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Abstract: This literature review departs from the problems in learning
mathematics in elementary schools related to teaching abstract material, such as
fractions, which affects the low achievement of student learning outcomes. This
literature review aims to theoretically analyze the impact of using teaching
modules based on the Realistic Mathematics Approach (PMR) in improving
student learning outcomes in primary schools. The method used in this review is
a Systematic Literature Review (SLR) covering 25 articles from five databases:
Google Scholar, DOA], Sinta, ResearchGate, and Scopus. The articles were
keyworded "teaching module", "realistic mathematics", "learning outcomes",
"primary school", "RME", and "teaching module", using the Boolean operator
"AND". The results showed that using PMR-based teaching modules positively
impacted student learning outcomes. The main findings of this literature review
are: 1) Better understanding of math concepts; 2) Increased active participation of
students; 3) Increased critical thinking and problem-solving skills; 4) Teaching
modules are considered practical and feasible; 5) Positive responses from teachers
and students. In conclusion, PMR-based teaching modules have proven effective
in improving the learning outcomes of elementary school students. This study
recommends the need for development and training for teachers in designing
PMR-based teaching modules to produce more relevant and efficient learning
experiences in elementary schools.

Abstrak: Kajian literatur ini berangkat dari permasalahan dalam pembelajaran
matematika di sekolah dasar, berkaitan dengan pengajaran materi yang bersifat
abstrak, seperti pecahan, yang mempengaruhi rendahnya capaian hasil belajar
siswa. Tujuan kajian literatur ini untuk menganalisis secara teori dampak
penggunaan modul ajar yang didasarkan pada Pendekatan Matematika Realistik
(PMR) dalam meningkatkan hasil belajar siswa di sekolah dasar. Metode yang
digunakan dalam kajian ini adalah Systematic Literature Review (SLR),
mencakup 25 artikel dari lima database, yaitu Google Scholar, DOA], Sinta,
ResearchGate, dan Scopus. Artikel-artikel tersebut dengan kata kunci "modul
ajar", "matematika realistik", "hasil belajar", "sekolah dasar", "RME", dan "teaching
module", menggunakan operator Boolean “AND”. Hasil kajian menunjukkan
penerapan modul ajar berbasis PMR berdampak positif dalam peningkatan hasil
belajar siswa. Temuan utama kajian literatur ini adalah: 1) Pemahaman konsep
matematika yang lebih baik; 2) Meningkatnya partisipasi aktif siswa; 3)
Peningkatan keterampilan berpikir kritis dan pemecahan masalah; 4) Modul ajar
dianggap praktis dan layak; 5) Tanggapan positif dari guru dan siswa.
kesimpulannya, modul ajar berbasis PMR terbukti efektif meningkatkan hasil
belajar siswa sekolah dasar. Penelitian ini merekomendasikan perlunya
pengembangan dan pelatihan bagi guru dalam merancang modul ajar berbasis
PMR guna menghasilkan pengalaman belajar yang lebih relevan dan efisien di
sekolah dasar.
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A. Introduction

Innovation in education has a crucial role in creating learning experiences that are
not only effective but also meaningful, creative, and relevant to students' needs (Rahmawati
& Nurachadija, 2023). It involves the application of new approaches, techniques, strategies
or technologies in educational activities that aim to improve the quality and effectiveness of
the teaching-learning process (Septikasari et al., 2025). Although this innovation has great
potential, many challenges must be faced in its application, especially in teaching
mathematics at the primary school level.

Mathematics is a discipline that has an important role in developing students' logical
thinking, analytical, and problem-solving skills (Almita et al., 2024). Many students consider
math difficult, mainly because of its abstract concepts (Amir & Andong, 2022). Many
students consider math difficult, mainly because of its abstract concepts (Atiaturrahmaniah
et al.,, 2021). The main factors causing this are teaching approaches that tend to be
monotonous, limited concrete learning media, and a curriculum that is not sufficiently
relevant to students' daily lives (Riyadi & Supriatna, 2025). This situation illustrates how
crucial the role of the teacher is in learning activities.

The role of the teacher is crucial. Teachers are responsible for creating a learning
atmosphere that conveys information and builds a deeper and more meaningful
understanding for students. A professional teacher can make the learning process more
interesting and compelling to help students achieve learning objectives optimally (Saputri
et al., 2024). Efforts to support the teacher's task include providing efficient and
systematically organized learning tools.

One of the teaching tools that can improve the quality of learning is teaching
modules. Teaching modules are learning tools compiled based on the applicable curriculum
and designed to help achieve predetermined competencies (Putri et al., 2024). Teaching
modules play a significant role in helping students learn the material in a structured and in-
depth manner, allowing them to master the concepts presented. Based on
Kemendikbudristek, teaching modules are a form of development of the Learning
Implementation Plan (RPP), which includes implementation guidelines, activity sheets for
students, and assessment tools to measure the achievement of learning objectives (Ismah et
al., 2024).

The success of the learning process is not solely determined by the quality of the
teaching module but also by the relevance of the material to the needs of students and
alignment with the learning objectives that have been designed. The learning process can
experience obstacles if the material taught is not aligned with the needs and characteristics
of students (Ilahiyah et al., 2019). Thus, preparing practical teaching modules can help
students understand the material more systematically, positively impacting their learning
outcomes. Student learning achievement at the primary school level is an important
benchmark in assessing the success of the education process. This achievement shows how
students understand the material and reflects their ability to use that knowledge in real-life
situations (Anissa & Lutfi, 2024). In order to improve students' academic achievement,
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especially in mathematics subjects that are often considered challenging, creative learning
methods are needed in their daily experiences. A method that can be applied is Realistic
Mathematics, which relates mathematical concepts to the context of everyday life to facilitate
student understanding.

The Realistic Mathematics Approach is a learning method that links mathematical
concepts with students' daily lives and concrete experiences to help students understand the
material more easily (Nurhandayani et al., 2021). This method aims to help students develop
and deepen their understanding of mathematical concepts through interactive problem-
solving activities relevant to everyday situations (Anggraeni et al., 2024). This method is
very suitable for use at the elementary school level because students at that age tend to
understand the material more easily through direct experience and require a connection
between lessons and everyday life (Utami, 2024).

Elementary school students generally have a limited attention span and are more
interested in learning that involves practical activities and examples directly related to their
lives (Pania et al., 2023). Therefore, a mathematical approach relevant to everyday life can
make it easier for students to understand and apply mathematical concepts (Suciyanti et al.,
2024). This approach can also encourage students' active participation in learning activities,
improving understanding and maximizing learning outcomes (Koesnadi & Astuti, 2024).

Although the PMR approach has various advantages, its implementation in the field
often encounters challenges. One of the problems is the less-than-optimal use of teaching
modules by learning objectives and student needs. Many teachers have not adopted
teaching modules that focus on contexts relevant to student's lives, and often, the teaching
modules used do not integrate the realistic mathematics approach (Selviyani et al., 2024).
This condition causes learning to be less meaningful, so students have difficulty connecting
mathematical material with their daily experiences.

This literature review aims to theoretically analyze the effect of implementing
teaching modules based on the Realistic Mathematics Approach (PMR) on improving
student learning outcomes at the primary school level. The review will identify key trends
and findings from research addressing the application of PMR in teaching modules and its
impact on student understanding and learning outcomes in primary schools between 2019
and 2024. With this aim, this study is expected to provide a more comprehensive
understanding of the successes and obstacles faced in the implementation of PMR-based
teaching modules in primary schools, as well as provide insights for the development of
teaching modules that are more suitable and efficient in improving the quality of
mathematics teaching at the primary school level.

B. Method

This literature review was prepared using the Systematic Literature Review (SLR)
approach, which aims to identify, evaluate, and analyze findings from various scientific
studies relevant to the topic discussed (Sukasno et al., 2023). The topic of writing this
literature review is the development and effectiveness of teaching modules based on a
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realistic mathematics approach to improve student learning achievement at the elementary
school level. The steps taken in the Systematic Literature Review (SLR) involve a series of
processes starting with (1) identification of articles, (2) review of the articles found, (3)
evaluation of the quality and relevance of the articles, and (4) interpretation of the overall
data that has been collected (Kirom & Ridho, 2024). In writing this literature review, the
authors systematically reviewed and identified literature and references from various
journals. In addition, the authors followed the sequence of steps set out in the applicable
guidelines. This process was thorough and structured to ensure that each article included in
the review contributed significantly to understanding the topic under study.

The information used in writing this literature review was obtained from various
scientific journals that can be accessed through various academic databases, such as Google
Scholar, DOA], Sinta, ResearchGate, Publish or Perish, and Scopus, which focus on the
development and implementation of teaching modules based on a realistic mathematics
approach (PMR) in improving student learning outcomes in elementary schools. The articles
selected are related to relevant topics, use quality methodology, and contribute to a deeper
understanding of the effectiveness of PMR in mathematics education. The source articles
that have been accessed aim to compile a comprehensive literature review that supports
efforts to develop teaching modules that are more effective and relevant to the context of
students' lives.

The search for articles in this literature review used keywords such as "teaching
module", "realistic mathematics", "learning outcomes", "primary school', "RME", and
"teaching module". The search process was limited to articles published between 2019 and
2024 to ensure relevant and up-to-date information. The articles found were then selected
based on their relevance and quality. The relevance of the articles was assessed based on the
extent to which they fit the topic of the study, which discussed the development and
effectiveness of teaching modules adopting a realistic mathematics approach to improve
student learning achievement at the primary school level. Articles that review the
application of the realistic mathematics approach (PMR) in teaching modules and its effect
on students' understanding and learning outcomes are recognized as relevant and essential
references to be included in this study (Sunedi, 2023). The stages of the article selection
process can be seen in Figure 1 below.
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Figure 1. Article Selection Process

The article selection stage also considered inclusion and exclusion criteria. The
inclusion criteria included several conditions for articles to be accepted in this literature
review. Articles selected had to focus on primary school education, use the RME approach
and include measurement of student learning outcomes. All articles included in this review
had to be published in Indonesian or English to make them easily accessible and
understandable to readers with different language backgrounds. Exclusion criteria were
used to exclude articles that did not meet the predetermined criteria, such as articles that
did not mention RME in the methodology or discussion, articles that did not use teaching
modules as part of the approach and did not focus on the effectiveness of teaching modules
based on a realistic mathematics approach in improving student learning outcomes. The
article selection process can be structured using specific inclusion and exclusion criteria to
ensure that only relevant and quality articles will be included in this literature review. The
screening criteria for the following article can be seen in Table 1 below.

Table 1. Article Selection Process

Criteria Inclusion Exclusion
Article Type A1.‘ticlgs. .published in peer-reviewed Art.icles .published in non-peer-
scientific journals. reviewed journals.
An article discusses teaching module Articles that do not focus on the
Article Topic application based on the realistic realistic mathematics approach or are
mathematics approach (RME) for irrelevant to learning in primary
elementary school students. schools.
Year of Articles published within the last 5 years Articles published more than 5 years
Publication  (2019-2024). ago.
Language Articles published in Indonesian or Articles written in languages other than
English. Indonesian and English.
. I .. ... Articles do not mention the realistic
Research Articles that use quantitative, qualitative, mathematics approach (RME) in their

literat i h method .
Methods of neratific Teview Teseafch MEhods methodology or do not use teaching
related to RME and learning outcomes. modules
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C. Result and Discussion
Result
1. Data Analysis

This literature review adopts the Systematic Literature Review (SLR) approach to
analyze and evaluate 25 accepted scientific articles that discuss developing and
implementing teaching modules based on the Realistic Mathematics Approach (PMR). The
analysis of the 25 articles found that PMR continues to significantly influence student
learning achievement, especially in improving understanding of mathematical concepts
that were previously considered complex and abstract by many students. The articles
revealed significant progress in the cognitive, affective and psychomotor aspects of
students taught using PMR-based modules. Various studies show that this approach makes
mathematics learning more contextual and relevant to students' daily lives. Thus, the
application of PMR in mathematics teaching allows students to connect the concepts
learned with the real situations they experience around them.

2. Critical Assessment

A critical appraisal of the selected articles revealed variations in methodological
quality but overall significant contributions to the development of mathematics learning at
the primary school level. Most studies used research and development (R&D) methods with
models such as ADDIE and 4-D, which enabled the development of valid and effective
teaching modules to be implemented in the classroom. Studies using quasi-experimental
designs and classroom action research (PTK) also show positive results, where the
application of PMR improves students' engagement, learning outcomes, and critical
thinking skills. One of the main findings in this critical appraisal is that although many
studies show the success of implementing PMR, challenges such as limited teacher creativity
in designing teaching modules and lack of appropriate resources for classroom
implementation remain significant obstacles. Therefore, to maximize the potential of PMR,
it is important to pay attention to teacher readiness and the availability of adequate learning
facilities.

3. Literature Review Results

The results of this literature review reveal that the application of PMR at the
elementary school level greatly influences mathematics learning achievement. Various
studies have shown that PMR deepens students' understanding of mathematical concepts
and encourages active participation in learning. Research by Claudia et al (2020) showed
that the use of the PMR approach in the learning process of multiplication was able to
provide a significant increase in student learning outcomes, especially in understanding
concepts more deeply. The same thing is also seen in research conducted by Malik et al
(2024), who noted the improvement in students' learning outcomes on building space after
implementing the PMR approach. Most of the articles reviewed also show that the use of
PMR makes it easier for students to relate mathematical concepts to real situations in their
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lives, increasing interest in learning and accelerating understanding of the material. This
proves that this context-based approach not only helps students master mathematical
material but also makes learning more meaningful.

The improvement occurred not only in learning outcomes but also in students'
critical thinking skills, which showed rapid development. Isnaini & Aini (2024) found that
applying PMR can awaken students' critical thinking ability, which is an important element
in developing higher mathematical skills. The same thing was found in a study by Suciyanti
et al (2024), who mentioned that traditional games used in PMR-based learning improved
students' understanding of basic math concepts, such as division.

4. Data Analysis Matrix Used for Literature Review

The data analysis matrix used in this literature review shows that most of the articles
received used R&D methods, specifically the ADDIE and 4-D models, to develop PMR-
based teaching modules. Research using quasi-experiments and classroom action research
(PTK) also significantly improved student learning outcomes. Quantitative data in these
articles showed an increase in students' learning outcome scores in geometry, fractions, and
space-building materials. The matrix also reveals that the local cultural context in PMR-
based learning is often used as a background for teaching materials, which makes learning
more relevant for students in Indonesia.

The following author presents a data analysis matrix diagram based on the
methodology used (R&D, Quasi-experiment, PTK, Qualitative, Experiment).

Case Study and Comparative

Research and Development {R&D}

Experiment

Action Research (AR)

Quantitative

Qualitative

Figure 2. Distribution of 25 articles by Method Type
Discussion

Studies have significantly increased in the last five years, addressing the
development of teaching modules based on the Realistic Mathematics Approach (PMR) at
the basic education level (Barumbun et al., 2024). This indicates an increased interest in
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mathematics learning that is linked to real situations in students' lives (Revina & Leung,
2021). In addition to growing in terms of quantity, the quality of research is also getting
better. Research that initially only focused on feasibility testing has now begun to evaluate
the effectiveness of learning, the achievement of students' cognitive aspects, and their active
participation (Hafizah et al., 2024; Elwijaya et al., 2021). One approach that can be applied
in this situation is to design PMR-based learning modules that emphasize the local context
so that teaching materials become more aligned with students' reality and easier for them to
understand. For example, Matondang (2020) showed that using local cultural contexts in
PMR teaching materials can deepen students' understanding and increase their
engagement.

This solution is based on Piaget and Vygotsky's Constructivism Theory, which
explains that the best learning process occurs when students connect new concepts with
their previous experiences. In the context of PMR, students do not just learn math concepts
in isolation. Instead, they are encouraged to develop understanding by applying that
knowledge to problems relevant to everyday life. This approach helps students make
meaning of abstract mathematical concepts, such as fractions and geometry, which are often
the main problems faced in learning mathematics at the elementary level (Suciyanti et al.,
2024).

In addition, according to Anggraeni et al (2024) and Suciyanti et al (2024), using
traditional games, such as congklak, in PMR-based learning can also help students
understand basic mathematics concepts better. This approach aligns with Problem-Based
Learning (PBL) theory, which emphasizes the importance of using real situations as a tool
in the learning process. Thus, PMR-based teaching modules can provide a more meaningful
learning experience while helping students develop numeracy and literacy skills.

Although PMR has proven effective, the main challenge in its implementation is the
lack of teacher creativity in developing teaching modules based on this approach. Several
studies reveal that teachers' creativity in designing appropriate context-based teaching
materials remains a significant obstacle (Sampoerno & Meiliasari, 2019). To overcome this
problem, one solution that can be applied is to strengthen teacher training to assist them in
designing more innovative and relevant PMR-based teaching modules. This statement
aligns with Teacher readiness theory, which emphasizes that the effectiveness of
implementing learning innovations is primarily determined by the extent to which teachers
are ready and understand the approaches used (Elwijaya et al., 2021). Practical training,
followed by continuous mentoring, will ensure that teachers can implement PMR well and
create teaching materials appropriate to the local cultural context.

Furthermore, the Merdeka Curriculum, which emphasizes more flexible and project-
based learning, offers excellent opportunities to integrate PMR in mathematics learning in
primary schools (Datu et al.,, 2024). In this case, PMR aligns with the orientation of the
Merdeka Curriculum, which supports context-based learning. Thus, implementing PMR in
the classroom is an effective solution to creating learning that is more meaningful and
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relevant to students' lives. PMR improves learning outcomes and provides students a more
adaptive and enjoyable learning experience.

However, in addition to challenges related to teacher creativity, limited resources
and inappropriate context selection are obstacles to implementing PMR. Therefore, another
solution can be offered to strengthen teacher collaboration through learning communities.
Teachers can exchange ideas and experiences in developing PMR-based teaching modules
through this collaboration. The Professional Collaboration Theory supports this solution,
which states that collaboration between teachers can improve the quality of teaching and
help them overcome challenges that arise in implementing educational innovations (Sunedi,
2023).

This study provides a complete picture of the successes and challenges in
implementing PMR. This approach has shown effectiveness in improving student learning
achievement, but challenges related to teacher creativity, resources and choosing the correct
context need further attention. Therefore, there is a need to expand the research to a broader
area to test the effectiveness of PMR in different contexts, as well as to look at its
implementation in the growing online or digital learning, given the rapid advancement of
technology and the demand for a more flexible learning system (Hafizah et al., 2024; Chuseri
et al., 2021).

D. Conclusion

Based on a review of 25 scientific articles published between 2019 and 2024, the
Realistic Mathematics Approach (PMR) can be considered a suitable and efficient strategy
for learning mathematics at the primary school level. PMR can overcome problems in
traditional mathematics learning by linking mathematical material with real-life contexts
close to students' experiences. This method strengthens students' understanding of
mathematical concepts and increases their active involvement during learning activities.
Therefore, PMR should be considered an appropriate strategy for designing adaptive,
contextual, and meaningful mathematics learning in primary schools.

This study's results significantly impact mathematics learning practices, especially
for educators and curriculum designers. The PMR approach aligns with the principles of the
Merdeka Curriculum, which prioritizes adaptive learning and focuses on student needs.
Thus, the application of PMR allows teachers to design more contextually appropriate
teaching materials closely related to students' daily lives while supporting the achievement
of curriculum objectives that emphasize learning experiences. The implementation of PMR
has been proven to improve students' academic achievement and strengthen critical
thinking and numerical skills that are essential for their future competencies. For effective
implementation of PMR, professional training for teachers and cooperation among
educators in developing teaching materials are needed.

In future research, a more in-depth analysis of the long-term implementation of PMR
should be conducted to assess its impact on improving student competence sustainably.
Further research also needs to be conducted to explore the development of PMR-based
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teaching modules in digital format, given the rapid development of technology and the
demand to provide learning that is more flexible and widely accessible. In addition, the
expansion of cultural context in the development of teaching modules is also significant so
that the modules made are more sensitive to the diversity of student backgrounds in
Indonesia to increase inclusiveness and relevance in mathematics learning.
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