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Abstrak
Proses pembelajaran hakikatnya merupakan interaksi komunikatif antara pendidik dan peserta didik, di mana media pembelajaran berperan sebagai sarana penting dalam menjembatani penyampaian materi yang kompleks. Seiring dengan perkembangan teknologi informasi, kebutuhan akan media pembelajaran yang inovatif dan adaptif menjadi semakin mendesak, khususnya dalam konteks pembelajaran matematika. e-comic interaktif berbasis pendekatan Pendidikan Matematika Realistik Indonesia (PMRI) merupakan salah satu alternatif media yang potensial, karena mampu menyajikan materi secara kontekstual, visual, dan menarik bagi peserta didik generasi digital. Rendahnya skor literasi matematika siswa Indonesia berdasarkan hasil Programme for International Student Assessment (PISA) tahun 2022 menunjukkan lemahnya pemahaman konsep matematika dasar dan rendahnya motivasi belajar siswa. Meski demikian, pemanfaatan e-comic interaktif berbasis PMRI dalam pembelajaran masih sangat terbatas, dan belum banyak kajian yang secara simultan mengevaluasi pengaruhnya terhadap motivasi belajar dan pemahaman konsep siswa. Penelitian ini menggunakan metode Systematic Literature Review (SLR) dengan menganalisis 19 artikel dari berbagai basis data ilmiah, guna mengidentifikasi efektivitas e-comic interaktif berbasis PMRI dalam meningkatkan kualitas pembelajaran matematika. Hasil kajian ini diharapkan dapat memberikan kontribusi terhadap pengembangan media pembelajaran berbasis teknologi yang lebih relevan, serta menjadi acuan bagi pendidik dan pengembang media dalam merancang strategi pembelajaran yang lebih interaktif, kontekstual, dan bermakna.

Kata Kunci: Systematic Literature Review, E-Comic Interaktif, Pendekatan PMRI, Motivasi Belajar, Pemahaman Konsep

Abstract
The learning process is essentially a communicative interaction between educators and students, where learning media plays an important role in bridging the delivery of complex material. Along with the development of information technology, the need for innovative and adaptive learning media is becoming increasingly urgent, especially in the context of mathematics learning. Interactive e-comic based on the Indonesian Realistic Mathematics Education (PMRI) approach is one of the potential media alternatives, because it is able to present material contextually, visually, and interestingly for digital generation students. The low mathematical literacy score of Indonesian students based on the results of the Program for International Student Assessment (PISA) in 2022 indicates a weak understanding of basic mathematical concepts and low student learning motivation. However, the utilization of PMRI based interactive e-comic in learning is still very limited, and there are not many studies that simultaneously evaluate its effect on students' learning motivation and concept understanding. This study uses the Systematic Literature Review (SLR) method by analyzing 19 articles from various scientific databases, to identify the effectiveness of PMRI-based interactive e-comics in improving the quality of mathematics learning. The results of this study are expected to contribute to the development of more relevant technology-based learning media, as well as a reference for educators and media developers in designing learning strategies that are more interactive, contextual, and meaningful.
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INTRODUCTION 
The learning process is actually a form of communication between educators and students. In this process, the presence of learning media has a very important role. Media can help overcome the vagueness of the material presented by acting as an intermediary. Complex material can be simplified through media assistance, making it easier for students to understand. The media is also able to represent the teacher's limitations in conveying concepts through words, even being able to explain things that are abstract to be more concrete. 
Learning media not only serves as a teaching aid, but also plays a role in increasing students' learning motivation and concept understanding. Interesting and appropriate media can create a pleasant learning atmosphere, reduce misunderstandings, and minimize boredom in learning activities. Thus, appropriately selected learning media can increase students' active participation and have a positive impact on their learning outcomes. The use of media in education is also one of the strategic efforts to improve the quality of learning and education as a whole. 
The rapid development of technology has brought significant changes in the world of education. In today's digital era, students are accustomed to interacting with technological devices and visual content in their daily lives. This requires educators to adjust learning methods and media to make them more relevant and interesting for students. One form of visual media that suits the character of the digital generation is e-comic media. 
As we know, comics are a form of visual communication that tells a story through a sequence of images. The form can be in the form of comic strips, comic books, or digital comics whose contents contain elements of entertainment, education, or even promotion. In the context of education, comics have great potential to be utilized as learning media by adding educational elements in them. The use of educational comics allows the delivery of subject matter to be more interesting, contextual, and easily understood by students. 
Comic media has also been transformed into a more modern form, namely ecomic or electronic comics. E-comics utilize digital devices such as laptops, tablets, or smartphones as media, making it easier for students to access anytime and anywhere. According to Soejoeno Trimo cited by Widyawati & Prodjosantoso, (2015) states that comics have a special appeal that can influence the attention of people from various circles, both in terms of age, education, and social and economic background. Generally, comics are presented with elements of humor, entertaining stories, and distinctive images, making them easily accepted by all groups. In line with the opinion of Nana Sudjana & Ahmad Rivai (2010) argues that comics are a form of cartoon that is arranged in sequence and contains narration to strengthen the message conveyed, making it easier for readers to understand the contents of the story. 
Comics consist of a series of interconnected images and text. The image functions as a visual symbol, while the text is a verbal symbol. The combination of the two allows learning messages to be delivered in a more interesting and aesthetically pleasing way. 
Based on the results of the Program for International Student Assessment (PISA) in 2022 released by the OECD, the mathematical literacy score of Indonesian students has decreased from 379 in 2018 to 366 in 2022. In addition, only about 18.35% of Indonesian students were able to reach the minimum competency level (level 2) in mathematical literacy. This figure is far below the OECD country average of 68.91%. This data shows that most students in Indonesia still have difficulties in understanding basic mathematical concepts that are important in everyday life and in the learning process at school. 
The low understanding of this concept is one of the factors that cause students' lack of motivation to learn. When students find it difficult to understand the material, they tend to lose interest, feel bored quickly, and are reluctant to be actively involved in learning activities. 
According to Hamzah B. Uno quoted by Nugraheni (2017) states that learning motivation is an internal and external encouragement on students who are learning to have behavior, generally with several indicators or elements that support. These indicators include: the desire and desire to succeed, encouragement and needs in learning, and a conducive learning environment. 
According to Chotimah (2014), concept understanding is the ability to capture understandings such as being able to express the material presented into a form that is better understood, being able to provide interpretation, and being able to apply it. 
One of the mathematics learning models that can help students learn mathematics from the real world is the Indonesian Realistic Mathematics Education learning model or known as PMRI. PMRI learning model is the development of Realistic Mathematics Education (RME) learning model with Indonesian context. This RME learning model has been widely applied in developed countries, proven to be able to increase students' learning motivation and concept understanding in learning mathematics. PMRI is a bridge for students to learn mathematics from students' daily lives (Muhammad et.al, 2020). 
Despite the rapid development of digital-based media, the use of interactive ecomic based on PMRI (Indonesian Realistic Mathematics Education) in learning is still minimal. Most of the previous studies focused on using other learning media without integrating interactivity and PMRI context. In addition, not many studies have systematically evaluated the impact of this media on students' learning motivation and understanding of mathematics concepts. 
Although a lot of research has been done in the development of mathematics learning media, there is no systematic study that specifically maps the different types of media that are effective in increasing students' learning motivation and concept understanding simultaneously. Most studies only focus on cognitive or affective aspects separately, and do not link the two in the context of using learning media. In addition, the variety of media used, ranging from concrete manipulatives, interactive visual media, to digital applications, has not been comprehensively studied based on their effectiveness and relevance to 21st century mathematics learning objectives. 
This condition indicates a research gap that needs to be bridged through a systematic review of the existing literature. This study is important considering the need for learning approaches that are able to increase students' engagement and critical thinking skills is increasingly urgent, especially in the digital era that demands more interactive and meaningful learning.This study was conducted using the SLR (Systematic Literature Review) method to comprehensively examine the use of PMRI-based interactive e-comics. By analyzing 19 articles from databases such as Google Scholar and Research Rabbit, this study aims to identify the effect of the media in increasing students' learning motivation and concept understanding, while offering creative solutions to the challenges of learning mathematics in the digital era. 
The urgency of this research lies in the importance of learning media innovation that is adaptive to the development of information technology. The development of PMRI-based interactive e-comic is expected to be an effective alternative to improve the quality of mathematics learning, especially in increasing students' motivation and concept understanding. In addition, the results of this study are expected to be a reference for teachers and learning media developers in integrating technology in mathematics education.

METHOD 
The method used in this research is the SLR (Systematic Literature Review) method. So that researchers identify, evaluate, and synthesize relevant research in a particular field of knowledge (Kustiyarto & Marhaeni, 2025). In the context of interactive e-comic based on PMRI (Indonesian Realistic Mathematics Education): a creative solution to increase students' learning motivation and concept understanding, the SLR method is an effective approach to develop a strong conceptual framework. By systematically identifying and reviewing previously published literature on e-comic development, learning motivation and students' understanding of mathematics concepts. 
The research used 19 sources of related articles using relevant scientific databases such as Google Scholar and Research Rabbit according to the research topic, after which the literature found will be selected based on the relevance of the research topic, as well as the year of publication. The results of this SLR (Systematic Literature Review) will provide a comprehensive overview of the latest developments in the development of PMRI (Indonesian Realistic Mathematics Education) based e-comics, their effectiveness in improving understanding of mathematical concepts, and their impact on student learning motivation. The implications of the findings can be used as a basis for designing and developing e-comics to be more effective in improving students' concept understanding ability and learning motivation.

RESULTS AND DISCUSSION 
The results of the literature review conducted from 19 articles are divided into 6 sections, namely 3 articles discussing research on e-comic, 3 articles discussing research on e-comic to increase student learning motivation, 3 articles discussing research on e-comic to increase student concept understanding, 3 articles discussing research on the PMRI approach to increase student learning motivation, 3 articles discussing research on the PMRI approach to increase student concept understanding, and 4 articles discussing research on e-comic to increase student learning motivation and concept understanding, while these results are . 
1. Research on e-comic
Some research articles on e-comics are presented in Table 1.

Table 1. E-comic Research
	Journal
	Author
	Research Results

	Journal of Mathematics Education and Science, 2(1), 11-19.
	Siregar, N., et al. (2019)
	The results showed that the math e-comic met the feasible criteria and could be developed as a learning media.

	Teorema: Teori dan Riset Matematika, 7(1), 225-234.
	Sakinah, N., & Hendriana, B. (2022)
	The results showed that the learning media e-comic math material is said to be valid and effective to use in learning.

	Kwangsan: Jurnal Teknologi Pendidikan, 6(1), 43-59.
	Aeni, W. A., & Yusupa, A. (2018)
	The development of e-comic is an innovative learning media that is effective, efficient and fun, so that it can increase students' attention in understanding the subject.


Based on the results of identification and review of the articles that have been collected, it is found that e-comic is a feasible and effective learning media to be used in learning. Through the use of e-comic as an interesting and fun media, it makes students more actively involved in the learning process and also helps students understand math concepts.
2. Research on E-comic to increase student motivation to learn
Some research articles on e-comics to increase students' learning motivation are presented in Table 2. 
Table 2. E-comic research to increase student learning motivation
	Journal
	Author
	Research Results

	Al-Fikru: Jurnal Pendidikan Dan Sains, 3(1), 114-130.
	Nafala, N. M. (2022)
	Comic media helps encourage students and motivate them to learn.

	Didaktis: Jurnal Pendidikan Dan Ilmu Pengetahuan, 22(1), 41-56.
	Afriana, S., & Prastowo, A. (2022)
	The results showed that e-comic used as a supporting media in delivering learning materials can increase interest and motivation to learn, the use of e- comic has a positive impact on student motivation and enthusiasm for learning.

	Jurnal Esabi (Jurnal Edukasi dan Sains Biologi), 5(1), 1-7.
	Astuti, S. W., et al. (2023)
	The results showed that e-comic media can be declared good for learning outcomes and student motivation.


Based on the results of the identification and review of the articles that have been collected, it is found that e-comic is proven to be effective in increasing student learning motivation. This media can encourage students to be more enthusiastic and involved in the learning process because the presentation is more interesting and fun. The use of e-comic has a positive impact on students' overall motivation and learning outcomes.

3. Research E-comic to Improve Students' Concept Understanding
Some research articles on e-comics to improve students' concept understanding are presented in Table 3. 
Table 3. E-comic Research to Improve Concept Understanding
	Journal
	Author
	Research Results

	Jurnal Axioma: Jurnal Matematika dan Pembelajaran, 7(1), 24-34.
	Afifah, A., & Dewi, P. A. (2022)
	The results showed that e-comic media can help students' understanding based on 3 levels, namely translation, intrapolation and extrapolation.

	(Doctoral dissertation, Universitas Islam Negeri Sultan Syarif Kasim Riau).
	Harwil, A. (2024)
	The results showed that e-comic was declared very valid, practical and effective to facilitate students' mathematical concept understanding ability.

	In Prosiding Seminar Nasional PGSD UST (Vol. 5, No. 1, pp. 102-108).
	Andani, S., & Febriana, M. (2024)
	The results showed that the use of e-comic media was effective enough to improve students' concept understanding.


Based on the results of the identification and review of the articles that have been collected, it is found that e-comic is effective in improving students' concept understanding. e-comic is able to facilitate students' understanding of various cognitive levels such as translation, interpolation, and extrapolation.

4. Research on PMRI Approach to Increase Student Learning Motivation 
Some research articles on the PMRI approach to increase students' learning motivation are presented in Table 4. 
Table 4. PMRI Method to Increase Students' Learning Motivation
	Journal
	Author
	Research Results

	Jurnal Pengabdian Masyarakat Indonesia Sejahtera, 3(4), 68-73. 
	Richardo, R., et al. (2024)
	The results showed that students became motivated and happy to learn mathematics as seen from the enthusiasm and activeness of students in learning mathematics.

	(Doctoral dissertation, UIN Sunan Kalijaga Yogyakarta).
	Wantiningsih, N. I. M. (2010).
	The results showed that the use of PMRI approach in learning mathematics can increase students' motivation and achievement in learning mathematics.

	JEMS: Jurnal Edukasi Matematika dan Sains, 11(1), 82-95.
	Ningrum, K. K., et al. (2023) 
	The results showed that the PMRI approach had a positive effect on students' learning motivation.


Based on the results of the identification and review of the articles that have been collected, it is found that the application of the PMRI Indonesian realistic mathematics education approach is proven to have a positive impact on student learning motivation.

5. Research on PMRI Method to Improve Students' Concept Understanding 
Some research articles on PMRI methods to improve students' concept understanding are presented in Table 5. 
Table 5. PMRI Method in Improving Students' Concept Understanding
	Journal
	Author
	Research Results

	Jurnal Gantang, 2(1), 41-50.
	Sari, P. (2017).
	The results showed that students' understanding of mathematics concepts through the PMRI approach was categorized as good.

	PYTHAGORAS : Jurnal Matematika dan Pendidikan Matematika, 8(1), 101-108.
	Nugraheni, E. A., & Sugiman, S. (2013).
	The results showed that the PMRI approach had an effect on activity and understanding of mathematical concepts, and the PMRI approach was better than direct instruction in terms of students' activity and understanding of mathematical concepts.

	Jurnal Lingkar Mutu Pendidikan, 20(1), 43-52.
	Agusta, E. S. (2023).
	The results showed that PMRI approach can improve students' mathematical concept understanding ability.


Based on the results of the identification and review of the articles that have been collected, it is found that the application of the PMRI Indonesian realistic mathematics education approach is effective in improving concept understanding in depth through contextual activities that are in accordance with students' real experiences. PMRI can be used as a relevant learning strategy to improve students' concept understanding.

6. Research on E-comic to Improve Students' Learning Motivation and Concept Understanding 
Some research articles on e-comics to improve students' learning motivation and concept understanding are presented in Table 6. 
Table 6. E-Comic to Increase Learning Motivation and Students' Concept Understanding
	Journal
	Author
	Research Results

	Jurnal Pengembangan Pembelajaran Matematika, 2(2), 89-97.
	Saputra, A., & Azka, R. (2020)
	The results of this study prove that comics can be an alternative learning media that supports the improvement of concept understanding and motivates students in the learning process

	Jurnal Pendidikan Dan Pembelajaran IPA Indonesia, 3(1).
	Pramadi, I. P. W. Y., & Suastra, I. W. (2013).
	The results showed that the use of comics had an effect on learning motivation and concept understanding.

	Plusminus: Jurnal Pendidikan Matematika, 3(2), 221-234.
	Nurwahid, M., & Ashar, S. (2023).
	The results showed that the use of learning media can help understanding and increase students' learning motivation.

	Didaktik: Jurnal Ilmiah PGSD STKIP Subang, 9(04), 1129-1137.
	Jatmiko, B., & Nugroho, A. (2023).
	The results showed that the learning media developed proved to be valid, practical, and effective so that it is very feasible to use as a learning media to increase learning motivation and concept understanding.


Based on the results of the identification and review of the articles that have been collected, it is found that e-comic is proven to be effective in improving concept understanding and student learning motivation. e-comic can be used as an innovative solution in supporting learning success.

CONCLUSION 
Based on the results and discussion, it can be concluded that: 
1). The use of PMRIbased e-comic learning media has great potential in increasing students' learning motivation and understanding of mathematics concepts. With an attractive visual presentation, contextual storyline, and realistic learning approach, e-comic is able to create a more enjoyable and meaningful learning experience for students, 
2). In addition, the application of the PMRI approach in e-comic media is also able to encourage students to think critically and understand concepts through real situations that are close to their daily lives. So that there is a positive influence of the use of PMRI-based e-comic media in improving the quality of learning, especially in terms of learning motivation and understanding of students' mathematical concepts. 



REFERENCES
Afifah, A., & Dewi, P. A. (2022). Pengembangan media e-komik untuk meningkatkan pemahaman konsep matematika siswa. Jurnal Axioma: Jurnal Matematika dan Pembelajaran, 7(1), 24-34.
Afriana, S., & Prastowo, A. (2022). Penggunaan media pembelajaran e-comic dalam menumbuhkan motivasi dan antusiasme belajar peserta didik sekolah dasar. Didaktis: Jurnal Pendidikan Dan Ilmu Pengetahuan, 22(1), 41-56.
Agusta, E. S. (2023). Peningkatan kemampuan pemahaman konsep bangun ruang sisi datar melalui PMRI dengan aplikasi learning management system (LMS). Jurnal Lingkar Mutu Pendidikan, 20(1), 43-52.
Andani, S., & Febriana, M. (2024, October). Pengaruh media e-komika untuk meningkatkan kemampuan pemahaman konsep siswa kelas IV di SD N 1 Mipiran pada materi bangun datar. In Prosiding Seminar Nasional PGSD UST (Vol. 5, No. 1, pp. 102-108).
Astuti, S. W., Luzyawati, L., & Yuliana, E. (2023). Pengaruh media e-comic sistem imunitas manusia terhadap hasil belajar dan motivasi siswa. Jurnal Esabi (Jurnal Edukasi dan Sains Biologi), 5(1), 1-7.
Chotimah. (2014). Meningkatkan Kemampuan Pemahaman Matematik Siswa SMP Melalui Model Pembelajaran Generatif. Prosiding Seminar Nasional Pendidikan Matematika, 217–223.
Harwil, A. (2024). Pengembangan e-comic pada materi perbandingan untuk memfasilitasi kemampuan pemahaman konsep matematis siswa SMP (Doctoral dissertation, UNIVERSITAS ISLAM NEGERI SULTAN SYARIF KASIM RIAU).
Jatmiko, B., & Nugroho, A. (2023). Pengembangan Media Pembelajaran Berbasis Android untuk Meningkatkan Motivasi Belajar dan Pemahaman Konsep IPA Siswa Kelas VI Sekolah. Didaktik: Jurnal Ilmiah PGSD STKIP Subang, 9(04), 1129-1137.
Kustiyarto, R. A., & Marhaeni, N. H. (2025). Systematic Literature Review: Pengembangan Game Edukasi Berbasis Construct 2 untuk Meningkatkan Pemahaman Konsep Matematika dan Literasi Digital. ARSEN: Jurnal Penelitian Pendidikan, 2(2), 75-84.
Nafala, N. M. (2022). Implementasi media komik dalam pembelajaran untuk meningkatkan motivasi belajar siswa. Al-Fikru: Jurnal Pendidikan Dan Sains, 3(1), 114-130.
Ningrum, K. K., Kesumawati, N., & Hera, T. (2023). Pengaruh Pendekatan Pendidikan Matematika Realistik Indonesia (PMRI) Terhadap Kemampuan Berpikir Kritis Matematis Berdasarkan Motivasi Belajar Siswa SD Negeri 89 Palembang. JEMS: Jurnal Edukasi Matematika dan Sains, 11(1), 82-95.
Nugraheni, E. A., & Sugiman, S. (2013). Pengaruh Pendekatan PMRI terhadap Aktivitas dan Pemahaman Konsep Matematika Siswa SMP. PYTHAGORAS : Jurnal Matematika dan Pendidikan Matematika, 8(1), 101-108.
Nursiwi Nugraheni. (2017). Penerapan Media Komik Pada Pembelajaran Matematika Di Sekolah Dasar. Jurnal Refleksi Edukatika 7 (02).  
Nurwahid, M., & Ashar, S. (2023). Media Pembelajaran Panganmewah dan Jargon untuk Meningkatkan Pemahaman Konsep dan Motivasi Belajar Siswa pada Materi Perbandingan Trigonometri. Plusminus: Jurnal Pendidikan Matematika, 3(2), 221-234.
OECD. (2019). PISA 2018 results (Volume I): What students know and can do [Report]. OECD Publishing. https://www.oecd.org/publications/pisa-2018-results-volume-i-5f07c754-en.htm
OECD. (2023). PISA 2022 results (Volume I): The state of learning outcomes in education [Report]. OECD Publishing. https://www.oecd.org/publications/pisa-2022-results-volume-i-7fefb5c0-en.htm 
Pramadi, I. P. W. Y., & Suastra, I. W. (2013). Pengaruh penggunaan komik berorientasi kearifan lokal bali terhadap motivasi belajar dan pemahaman konsep fisika. Jurnal Pendidikan Dan Pembelajaran IPA Indonesia, 3(1).
Richardo, R., Abdullah, A. A., Mubarok, M. N., Sholihah, D. A., Ardiyaningrum, M., Nawangsasi, E., ... & Sulastri, S. (2024). Peningkatan motivasi belajar matematika siswa melalui Pembelajaran Matematika Realistik Indonesia. Jurnal Pengabdian Masyarakat Indonesia Sejahtera, 3(4), 68-73. 
Saputra, A., & Azka, R. (2020). Pengembangan komik matematika untuk memfasilitasi kemampuan pemahaman konsep dan motivasi belajar siswa SMP. Jurnal Pengembangan Pembelajaran Matematika, 2(2), 89-97.
Sari, P. (2017). Pemahaman konsep matematika siswa pada materi besar sudut melalui pendekatan PMRI. Jurnal Gantang, 2(1), 41-50.
Sudjana, N. & Rivai, A. (2010). Dasar-Dasar Proses Belajar Mengajar. Bandung: Sinar Baru Algesindo.
Suryani, L. (2020). Pengaruh Teknologi Informasi terhadap Pendidikan di Era Digital. Jurnal Pendidikan.
Ulandari, L., Amry, Z., & Saragih, S. (2019). Development of Learning Materials Based on Realistic Mathematics Education Approach to Improve Students' Mathematical Problem Solving Ability and Self-Efficacy. International Electronic Journal of Mathematics Education, 14(2), 375-383.
Wantiningsih, N. I. M. (2010). Upaya meningkatkan motivasi dan prestasi belajar matematika dengan menggunakan Pendekatan Pendidikan Matematika Realistik Indonesia (PMRI) siswa kelas VI SD Negeri Terbansari II Yogyakarta tahun ajaran 2009/2010 (Doctoral dissertation, UIN SUNAN KALIJAGA YOGYAKARTA).
Widyawati, A., & Prodjosantoso, A. K. (2015). Pengembangan Media Komik IPA Untuk Meningkatkan Motivasi Belajar dan Karakter Peserta Didik SMP. Jurnal Inovasi Pendidikan IPA, 1(1), 24-35. 
Ananda & Marhaeni(Title of paper shortly)

image1.jpeg
®

Check for
updates




image2.png




image3.png




