arguments, and
choosing strategies to solve problems because students tend to have mathematical skills based on rote memorization,
so when finding different issues will make students have difficulty (Fauzi et al, 2023). In addition, some students
with high mathematical literacy skills show that they understand the context of a given problem through their
problem-solving skills. According to Business Council of Australia and Australian Chamber of Commerce and
Industry (2022), students with good problem-solving skills will show initiative and independence and produce
innovative, creative, and practical solutions. Students with high mathematical literacy skills have good cognitive
knowledge in mathematics, which is not just rote memorization but can also be applied in different situations.

The results of the Mann-Whitney test related to mathematical literacy skills based on gender show that males and
females have the same abilities in terms of mathematical literacy. According to (Rahe & Quaiser-Pohl, 2023), there is
no difference in mathematical skills between genders, meaning that data on students’ mathematical literacy skills has
the same distribution in the low, medium, and high categories. The data on the distribution of mathematical literacy
skills by gender can be seen in Table 9 below
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Table 9. Distribution of Data on Students' Mathematical Literacy Skills by Gender

Very Low Low Medium High Very High

Male 13 Students 22 Students 12 Students 10 Students 1 Student
(10%) (17%) (9%) (8%) (1%)

Female 15 Students 33 Students 12 Students 12 Students 2 Students
(11%) (25%) (9%) (9%) (1%)

Total 28 Students 55 Students 24 Students 22 Students 3 Students

The subjects in this study consisted of 58 male students and 74 female students. Based on Table 9, male students with
very high categories are 1 student, and females are 2 students. Male students with high categories are 10 students,
and females are 12 students. Male students with medium category are 12 students, and females are 12 students. Male
students with low category are 22 students, and females are 33 students. Male students with very low category are 13
students, and female students are 15 students.

4.2 Students' Mathematical Literacy Based on Minimum Competency Assessment (MCA)

MCA is held to see student competencies (MoEC, 2020). The competencies measured in MCA are literacy and
numeracy, with the assessment covering 3 things: the ability to think logically systematically, the ability to reason
using ideas and knowledge, and the ability to process information. In 2022, the Ministry of Education and Culture
(MoEC) explained that 2 out of 3 students have not reached the minimum competence on the mathematical literacy
test (MoEC, 2022), this shows that there are still many students who do not have good basic skills in mathematics.
There are 4 things in mathematical literacy in MCA: above the minimum competence, achieving minimum
competence, below the minimum competency, and far below the minimum competency. The distribution of MCA
results on mathematical literacy skills is as follows.

Capaian Kompetensi Numerasi per Jenjang

S0

20% 40% 60% 80%

Periu Intervensi Khusus [l Dasar Cakap Mahir

- 2 dari 3 peserta didik

belum mencapai kompetensi
minimum numerasi'

Figure 4. Student Numeracy (Mathematical Literacy) Results on the MCA Test (MoEC, 2022)

In detail, the yellow and red graph shows that students have not reached the minimum competence on the
mathematical literacy test, and the green and blue colors mean that students have reached the minimum competence
on the mathematical literacy test. When viewed from the elementary school category, more than 60% of students are
still in the basic category and need special intervention (have not reached the minimum competence) on the
mathematical literacy test. This study also shows that 63% of students are in the low and very low categories (Figure
3).

The low mathematical literacy skills of students in Indonesia are shown from several PISA test results (OECD, 2014.,
OECD, 2016b., & OECD, 2019), and this has also been explained by Dewanto & Sumarno (2013) that the low
quality of Indonesian students’ ability to compete in the era of Globalization, especially in the fields of mathematics
and science. Low mathematical literacy is caused by students’ ignorance of understanding concepts and methods in
basic mathematics (Kaiser & Willander, 2005). The results of other studies also show that the low mathematical
literacy of Indonesian students is caused by the learning process that has not involved students and is still
teacher-centered. The lack of students’ practice solving problems so that they have difficulty making mathematical
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models of real-world problems (Nurwahid & Ashar, 2022) or the OECD indicators still have issues with
mathematical communication and mathematical processes. Other factors affecting the low literacy of students
include the use of curriculum and the use of learning strategies (methods and models), including inadequate facilities
that support the learning process. (Kurnia et al., 2014).

Students with low and very low mathematical literacy are still at the knowing stage or the OECD indicator level.
They are still at the stage of mathematical communication and the mathematical process, meaning that 83 students
(63%) still experience problems at level 1. Students with mathematical literacy in the medium category are at the
applying stage or the OECD indicator level, namely doing mathematical representation, reasoning, and
argumentation, and choosing problem-solving strategies, meaning that 24 students (18%) are at level 2. Students with
high and very high mathematical literacy are at the reasoning stage or at the OECD indicator level, namely using
formal mathematical language and mathematical tools, meaning that 25 students (19%) are at level 3. The data
distribution is shown in Table 10 below.

Table 10. Students' Mathematical Literacy Proficiency Levels Based on MCA and OECD

Knowing Applying Reasoning
(Indicator 1-2 OECD) (Indicator 3-5 OECD) (Indicator 6-7 OECD)
Level 1 Level 2 Level 3
Total 83 Students 24 Students 25 Students
Percentage 63% 18% 19%

The importance of mathematical literacy in achieving MCA requires teachers to be able to transform learning
mathematics. Teachers must realize that the thinking stages of elementary school-age children are in concrete
operations. At the same time, mathematics is a deductive and abstract science, so what teachers must do is teach it
concretely abstractly (Huan et al, 2022), or in mathematical language, it is from informal, using real situations
towards formal mathematics, using symbols and numbers.

5. Conclusion

Based on the results, the average score of students on the mathematical literacy test is 56.84. 63% of students (N=83)
have low mathematical literacy skills. It is also shown from the results of the MCA that more than 60% of students,
or 2 out of 3 Indonesian students, have not reached the minimum competency on the mathematical literacy test.
Students with low mathematical literacy skills are still at the knowing level in MCA and in OECD indicators and still
have problems with mathematical communication and the mathematical process. Students’ low mathematical literacy
is influenced by various factors, such as the use of the curriculum and the learning strategies, including the facilities
used in learning. This research provides facts regarding the mathematical literacy skills of elementary school students
in Indonesia with a sample in Bandung. This low level of mathematical literacy needs special attention in efforts to
encourage various parties to carry out interventions that support increasing mathematical literacy skills for students
in elementary schools. Strengthening mathematical literacy through providing interactive mathematics learning
media, non-routine problems, open-ended questions, and real-life contexts in mathematics will impact students’
understanding, especially in mathematical communication and the mathematization process, and this will also impact
mathematical literacy. In addition, the need for a curriculum that supports the strengthening of mathematical literacy,
the use of methods and models relevant to the context of mathematics learning, and the importance of completeness
of learning facilities will be very helpful in improving students’ literacy skills.

References
Anugerahwati, M. (2019). Integrating the 6 of the 21% Century Education into the English Lesson and the School
Literacy Movement in Secondary Schools. KnE Social Sciences, 165-171.

https://doi.org/10.18502/kss.v3110.3898

Bal, M. (2018). Investigation on the 21st-Century Skills of Turkish Language Course. Turkish Studies, 13(4), 49-64.
https://doi.org/10.7827/TurkishStudies.12922

Baxter, J. A., & Williams, S. (2010). Social and Analytic Scaffolding in Middle School Mathematics: Managing the
Dilemma  of  Telling. Jouwrnal of  Mathematics Teacher  Education, 13(1), 7-26.
https://doi.org/10.1007/s10857-009-9121-4. https://doi.org/10.1080/18117295.2022.2131267

Published by Sciedu Press 67 ISSN 1927-2677 E-ISSN 1927-2685



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 14, No. 2; 2025

Brewster, B. J., & Miller, T. (2023). Reflections on Mathematics Ability, Anxiety, and Interventions. International
Electronic Journal of Mathematics Education, 18(2), em0729. https://doi.org/10.29333/iejme/12822

Brodie, K. (2022). Learning Mathematics in an After-School Mathematics Club. African Journal of Research in
Mathematics, Science and Technology Education, 26(3), 237-247.

Byhee, B. (2010). Advancing STEM Education: A 2020 Vision. Technology and Engineering Teacher, 70(1), 30-35.

Chui, Y., Chen, F., Lutsyk, A., Leighton, J. P., & Cutumisu, M. (2023). Data Literacy Assessments: A Systematic
Literature Review. Assessment in Education: Principles, Policy & Practice, 30(1), 76-96.
http://dx.doi.org/10.1080/0969594X.2023.2182737

Cresswell, C., & Speelman, C. P. (2020). Does Mathematics Training Lead to Better Logical Thinking and
Reasoning? A Cross-sectional Assessment from Student to Professors. PLoS ONE, 15(7), 1-21.
https://doi.org/10.1371/journal.pone.0236153

Dewanto, S. P., & Sumarmo, U. (2013). Improving The Ability Mathematical Higher Order Thiking Through
Inductive-deductive Learning Approach. A Study in Third Year University’s Student. Bandung: Universitas
Pendidikan Indonesia.

Dewi, N. R., & Maulida, N. F. (2023). The Development of STEM-nuanced Mathematics Teaching Materials to
Enhance Students’ Mathematical Literacy Ability through Information and Communication Technology-assisted
Preprospec Learning Model. International Journal of Educational Methodology, 9(2), 409-421.
https://doi.org/10.12973/ijem.9.2.409

Elke, S., Michaél, E., Lieven. M., & Koen, L. (2021). The Development of Computational Estimation in the
Transition from Informal to Formal Mathematics Education. European Journal of Psychology of Education,
36(3), 845-864. http://dx.doi.org/10.1007/s10212-020-00507-z

Escalera-Chavez, M. E., Ramos-Hernandez, J., Molchanova, C. S., & Garcia-Santillan, A. (2021). Mathematics: An
Academic Discipline that Generate Anxiety in College Students. European Journal of Contemporary Education,
10(1), 35-42. https://doi.org/10.13187/ejced.2021.1.35

Fauzi, 1., & Chano, J. (2022). Online Learning: How Does It Impact on Students’ Mathematical Literacy in
Elementary School?. Journal of Education and Learning, 11(4), 220-234. https://doi.org/10.5539/jel.v11n4p220

Fauzi, 1., Rakhmat, C., & Budiman, N. (2023). Complex Thinking: How are Students' Mathematical
Problem-Solving Skills in Elementary School?. Bulletin Of Science Education, 3(3), 228-240.
https://doi.org/10.51278/bse.v3i13.916

Firdaus, F. M., Wahyudin., & Herman, T. (2017). Improving Primary Students’ Mathematical Literacy through
Problem based Learning and Direct Instruction. Education Research and Reviews, 12(4), 212-219.
https://doi.org/10.5897/ERR2016.3072

FitzPatrick, B., & Schulz, H. (2015). Do Curriculum Outcomes and Assessment Activities in Science Encourage
Higher Order Thinking?. Canadian Journal of Science, Mathematics and Technology FEducation, 15(2),
136—-154. https://doi.org/10.1080/14926156.2015.1014074

Frankel, K. K., Becker, B. L. C., Rowe, M. W., & Pearson, P. D. (2016). From “What is Reading?” to What is
Literacy?. Journal of Education, 196(3), 7-17. https://doi.org/10.1177/002205741619600303

Franzoi, S. L. (2011). Psychology A Discovery Experience. USA: South-Western.

Geiger, V., Forgasz, H., & Goos, M. (2015). A Critical Orientation to Numeracy Across the Curriculum. ZDM, 47(4),
611-624. https://doi.org/10.1007/s11858-014-0648-1

Genc, M., & Erbas, A. K. (2019). Secondary Mathematics Teachers’ Conceptions of Mathematical Literacy.
International Journal of Education in Mathematics, Science and Technology, 7(3), 222-237.

Georgiou, G. K., Kushnir, G., & Parrila, R. (2020). Moving the Needle on Literacy: Lessons Learned from a School
Where Literacy Rates Have Improved over Time. Alberta Journal of Educational Research, 66(3), 347-359.
https://doi.org/10.11575/ajer.v66i3.56988

Goksiin, D. O., & Kurt, A. A. (2017). The Relationship between Pre-service Teachers' Use of 21st-century Learner
Skills  and  2l1st-century = Teacher  Skills.  Education  and  Science,  42(190), 107-130.
http://dx.doi.org/10.15390/EB.2017.7089

Haesol, B., Krista, G., Thomas, B., & Kyungbin, K. (2021). Fostering Transfer of Responsibility in the Middle

Published by Sciedu Press 68 ISSN 1927-2677 E-ISSN 1927-2685



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 14, No. 2; 2025

School PBL Classroom: An Investigation of Soft Scaffolding. Instructional Science: An International Journal of
the Learning Sciences, 49(3), 337-363. http://dx.doi.org/10.1007/s11251-021-09539-4

Hardi, H., Wahyudi, W., Suyitno, H., Kartono, K., & Sukestiyarno, Y. L. (2022). The Mathematic Connection Ability
of Pre-service Teacher During Online Learning According to Their Learning Style. Journal of Technology and
Science Education, 12(1), 230-243. https://doi.org/10.3926/jotse.1198

Henn, H. W. (2007). Modelling in School-chances and Obstacles. The Monhana Mathematics Enthusiast,
Monograph, 3, 125-138.

Howell, K. (2022). The Learning Support Coordinator’s Role in Supporting Inclusive Literacy Practice. Kairaranga,
23(1), 1-16. https://doi.org/10.54322/kairaranga.v23i1.280

Huan, C., Meng, C. C., & Suseelan, M. (2022). Mathematics Learning from Concrete to Abstract (1968-2021): A
Bibliometric Analysis. Participatory Educational Research (PER), 9(4), 445-468.
http://dx.doi.org/10.17275/per.22.99.9.4

Illene, S., Feranie, S., & Siahaan, P. (2023). Create Multiple-choice Tests based on Experimental Activities to Assess
Students' 21st Century Skills in Heat and Heat Transfer Topic. Journal of Education and Learning (EduLearn),
17(1), 44-57 https://doi.org/10.11591/edulearn.v17i1.2054

Isik, C., & Kar, T. (2011). Ilkdgretim 6, 7 ve 8. Smmf Ogrencilerinin Say1 Algilama ve Rutin Olmayan Problem
Co6zme Becerilerinin incelenmesi. A4hi Evran Universitesi Egitim Fakiiltesi Dergisi, 12(1), 57-72.

Kaiser, G., & Willander, T. (2005). Development of Mathematical Literacy: Results of An Empirical Study. Teaching
Mathematics and its Applications: An  International Journal of the IMA, 24(2-3), 48-60.
https://doi.org/10.1093/teamat/hri016

Kennedy, C., & McLoughlin, A. (2023). Developing the Emergent Literacy Skills of English Language Learners
through Dialogic Reading: A Systematic Review. Early Childhood Education Journal, 51(2), 317-332.
http://dx.doi.org/10.1007/s10643-021-01291-1

Kolar, V. M., & Hodnik, T. (2021). Mathematical Literacy from the Perspective of Solving Contextual Problems.
European Journal of Educational Research, 10(1), 467-483. https://doi.org/10.12973/eu-jer.10.1.467

Kurnia, F., Zulherman, & Fathurohman, A. (2014) Analisis Bahan Ajar Fisika SMA Kelas XI di Kecamatan
Indrealaya Utara Berdasarkan Kategori Literasi Sains. Jurnal Inoveasi dan Pembelajaran Fisika, 1(1), 43-47.

Kusuma, D., Sukestiyarno, Y. L., Wardono, & Cahyono, A. N. (2022). The Characteristics of Mathematical Literacy
based on Students’ Executive Function. Furopean Journal of Educational Research, 11(1), 193-206.
https://doi.org/10.12973/eujer.11.1.193

Lei, Q., & Xin, Y. P. (2023). A Synthesis of Mathematical Word Problem-Solving Instructions for English Learners
with Learning Disabilities in Mathematics. Review of Education, 11(2), 1-18. https://doi.org/10.1002/rev3.3396

Lovatt, D., & Hedges, H. (2014). Children’s Working Theories: Invoking Disequilibrium. Early Child Development
and Care, 185(6), 909-925. https://doi.org/10.1080/03004430.2014.967688

Lu, C. (2023). Contextual Scaffolding in Secondary Geography Education: A Lesson Study of the Instruction of “The
Middle East”. Science Insights Education Frontiers, 16(1), 2435-2444. https://doi.org/10.15354/sief.23.0r261

Markovits, Z., & Forgasz, H. (2017). “Mathematics is Like a Lion”: Elementary Students’ Beliefs about Mathematics.
Educational Studies in Mathematics, 96(1), 49-64. https://doi.org/10.1007/s10649-017-9759-2

Martin, H. (2007). Mathematical Literacy. Principal Leadership, 7(5), 28-31.

Maslihah, S., Waluya, S. B., Rochmad, & Suyitno, A. (2020). The Role of Mathematical Literacy to Improve High
Order Thinking Skills. Journal of Physics: Conference Series, 1539(1), 1-7. https://doi.org/10.1088/1742-
6596/1539/1/012085

Megawati, L. A., & Sutarto, H. (2021). Analysis Numeracy Literacy Skills in Terms of Standardized Math Problem
on a Minimum Competency Assessment. Unnes Journal of Mathematics Education, 10(2), 155-165.
https://doi.org/10.15294/ujme.v10i2.49540

MOoEC. (2020). Development of Minimum Competency Assessment Questions. Jakarta: MoEC
MOoEC. (2022). Merdeka Belajar Episode Nineteen: Education Report. Jakarta: MoEC.

Mulia, P. (2018). How Ethnomathematics Can Bridge Informal and Formal Mathematics in Mathematics Learning

Published by Sciedu Press 69 ISSN 1927-2677 E-ISSN 1927-2685



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 14, No. 2; 2025

Process at School: A Framework. For the Learning of Mathematics, 38(3), 11-14.

Murphy, S. (2022). Mathematics Success against the Odds: The Case of a Low Socioeconomic Status, Rural
Australian School with Sustained High Mathematics Performance. Mathematics Education Research Journal,
34(4), 767-787. https://doi.org/10.1007/s13394-020-00361-8

Nabhar, S., Suhendri., Zailani., & Hardivizon. (2022). Improving Students’ Collaboration Thinking Skill under the
Implementation of the Quantum Teaching Model. Infernational Journal of Instruction, 15(3), 451-464.
https://doi.org/10.29333/ij1.2022.15325a

Ngicho, O. N., Karuku, S., & King'endo, M. (2020). Manifestations and Meanings of Cognitive Conflict Among
Mathematics Students in Embu, Kenya. Educational Research and Reviews, 15(11), 690-699.
https://doi.org/10.5897/ERR2020.4061

Niss, M., & Hegjgaard, T. (2019). Mathematical Competencies Revisited. Educational Studies in Mathematics, 102,
9-28. https://doi.org/10.1007/3s10649-019-09903-9

Nizaruddin, & Kusmaryono, 1. (2023). Transforming Students’ Pseudo-Thinking Into Real Thinking in Mathematical
Problem-solving. International ~ Journal of  Educational  Methodology, 9(3), 477-491.
https://doi.org/10.12973/ijem.9.3.477

Nurwahid, M., & Ashar, S. (2022). A Literature Review: Efforts to Overcome Student’s Mathematical Literacy. JEP
(Jurnal Eksakta Pendidikan), 6(2), 214-221. https://doi.org/10.24036/jep/vol6-iss2/666

Nusantara, D. S., Zulkardi, & Putri, R. I. I. (2021). Designing PISA-like Mathematics Task Using A COVID-19
Context (PISAComat). Journal on Mathematics Education, 12(2), 349-364.
http://doi.org/10.22342/jme.12.2.13181.349-364

OECD. (2014). PISA 2012 Results: What Students Know and Can Do (Volume I, Revised edition, February 2014):
Student  Performance in  Mathematics, Reading, and Science. Paris: OECD  Publishing.
https://doi.org/10.1787/9789264208780-en

OECD. (2016a). Education Working Papers (no. 170). Paris: OECD Publishing.

OECD. (2016b). PISA 2015 Result (Volume 1): Excellence and Equity in Education. Paris: OECD Publishing.
https://doi.org/10.1787/9789264266490-en

OECD. (2017). PISA 2015 Assessment and Analytical Framework: Science, Reading, Mathematics, Financial
Literacy and Collaborative Problem Solving. OECD Publishing. https://doi. org/10.1787/9789264281820-en

OECD. (2019). PISA 2018 Results (volume 1): What Students Know and Can Do. OECD Library.
https://doi.org/10.1787/5f07¢754-en

OECD (2023). PISA 2022 Results (Volume 1): The State of Learning and Equity in Education.
https://doi.org/10.1787/53f23881-en

Ojose, B. (2011). Mathematics Literacy: Are we Able to Put the Mathematics We Learn into Everyday Use. Journal
of Mathematics Education, 4(1), 89-100.

Ozer, M., & Kuloglu, A. (2023). The Relationship between Primary School Teachers’ Perceptions of 21st Century
Skills and Digital Literacy Level. Malaysian Online Journal of Educational Technology, 11(3), 173-183.
http://dx.doi.org/10.52380/mojet.2023.11.3.429

Prahmana, R. C. 1. (2022). Developing Interactive E-module based on Realistic Mathematics Education Approach
and Mathematical Literacy Ability. Jurnal Elemen, 8(1), 231-249. http://dx.doi.org/10.29408/jel.v8i1.4569

Pujiastuti, H., & Haryadi, R. (2023). Enhancing Mathematical Literacy Ability through Guided Inquiry Learning
with  Augmented Reality. Journal of Education and E-Learning Research, 10(1), 43-50.
https://doi.org/10.20448/jeelr.v10i1.4338

Purnomo, H., Sa’dijah, C., Hidayanto, E., Sisworo., Permadi, H., & Anwar, L. (2022). Development of Instrument
Numeracy Skills Test of Minimum Competency Assessment (MCA) in Indonesia. International Journal of
Instruction, 15(3), 635-648. https://doi.org/10.29333/iji.2022.15335

Rachmaningtyas, N. A., Kartowagiran, B., Sugiman, Retnawati, H., & Hassan, A. (2022). Habituation of
Mathematical Literacy Trained in Junior High School. International Journal of Educational Methodology, 8(2),
321-330. https://doi.org/10.12973/ijem.8.2.321

Published by Sciedu Press 70 ISSN 1927-2677 E-ISSN 1927-2685



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 14, No. 2; 2025

Rahe, M., & Quaiser-Pohl, C. (2023). Can (Perceived) Mental-Rotation Performance Mediate Gender Differences in
Math Anxiety in Adolescents and Young Adults?. Mathematics Education Research Journal, 35(1), 255-279.
http://dx.doi.org/10.1007/s13394-021-00387-6

Ratumanan, T. G., & Laurens, T. (2015). Penilaian Hasil Belajar Pada Tingkat Satuan Pendidikan. Yogyakarta:
Pensil Komunika.

Ridwan, M. R., Retnawati, H., Hadi, S., & Jailani. (2022). Teachers' Perceptions in Applying Mathematics Critical
Thinking Skills for Middle School Students: A Case of Phenomenology. Anatolian Journal of Education, 7(1),
1-16. https://doi.org/10.29333/aje.2022.711a

Roberts, T., Maiorca, C., Jackson, C., & Mohr-Schroeder, M. (2022). Integrated STEM as Problem-Solving Practices.
Investigations in Mathematics Learning, 14(1), 1-13. https://doi.org/10.1080/19477503.2021.2024721

Rohmah, A. N., Sutama., Hidayati, Y. M., Fauziati, E., & Rahmawati, L. E. (2022). Planning for Cultivation
Numerical Literacy in Mathematics Learning for Minimum Competency Assessment (AKM) in Elementary
Schools. Mimbar Sekolah Dasar, 9(3), 503-516. https://doi.org/10.53400/mimbar-sd.v9i3.51774

Sadikin., Fahinu., & Ruslan. (2019). Critical Thinking Competence as Regard of Self-Concept and Gender
Differences. Malikussaleh Journal of  Mathematics Learning (MJML), 2(1), 5-8.
https://doi.org/10.29103/mjml.v2il.2124

Saka, E. (2023). An Analysis of the Questions on Mathematical Literacy Designed by Mathematics Teachers with a
Postgraduate Degree. Kuramsal Egitimbilim Dergisi [Journal of Theoretical Educational Science], 16(3),
617-640. https://doi.org/10.3083 1/akukeg.1238865

Siaw, E. S., Shim, G. T. G., Aziza, F. L., & Shaipullah, N. M. (2020). Understanding the Relationship Between
Students’” Mathematics Anxiety Levels and Mathematics Performances at the Foundation Level. Journal of
Education and Learning, 10(1), 47-54. https://doi.org/10.5539/jel.v10n1p47

Slyamkhan, M., Ganeeva, A., & Dorel, L. (2022). Interrelation of levels of mathematical literacy in conditions of
distance learning. World Journal on Educational Technology: Current Issues, 14(3), 757-767.
https://doi.org/10.18844/wjet.v14i3.7212

Spooner, F., Kemp-Inman, A., Ahlgrim-Delzell, L., Wood, L., & Davis, L. L. (2015). Generalization of Literacy
Skills through Portable Technology for Students with Severe Disabilities. Research and Practice for Persons
with Severe Disabilities, 40(1), 52-70. http://dx.doi.org/10.1177/1540796915586190

Stacey, K. (2011). The PISA View of Mathematical Literacy in Indonesia. Indonesian Mathematical Society Journal
on Mathematics Education, 2(2), 95-126. https://doi.org/10.22342/jme.2.2.746.95-126

Subrahmanyam, J. (2021). Does Gender Play a Part in High School Students’ Interest and Their Application of
Cognitive Strategies in Learning Mathematics?. Shanlax International Journal of Education, 9(3), 242-245.
https://doi.org/10.34293/education.v9i3.3919

Suciati, Munadi, S., Sugiman, & Febriyanti, R. W. D. (2020). Design and Validation of Mathematical Literacy
Instruments for Assessment for Learning in Indonesia. European Journal of Educational Research, 9(2),
865-875. https://doi.org/10.12973/eu-jer.9.2.865

Susanta, A., Sumardi, A., Susanto, E., & Retnawati, H. (2023). Mathematics Literacy Task on Number Pattern Using
Bengkulu Context for Junior High School Students. Journal on Mathematics Education, 14(1), 85-102.
https://doi.org/10.22342/jme.v14i1.pp85-102

Tiiystiz, C. (2013). Determination of Gifted Students' Metacognition Level about Problem Solving Skills. Mustafa
Kemal University Journal of Social Sciences Institute, 10(21), 157-166.

Umam, K., & Susandi, A. D. (2021). Critical Thinking Skills: Error Identifications on Students’ with APOS Theory.
International  Journal of Evaluation and Research in Education (IJERE), 11(1), 182-192.
https://doi.org/10.11591/ijere.v11i1.21171

Umbara, U., & Suryadi, D. (2019). Re-Interpretation of Mathematical Literacy Based on the Teacher's Perspective.
International Journal of Instruction, 12(4), 789-806. https://doi.org/10.29333/iji.2019.12450a

Wagner, J., & Hastedt, D. (2022). Valuing Curriculum-Based International Large-Scale Assessments. Amsterdam:
International Association for the Evaluation of Educational Achievement (IEA).

Wessels, D. C. J. (2009). The Possibility of a Modeling Perspective for School Mathematics. South African Journal

Published by Sciedu Press 71 ISSN 1927-2677 E-ISSN 1927-2685



http://jct.sciedupress.com Journal of Curriculum and Teaching Vol. 14, No. 2; 2025

of Science and Technology, 28(4), 319-339. https://doi.org/10.4102/satnt.v28i4.69

Wigati, T., Wardono., & Purwanti, E. (2020). Analysis of Mathematical Literacy Skills through PMRI Approaches of
Elementary School Students. Journal of Primary Education, 9(3), 303-310.
https://doi.org/10.15294/JPE.V913.39212

Wijaya, T. T., Hidayat, W., Hermita, N., Alim, J. A., & Talib, C. A. (2024). Exploring Contributing Factors to PISA
2022 Mathematics Achievement: Insights from Indonesian Teachers. Infinity: Journal of Mathematics
Education, 13(1), 139-156. https://doi.org/10.29333/10.22460/infinity.v13i1.p139-56

Yore, L. D., Pimm, D., & Tuan, H. L. (2007). The Literacy Component of Mathematical and Scientific Literacy.
International Journal of Science and Mathematics Education, 54), 559-589.
https://doi.org/10.1007/s10763-007-9089-4

Yurt, E. (2023). 21st-century Skills as Predictors of Pre-service Teachers' Professional Qualifications: A
Cross-sectional Study. International Journal of Education in Mathematics, Science, and Technology (IJEMST),
11(5), 1328-1345. https://doi.org/10.46328/ijemst.3291

Acknowledgments

This research is collaborative and funded by Mahasarakham University, Thailand. The authors would like to thank all
participants who helped collect data related to mathematical literacy and teachers and parents who permitted us to
research children. Thank you to all members of the research team who supported the completion of this research
article.

Authors contributions

The authors have collaborated to conduct this research. The division of tasks in this study is Irfan Fauzi: responsible
for the research design (instruments, data collection, and data analysis) and making draft articles, Assoc. Prof.
Jiraporn Chano: Checking and analyzing data and revising draft articles, and Dr. Chi Cheng: revision and completion
of the article.

Funding
This work was supported by Mahasarakham University, Thailand [project number: 680011998]
Competing interests

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Informed consent

Obtained.

Ethics approval

The Publication Ethics Committee of the Sciedu Press.

The journal’s policies adhere to the Core Practices established by the Committee on Publication Ethics (COPE).
Provenance and peer review

Not commissioned; externally double-blind peer reviewed.

Data availability statement

The data that support the findings of this study are available on request from the corresponding author. The data are
not publicly available due to privacy or ethical restrictions.

Data sharing statement
No additional data are available.
Open access

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

Published by Sciedu Press 72 ISSN 1927-2677 E-ISSN 1927-2685



