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Abstract

Learning using technology has become a demand to foster students with essential
skills, including mathematics literacy on fractions. This research aims to
investigate the mathematics literacy of students on fractions through realistic
mathematics education (RME) assisted by digital modules and scientific
approaches in elementary school. This research employed mixed-method
research using an explanatory sequential design. The participants were 48 fifth-
grade students in one elementary school in Bandung, Indonesia. The participants
were grouped into two classes. The mathematics literacy test and interviews were
taken in the data collection stage. Data processing was carried out using post-test
scores and t-test results. The results confirmed significant differences between
the mathematics literacy of students who learn using RME assisted by digital
modules and the mathematics literacy of students who learn using the scientific
approach. In conclusion, both RME assisted by digital modules and scientific
approaches affect to mathematics literacy of students. The research has
implications for educators to empower the mathematics literacy of students
through the RME) approach assisted by digital modules and scientific
approaches. In addition, integrating technology such as digital modules with
learning approaches can be addressed for future learning.

Keywords: Digital module, Elementary school, Mathematics literacy, Realistic
mathematics education, Scientific approach.
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1.Introduction

Mathematics literacy is defined as the ability to formulate, use, and interpret
mathematical concepts in various contexts. Mathematics literacy facilitates a
person to solve problems based on everyday life contexts mathematically by
applying mathematical principles [1]. In contrast, the study revealed that the
mathematics literacy of students has still not achieved maximum results. The
previous research indicated that the mathematics literacy of elementary school
students is still in the low category [2, 3]. This mathematical literacy has been well-
researched [4]. Many reports regarding mathematics learning have been reported
[5-8]. In short, for learning mathematics, learning supports such as digital modules
can also help students understand mathematics concepts at the elementary school
level and improve their basic mathematics skills [9].

On the other hand, it is important to use suitable learning approaches to support
the mathematics literacy of students. Realistic mathematics education (RME) is an
educational approach that integrates real-world situations into the learning process.
The scientific approach is a strategy in learning that aims to encourage students to
actively build knowledge through scientific activities [10]. Several previous studies
have been conducted regarding mathematics literacy through RME [11] and the
scientific approach [10]. However, these previous studies still focused on the
application of learning approaches and have not integrated the use of technology
such as digital modules.

Figure 1 shows the network visualization of research on mathematics literacy in
elementary school. Data was obtained from our previous study [12]. In short, the
bibliometric analysis is reported elsewhere [12]. The publication of research in
mathematics literacy in elementary school is still limited to be-researched [13, 14].
This research aims to investigate the mathematics literacy of students through RME
assisted by digital modules and scientific approaches in elementary school. The
research has the novelties including (i) analysing the digital module for
empowering mathematics literacy completed with experiments (ii) examining
mathematics literacy using RME assisted by digital module and scientific approach
in elementary school, and (iii) finding the next future research.
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Fig. 1. Network visualization based on co-occurrence of terms [13].
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2.Literature Review

Fractions are rational numbers expressed in a bipartite format, which is
symbolized by a/b [15]. Fractions are also defined as a ratio or division of two
whole numbers, consisting of a numerator and denominator, which is more
complex than a single whole number [16]. Many reports regarding fractions have
been published [17]. Fractions are connected to mathematics literacy in applying
mathematics to human activity.

Mathematics literacy is the ability to apply basic mathematics in everyday life
[18]. For example, mathematics literacy on fractions, understanding the units or
whole numbers associated with fractions in the context of multiplying and dividing
fractions is key to understanding the concept well [19]. Figure 2 shows the fractions
in mathematics literacy.
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Fig. 2. The fractions on mathematics literacy.

3.Method

This research employed mixed-method research using explanatory sequential
design to investigate the mathematics literacy of students on fractions through RME
assisted by digital modules and scientific approach to 48 elementary school
students in one school in Bandung, Indonesia. The samples were grouped into two
classes. Experimental class | is a class that is given mathematics learning using
RME assisted by digital modules and experimental class Il is a class that is given
mathematics learning through a scientific approach. The data collection used
mathematics literacy tests and interviews. The indicators of mathematics literacy
test involve formulating the situation mathematically, using mathematical
concepts, facts, procedures, and reasoning, and interpreting, applying, and
evaluating mathematical results.

The interview technique used in this research was a structured interview. Data
processing was carried out using post-test scores and t-test results. The t-test was
used to evaluate the statistical significance of the differences in post-test results
between the two groups. Detailed information regarding t-test is reported elsewhere
[20, 21]. Meanwhile, the qualitative data were analysed by the stages of reduction,
presentation, and verification.
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4.Results and Discussion
4.1. The overview of mathematics literacy of students

Experimental class | was given mathematics learning using RME assisted by a
digital module, and experimental class Il was a class that received a scientific
approach. The data were collected by giving a mathematics literacy posttest with
the content of fractions to obtain mathematics literacy of students after being given
different mathematics learning. The mean of the posttest of mathematics literacy of
students in the experimental class | was 78.75, while in the experimental class I1, it
was 67.29. The mean of mathematics literacy in experimental class | was higher
than the mean of mathematics literacy in experimental class Il. Moreover, the
standard deviation of experimental class | was 13.401, and experimental class Il
was 14.229. Experimental class Il has more data variations compared to
experimental class I. According to the results, students who received mathematics
learning through RME assisted by digital module had higher mean scores of
mathematics literacy than students who received mathematics learning through a
scientific approach.

4.2. The differences in acquisition of mathematics literacy

To find the differences in the acquisition of mathematics literacy, the t-test was
taken in this research. The hypothesis tested in the t-test is (1) Ho which represents
there is no difference in the acquisition of mathematics literacy of students who
receive mathematics learning through RME assisted by digital modules and
mathematics literacy of students who receive mathematics learning through a
scientific approach, and (2) Ha which represents there is difference in the
acquisition of mathematics literacy of students who receive mathematics learning
through RME assisted by digital module and mathematics literacy of students who
receive mathematics learning through a scientific approach. The t-test results have
been obtained with a significance value of less than 0.05 which is 0.022 which
means that Ho is rejected. It means that there are differences between students with
mathematics literacy who learn using RME assisted by digital modules and students
with mathematics literacy who learn using the scientific approach.

The sample of student’s answers to the mathematics literacy test of fractions is
described as follows. The mathematics literacy question of the fraction is whether
Ani makes Chocolate Milk drinks at home. The recipe for making 1 L of Chocolate
Milk is %2 L of water, ¥4 L of milk, and ¥ L of Chocolate. How much milk does
Ani need if she wants to make 1% L of Chocolate Milk drink?. The following are
the results of interviews carried out by researchers (R) with the student (S)
regarding their responses to the mathematic literacy test:

R: What essential information did you find to solve the problems?

S: Ani needs ¥ L of milk to make 1 L of chocolate milk drink.

R: How did you find the results of the milk that Ani needs if she wants to make 1%
L of Chocolate Milk drink?

S: | try to imagine if Ani wants to make 1 L of chocolate milk drink, she needs ¥ L
of milk. If Ani wants to make 2 L of chocolate milk drink, she needs 2 x ¥ L of milk,
which equals 2/4 L. So, if Ani wants to make 1% L or 3/2 L of chocolate milk drink,
she needs 3/2 x ¥4 L of milk, which equals to % L.

R: That’s a great idea!
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The interviews showed that students have a good understanding of fraction
problems and mathematics literacy. Students could identify the information and
choose the most essential information from that question to solve the problem. To
solve this problem, the student multiplied the amount of chocolate milk to be made
by the amount of milk used for each 1 L. He used his imagination and found the
answer. He tried to identify the mathematical components of a contextual-based
problem, and the significant variables contained.

Digital module used in an experimental class | has supported the learning
process through RME. The use of digital modules is needed to accommodate
student needs and facilitate students learning in the digital era. The use of digital
modules in learning was proven to enhance the self-efficacy, motivation, and
learning outcomes of students [22, 23]. Technology-based multimedia tutorials
such as digital modules can assist students in overcoming the shortcomings of
conventional learning and can motivate students to learn independently [24].

Technology in education plays a role as a part of the curriculum, as a learning
delivery system, as a learning aid, and as a tool to improve the learning process
[25]. Therefore, the use of technology can be integrated into mathematics
learning in elementary schools to increase mathematics literacy. The activities
and autonomy of students who learned with interactive digital modules were
significantly different from students who learned using printed modules [26].
Another previous research showed that the interactive electronic module with a
tax-based website is categorized as highly effective in improving learning
outcomes [27].

The results have implications for empowering mathematics literacy through
integrating digital modules with learning approaches such as RME and scientific
approach. Moreover, this research also has some limitations, consisting of the number
of samples, and the limitations of study of other aspects that can affect mathematics
literacy. This research can be considered for conducting further research. This study
has new information regarding current studies in mathematics [28-38].

5.Conclusion

A fraction is a number that can be represented by two whole numbers as numerator
and denominator. Meanwhile, mathematics literacy is the ability of students to
formulate, use, and interpret mathematical concepts in various contexts. The results
of this research revealed that there are differences between the mathematics literacy
of students on fractions who learn using RME assisted by digital module and the
mathematics literacy of students who learn using the scientific approach. The
results have implications for empowering mathematics literacy through integrating
digital modules with learning approaches such as RME and scientific approach.

Acknowledgments

We would like to thank the (1) Balai Pembiayaan Pendidikan Tinggi (Center of
Higher Education Fund) — BPPT, The Ministry of Education, Culture, Research,
and Technology, Republic of Indonesia, and; (2) Lembaga Pengelola Dana
Pendidikan (Indonesia Endowment Fund for Education) — LPDP, Ministry of
Finance Indonesia for granting a scholarship. BPI ID Number: 202101122344,

Journal of Engineering Science and Technology Special Issue 6/2024



118 L. Farokhah et al.

References

1. Hayati, T.R.; and Kamid. (2019). Analysis of mathematical literacy processes
in high school students. International Journal of Trends in Mathematics
Education Research, 2(3), 116-119.

2. Putra, MJ.A.; Agmadya, T.; and Syahrilfuddin, S. (2021). Mathematical
literacy skills of fifth grade elementary school students: A case study in
Pekanbaru. Journal of Teaching and Learning in Elementary Education, 4(1),
39-50.

3. Firdaus, F.M.; Wahyudin; and Herman, T. (2017). Improving primary
students' mathematical literacy through problem based learning and direct
instruction. Educational Research and Reviews, 12(4), 212-219.

4.  Saefurohman, S.; Maryanti, R.; Azizah, N.N.; Al Husaeni, D.F.; Wulandary,
V.; and Irawan, A.R. (2021). Efforts to increasing numeracy literacy of
elementary school students through quiziz learning media. ASEAN Journal of
Science and Engineering Education, 3(1), 11-18.

5. Hashim, S.; Masek, A.; Mahthir, B.N.S.M.; Rashid, A.H.A.; and Nincarean,
D. (2021). Association of interest, attitude and learning habit in mathematics
learning towards enhancing students’ achievement. Indonesian Journal of
Science and Technology, 6(1), 113-122.

6. Husnah, A.U.; Hidayat, M.A.; and Jannah, M. (2021). The journey of a math:
As a mathematics learning innovation. Indonesian Journal of Multidiciplinary
Research, 1(1), 129-136.

7. Marasabessy, R. (2021). Study of mathematical reasoning ability for
mathematics learning in schools: A literature review. Indonesian Journal of
Teaching in Science, 1(2), 79-90.

8. Mitrayana, M.; and Nurlaelah, E. (2023). Computational thinking in
mathematics learning: Systematic literature review. Indonesian Journal of
Teaching in Science, 3(2), 133-142.

9. Feriyanti, N. (2022). Pengembangan e-modul matematika untuk siswa SD.
Jurnal Teknologi Pendidikan dan Pembelajaran, 6(1), 1-12.

10. Elvianasti, M.; Lufri, L.; Asrizal, A.; and Rikizaputra, R. (2021).
Implementasi pendekatan saintifik dalam pembelajaran IPA di Indonesia:
Suatu meta-analisis. Edukatif : Jurnal llmu Pendidikan, 4(1), 390-398.

11. Faozi, R.; Wardono, W.; and Haryani, S. (2020). Mathematical literacy ability
reviewed from self-efficacy in realistic mathematics education approach.
Journal of Primary Education, 9(4), 353-363.

12. Al Husaeni, D.F.; and Nandiyanto, A.B.D. (2022). Bibliometric using
VOSviewer with publish or perish (using google scholar data): From step-by-
step processing for users to the practical examples in the analysis of digital
learning articles in pre and post covid-19 pandemic. ASEAN Journal of
Science and Engineering, 2(1), 19-46.

13. Farokhah, L.; Herman, T.; Wahyudin, W.; and Abidin, Z. (2024). Global
research trends of mathematics literacy in elementary school: A bibliometric
analysis. Indonesian Journal of Educational Research and Technology, 4(3),
279-290.

Journal of Engineering Science and Technology Special Issue 6/2024



14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Exploring Fractions on Mathematics Literacy Through Realistic . . . . 119

Farokhah, L.; Herman, T.; Wahyudin, W.; Febriandi, R.; Abidin, Z.; Alman,
A.; and Zulfadhli, M. (2023). Research trends on self-regulated learning and
mathematics literacy: A bibliometric analysis. Journal of Engineering Science
and Technology, 18(3), 89-96.

Lortie-Forgues, H.; Tian, J.; and Siegler, R.S. (2015). Why is learning fraction
and decimal arithmetic so difficult?. Developmental Review, 38, 201-221.

Torbeyns, J.; Schneider, M.; Xin, Z.; and Siegler, R.S. (2015). Bridging the
gap: Fraction understanding is central to mathematics achievement in students
from three different continents. Learning and Instruction, 37, 5-13.

Asoy, E.; Boston, E.; Madagmit, M.; and Bacatan, J. (2022). Manipulatives
in learning fraction for improving first-year elementary students’
understanding. Indonesian Journal of Teaching in Science, 2(2), 175-182.

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.

Copur-Gencturk, Y. (2021). Teachers’ conceptual understanding of fraction
operations: Results from a national sample of elementary school
teachers. Educational Studies in Mathematics, 107(3), 525-545.

Afifah, S.; Mudzakir, A.; and Nandiyanto, A.B.D. (2022). How to calculate
paired sample t-test using SPSS software: From step-by-step processing for
users to the practical examples in the analysis of the effect of application anti-
fire bamboo teaching materials on student learning outcomes. Indonesian
Journal of Teaching in Science, 2(1), 81-92.

Fiandini, M.; Nandiyanto, A.B.D.; Al Husaeni, D.F.; Al Husaeni, D.N.; and
Mushiban, M. (2024). How to calculate statistics for significant difference test
using SPSS: Understanding students comprehension on the concept of steam
engines as power plant. Indonesian Journal of Science and Technology, 9(1),
45-108.

Dalal, M. (2014). Impact of multi-media tutorials in a computer science
laboratory course an empirical study. Electronic Journal of e-Learning, 12(4),
367-375.

Tarigan, W.P.L.; Sipahutar, H.; and Harahap, F. (2021). The effect of
interactive digital learning module on student’s learning activity and
autonomy. Bioedukasi: Jurnal Pendidikan Biologi, 14(2), 196-208.

Stacey, K. (2011). The PISA view of mathematical literacy in Indonesia.
IndoMS, 2(2), 95-126.

Raja, R.; and Nagasubramani, P.C. (2018). Impact of modern technology in
education. India Journal of Applied and Advanced Research, 3(1), 33-35.

Darpiyah; and Sulastri. (2023). The effectiveness of using an interactive e-
module to improve learning outcomes. Journal of Accounting and Business
Education, 8(2), 1-10.

Ajenikoko, G.A.; and Ogunwuyi, O.J. (2022). A mathematical model for
estimating the end-of-life of power transformers: From literature review to
development analysis. ASEAN Journal of Science and Engineering, 2(3),
285-294,

Akinoso, S.0. (2023). Motivation and ICT in secondary school mathematics
using unified theory of acceptance and use of technology model. Indonesian
Journal of Educational Research and Technology, 3(1), 79-90.

Journal of Engineering Science and Technology Special Issue 6/2024



120

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

L. Farokhah et al.

Radiamoda, A.A. (2024). Difficulties encountered by the students in learning
mathematics. Indonesian Journal of Educational Research and Technology,
4(1), 63-70.

Ogunjimi, M.O.; and Gbadeyanka, T.A. (2023). Effect of guided inquiry and
explicit-instructional ~strategies on lower basic students” academic
performance in mathematics. Indonesian Journal of Teaching in
Science, 3(1), 23-32.

Obafemi, K.E.; Saadu, U.T.; Adesokan, A.; Yahaya, O.; Sulaimon, J.T,;
Obafemi, T.O.; and Yakubu, F.M. (2023). Self-efficacy as a correlate of
pupils’ academic achievement in mathematics. Indonesian Journal of
Teaching in Science, 3(2), 113-120.

Mitrayana, M.; and Nurlaelah, E. (2023). Computational thinking in
mathematics learning: Systematic literature review. Indonesian Journal of
Teaching in Science, 3(2), 133-142.

Wijaya, H.; Maryanti, R.; Wulandary, V.; and Irawan, A.R. (2022). Numerical
minimum competence assessment for increasing students’ interest in
mathematics. ASEAN Journal of Science and Engineering Education, 2(3),
183-192.

Awofala, A.O.A. (2023). Examining sources of mathematics self-efficacy
beliefs of senior secondary school students. ASEAN Journal of Science and
Engineering Education, 3(3), 229-244.

Lagcao, Y.G.D.; Dechavez, JP.A.D.; Goleng, D.J.G.; Lagca, Y.G.D;
Tangkli, K.Y.M.; and Vicera, W.J.C. (2023). Math readiness and its effect on
the online academic performance of science, technology, engineering, and
mathematics students. ASEAN Journal for Science Education, 2(1), 33-38.
Awofala, A.O.A.; and Olaniyi, A.O. (2023). Assessing teachers’ formative

evaluation strategy as related to senior secondary school students’ achievement
in mathematics. ASEAN Journal for Science Education, 2(2), 77-86.

Awofala, A.O.A.; and Agbolade, F.O0.0. (2024). Effect of peer-tutoring
strategy on senior secondary school students’ achievement in mathematics.
ASEAN Journal for Science Education, 3(1), 1-12.

Padmore, E.A.; and Ali, C.A. (2024). Exploring effective differentiated
instruction in the teaching and learning of mathematics. ASEAN Journal for
Science Education, 3(1), 41-54.

Journal of Engineering Science and Technology Special Issue 6/2024



