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Abstract

This study aims to examine the use of STEM-based learning media in various
educational perspectives. This literature review analyzes several previous studies that
have addressed the effectiveness and implementation of the use of STEM-based
learning media on 21st century learning outcomes and skills. This article is a literature
review using content analysis techniques using the Systematics Literature Review with
Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA)
approach. The journal criteria used in this study are related to learning media and
STEM. The PRISMA approach is carried out through several stages, ranging from
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identification, screening, and publication selection. The results of the study show that
the application of STEM-based learning media is very important in improving
scientific literacy, mathematical literacy, improving learning outcomes, and can
facilitate early childhood scientific skills. The results of this research are expected to
provide in-depth insights for educators, curriculum developers, or researchers in
designing or implementing innovative STEM -based |earning media and improving the
abilities of 21st century students.

Keywords. Learning media, STEM
Abstrak

Penelitian ini bertujuan untuk mengkaji pemanfaatan media pembelgaran berbasis
STEM dalam berbagal perspektif pendidikan. Tinjauan pustaka ini menganalisis
beberapa pendlitian terdahulu yang telah membahas efektivitas dan implementasi
pemanfaatan media pembelgjaran berbasis STEM terhadap capaian dan keterampilan
belgjar abad ke-21. Artikel ini merupakan tinjauan pustaka dengan teknik analisisisi
menggunakan pendekatan Systematics Literature Review with Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA). Kriteria jurna yang
digunakan dalam penelitian ini berkaitan dengan media pembelgjaran dan STEM.
Pendekatan PRISMA dilakukan melalui beberapa tahapan, mulai dari identifikasi,
penyaringan, hinggaseleksi publikasi. Hasil penelitian menunjukkan bahwa penerapan
media pembel gjaran berbasis STEM sangat penting dalam meningkatkan literasi sains,
literasi matematika, meningkatkan capaian pembelgaran, dan dapat memfasilitas
keterampilan sains anak usia dini. Hasil penelitian ini diharapkan dapat memberikan
wawasan yang mendalam bagi para pendidik, pengembang kurikulum, atau peneliti
dalam merancang atau mengimplementasikan media pembelgaran inovatif berbasis
STEM dan meningkatkan kemampuan pesertadidik abad ke-21.

Kata Kunci: Media pembelgjaran, STEM

INTRODUCTION

The rapid development of science and technology isaresult of the development of modern
times. Where technological developments have given rise to innovations from various fields of
technol ogy whose creation aimsto provide convenience in human activities (Hulwani et a., 2021).
Technology that aims to facilitate human work that is urgently needed, for example in the world
of Education. In today's rapid technological development, educators are required to be more
innovative in utilizing technological developments in the learning process (Rahmawati & Junaidi,
2022).

In the modern era, the development of technology and information that develops is very
rapid and itsinfluenceisinevitable, especially in the world of education, both in terms of negative
and positive influences. So that the world of education is required to always follow technological
developments as an effort to improve the quality of education such as utilizing the development of
information technology, especially in improving the facilities and infrastructure of the teaching
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and learning process. One example of the use of technology in learning is to use technology
resources as amedium in the learning and teaching process (Akhmadan, 2017).

Learning media is a very important thing in the learning and teaching process. Learning
media itself can help educators in delivering material, packaging material into content that is
interesting for students, making the material more concrete, so that the material presented can be
more interesting to students and easy to understand. An educator must have the ability to design
and implement various learning strategies that are considered to be in accordance with the interests
and talents and in accordance with the development stage of the students, including in utilizing
various learning media sources to increase learning effectiveness (Sanjaya, 2010). A study
conducted by Herawati (2017) said that the use of learning media can increase new desires and
interests, arouse motivation, stimulate teaching and learning activities, and have a psychological
influence on students. So it can be concluded that there is a relationship between learning media
and technology that has an attraction in the learning process.

Learning mediais developing rapidly, especially technol ogy-based |earning media. Various
learning media are packaged in amodern and attractive form, such asin the form of pocket books,
E-LKPD, interactive media, interactive | earning videos, and teaching modul es designed according
to the needs of students.

The use of STEM approaches in the learning process can produce creative, innovative
learning, and improve educational standards and student learning outcomes. Through the STEM
approach, students learn science, technology, engineering, and math to be able to hone the
problem-solving, critical thinking skillsthat are an essential part of 21st century skills.

Based on one study (Handayani, 2021), the average questionnaire results when using
learning mediain the form of STEM-based digital comics got a percentage of 97.85%. According
to (Retnoniingsih et al., 2021), learning media developed with a STEM approach can support
learning materials with a comprehensive point of view.

Learning mediaisavery important facility in supporting learning processes and outcomes,
and isintegrated with STEM approaches that can improve 21st century skills. Thisreview analysis
aims to provide an overview of STEM-based |earning media that can be used to improve learning
outcomes and have a significant impact on learning.

METHODS

The scope of this research is to examine STEM-based learning media. The method used in
reviewing thisarticleis The Preferrend Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) by analyzing aerticellles starting from article analysis, filtering, and inclusion (Ariati &
Junaisi, 2022). The articles used by the author are articles published from 2020 to 2025, and 80
relevant articles have been found. The journal criteria used for the review needs of this article are
those that discuss learning media and STEM. After conducting a thorough analysis stage, the
researcher decided to sample 7 articles. In the process of analyzing the report through PRISMA,
the author presents in the material shown in figure 1 as follows.
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Identifica Screening

Selected articles based on title,

abstract. and keywords (n=40)
Literaturs Research Using Google

Scholar (n=80)
{n=10}

Inclu

Sclected articles meeting cligibility

Full-text articles meeting criteria eriteria (n=7)

Gambar 1. Flowchart Research

Journal articles, research reports, and other primary sources have been cited in the article,
so they can form thework of the article, then it can form the author's thoughts to become the outline
of this review article. After the stage of the author's thought to become the outline of this review
article. After the stages entirely. After reading several collections of reference sources
systematically, the next stage is to synthesize ideas from various existing problems.

RESULT AND DISCUSSION

The results of the analysis of 80 journals that have been taken using the PRISMA method
and several stages, the results of the screening are obtained 7 articles that will be examined in
depth. The following are 7 journal articles that the author has presented in table 1.

Tabdl 1. Literature Review Result

Result

Author Heading Media
Yatin et al. Development of STEM-
2023 Based E-Modules with

Canva Media to Improve

Science and Numeracy E-Module
Literacy. Groups and

Numeracy of Junior High

School Students

Learning and teaching activities using
STEM-based E-Modules can improve
students' abilities in science literacy and
numeracy. The experimental and control
groups had a significant increase with an
N-Gain of 0.44 for the experimental class
and 0.22 for the control class.

Sa’diyah, Development of STEM-
Zhendi Based Digita Comic
Noviatuset al. Media on Human
2024 Respiratory System
Disorders
Comedian
Digital

The creation of STEM-based digital
comics obtained results in the form of
mediathat can overcome the problemsin
this study. This media has conducted a
validation test by obtaining a percentage
result of 88.8% for material validation
and 87.8% for media validation, both of
which have very valid criteria. Based on
al theresults of the vaidity test, it shows
that this media can be used as a means of
teaching and learning in the classroom.
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Sulistyawati, Development of STEM- Based on the results of the feasibility
Ekaet al, 2021 Based Learning Mediafor guestionnaire from media and material
Hydraulic Houses in validation, a score of 89.2% and 83%
Review from Learning . with feasible criteria Meanwhile, the
Hydraulic - . .
Outcomes and Responses Housing results of the practicality questionnaire
to Mathematics obtained 94% results in the category of
very practical, while the students' scores
reached an average above the KKM that
had been determined by the school.
Nurmala, Siti, Development of The results of this study obtained a
eta, 2021 Articulate Soryline 3 percentage of assessment feasibility from
Media in STEM-Based material experts of 79.8%, with a valid
Science Learning to category, a media expert assessment of
Develop Creativity of 97.9% with a very valid category, and a
Elementary/M| Students linguist's assessment of 87.5% with a
very vaid category. The results of
Articulate student responses to the individual test
Soryline3  were 95.02%, the small group test was
95.65%, and the large group test was
91.16%. Based on these results, it can be
concluded that the media articulate
storyline 3 product in STEM-based
science learning to develop students
creativity is feasible and effective in the
learning process.
Santika, Desi Development of STEM Based on the results of research and
Arianti, et al. Model Learning Mediaon development, STEM model learning
2020 the Concept of Floating  Sink, Float,  mediaonthe concept of floating, floating,
and Sinking to Facilitate and Fun sinking to facilitate early childhood
Early Childhood scientific skillsisfeasible to use.
Scientific Skills
Ananingtyas, Development of Arduino- The learning media developed is suitable
Ratika Sekar Based Learning Mediain for use in STEM learning to improve
Ajeng, et d. STEM  Leaning in Audine science and digital literacy, as evidenced
2022 Improving Science and by the datafrom thefeasibility test results
Digital Literacy with an average score of 3,862 which
means very good.
Setiawan, Development of STEM- The effectiveness test obtained an N-gain
Asep, et a. Based Animation Videos percentage of 58.91% which is quite
2024 as Learning Media to Animated effective. The results of this study show
Improve Students Videos that the STEM-based animation videos
Mathematical  Literacy made meet the criteria of valid, practica
Skills and effective and are suitable for use.
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Based on table 1, it can be seen that the implementation of STEM approaches in learning
media has an effect on learning, although there are challenges in its implementation. According to
(Yatin et a. 2023) in the table of observations in junior high school students, using STEM-based
E-Module learning media can improve students abilities in science literacy and numeracy to the
environment. In addition, this STEM-based E-Module using Canvais presented online which can
increase the attraction or positive response as a student learning experience. In addition, by
implementing the STEM approach, students are required to solve problemsin daily life.

Based on the results of observations (Sadiyah, Zhendi Noviatus et a. 2024) in the table
shows that STEM-based |learning media meets the categories of valid, feasible, practical, and
effective use in learning. Meanwhile, the research (Ananingtyas, Ratika Sekar Ajeng, et al. 2022)
showsthat STEM-based learning mediais suitable for use in learning and can improve science and
digital literacy, as evidenced by the data from the feasibility test results by obtaining an average
score of 3,862, which meansit is very good.

Meanwhile, according to (Setiawan, Asep, et a. 2024) in the table, STEM -based learning
mediain the practicality test received an N-gain percentage of 58.91% which is classified as quite
practical and able to improve students' literacy skills. Meanwhile, the results of observations from
(Santika, Desi Arianti, et al. 2020) show that STEM-based learning media can facilitate early
childhood scientific skills that are suitable for use.

Another research conducted by (Sulistyawati, Eka et al. 2021) found that STEM -based
learning media, in addition to meeting the validity, practicality, effectiveness, and feasibility tests,
can also increase student scores to reach an average above the KKM that has been determined by
the school. In addition, according to research (Setiawan, Asep, et al. 2024), the use of STEM-based
learning media in addition to meeting the practicality, validity, feasibility, and effectiveness tests
by obtaining an N-Gain percentage of 58.91%, can aso improve literacy skills

CONCLUSION

Learning mediaisvery important in the learning processto makeit easier to deliver material,
in addition to learning media can attract attention and increase student motivation, and by using
learning media can overcome the limitations of space, time, and senses. Aswell aslearning media
in the form of E-modules, learning videos, digital comics and so on. Students can access these
learning media anywhere and anytime in a practical way.

The STEM approach has a very important role in improving the quality of Education. By
integrating Science, Technology, Engineering, and Mathematics (STEM), especialy in learning
media, it not only helps students understand concepts in depth and contextualy, but can also
develop 21st century skills including critical thinking skills, problem solving, creativity,
collaboration, and communication. In addition, STEM-based learning media also encourages
students to be able to collaborate more actively and be motivated in the learning process in
preparing themselves to become someone competent and innovative in the digital era.

PIONIR: JURNAL PENDIDIKAN VOLUME 14 No 2 2025 387
P-ISSN 2339-2495/E-ISSN 2549-6611
Journal page is available to: https://jurnal.ar-raniry.ac.id/index.php/Pionir/index




REFRENCES

Aliifah, N. J., Ramli, M., & Yunita. L., (2023). Pengembangan Media Pembelgaran Komik
Webtoon Terintegrasi STEM pada Mata Pelgaran Kimia Materi Gaya Antarmolekul. Spin-
Jurnal Kimia & Pendidikan Kimia, 5 (1), 112-126.

Ananingtyas, Ratika Sekar Ajeng, dkk. (2022). Pengembangan Media Pembelgjaran Berbasis
Arduino pada Pembelgjaran STEM daam Meningkatkan Literass Sains dan Digital.
BRILIANT: Jurnal Riset dan Konseptual, 7 (1), 178-186.

Anissa, N. N., dkk. (2023). Pengembangan LKPD IPA Berbasis STEM pada Tema 1 Indahnya
K ebersamaan Materi Bunyi Kelas|V Sekolah Dasar. Jurnal Pendidikan MIPA, 13 (1) 170-176.

Cahyani, Hesti., dkk. (2024). Pengembangan Media Pembelgjaran Kodistem (Komik Digital
Berbasis STEM) untuk Meningkatkan Literasi Sains Materi Bunyi KelasV SD Negeri 007
Sungai Kujang. Pendas: Jurnal Pendidikan Dasar, 9 (3), 259-270

Dwi, Frisky R., Feri Tiona Pasaribu., & Yelli Ramalisa. (2024). Pengembangan Modul Elektronik
Berbasis PIBL-STEM dengan Bantuan Film Animas untuk Meningkatkan Minat Belgar
Matematika Siswa SMA. Jurnal Pendidikan MIPA, 14 (1), 67-78.

Fauziati, Weti., Siti Patonah., & Sukamto. (2024). Modul Ajar IPAS Berbasis Pendekatan STEM
untuk Meningkatkan Kemampuan Bertanya Siswa Fase A Sekolah Dasar. Jurnal Muara
Pendidikan, 9 (1), 24-31.

Febriyanti, Danie., & Ahmad Dahlan. (2020). Pengembangan LKPD Berbasis STEM pada Materi
IPA Tema 7 Subtema 1 KelasV Sekolah Dasar. Jurnal Fundamental Pendidikan Dasar, 3 (2),
162-180.

Fitria, IdaA., & Dumiyati. (2023). Pengembangan E-Modul Berbasis STEM untuk Meningkatkan
Kemandirian Belajar Siswa di SMA Ma’arif 2 Brondong. Prosiding Seminar Nasional
Penelitian dan Pengabdian Masyarakat, 7 (2), 1287-1295.

Handayani, T. (2021). Pengembangan Media Komik Digital Berbasis STEM untuk Meningkatkan
Literasi Sains Siswa Sekolah Dasar. Jurnal Didaktika Pendidikan Dasar, 5 (3) 737-756.

Hasanah, H., Sari F. A., & Wirawati, S. M. (2020 _ Pengembangan Bahan Ajar Matematika
Berbasis STEM pada Materi Bangun Ruang. Journal of Learning Educatioan and Counseling,
3 (1), 91-100.

Helga, Maria, Me Fita A. U., & Mulyani. (2024). Penerapan Pendekatan STEM pada
Pembelgjaran Rangkaian Arus Listrik dan Pembangkit Listrik Kelas 5 Sekolah Dasar. Jurnal
Basicedu, 8 (2), 1068-1077.

Hoerunnisa, Mariam., ShintaP,, & AndinisaR. (2024). Analisis Implementasi Sciense Technology
Engineering Mathematics (STEM) dalam Pembelgaran IImu Pengetahuan Alam. Jurnal
Pendidikan MIPA, 14 (1), 79-89.

Idrus, Syarifa W. A. (2022). Implementass STEM Terintegrasi Etnosains (Etno-STEM) di
Indonesia: Tinjauan MetaAnalisis. Jurnal [Imiah Profesi Pendidikan, 7 (4), 2370-2376.

Juniawan, Eko Rahmad., dkk. (2023). Studi Literarur: Analisis Media Pembelgaran IPA untuk
Meningkatkan Literasi Sains Siswa Sekolah Dasar. CJPE: Cokroaminoto Journal of Primary
Education, 6 (2), 82-94.

PIONIR: JURNAL PENDIDIKAN VOLUME 14 No 2 2025 388
P-ISSN 2339-2495/E-ISSN 2549-6611
Journal page is available to: https://jurnal.ar-raniry.ac.id/index.php/Pionir/index




Mabruroh, Faizatul. (2021). Pengembangan Modul Berbasis STEM Terintegrasi Nilai Islam untuk
Meningkatkan Penguasaan Konsep dan Kemampuan Berpikir Kritis. Jurnal Intelektualita:
Keisaman, Sosial, dan Sains, 10 (2) 404-413.

Ningsih, Tutut H. I., & Oktaviani A. S. (2024) Pengembangan E-Modul IPAS Terintegrast STEM
untuk Meningkatkan Keterampilan Berpikir Kritis Siswa Sekolah Dasar. Eduproxima: Jurnal
[Imiah Pendidikan IPA, 6 (4), 1231-1240.

Nurmala, Siti., Retno. T., & Muhammad Fahri. (2021). Pengembangan MediaArticulate Storyline
3 pada Pembelgjaran |1PA Berbasis STEM untuk Mengembangkan Kreativitas Siswa SD/MI.
Jurnal Basicedu: 5 (6), 5024-5034.

Purbaningrum, Dwi. (2020). Penggunaan Alat Peraga Berbasis STEM dalam Pembelgaran Sains
pada SD/MI. Jurnal Pendidikan Dasar dan Keguruan, 5 (2), 50-57.

Puspitasari, JuwitaF., Siti Patonah, & Sukamto. (2024). Pengembangan Modul Ajar IPAS Berbasis
STEM untuk Mewujudkan K eterampilan Dasar Berpikir IImiah Siswa Sekolah Dasar. Jurnal
Basicedu, 8 (2), 1235-1245.

Rafikoh, Siti., Supeno., & Mohammad Imam F., (2024). Pengembangan E-Modul Berbasis STEM
untuk Meningkatkan Keterampilan Berpikir Kreatif Peserta Didik dalam Pembelgjaran IPA di
Sekolah Dasar. Jurnal Pendidikan MIPA, 14 (4), 1132-1142.

Rahman, Abdul Aziz. (2020). Pengembangan Media Pembelgaran Aquaponik-Induksi
Elektromagnetik untuk Meningkatkan Literasi Sains Siswa Melaui Pembelgjaran Berbasis
STEM. Jurnal Didaktika Pendidikan Dsar, 4 (2), 357-370.

Ristianti, Sinta.,, dkk. (2024). Literatur Riview: Implementass Media Pembelgaran Energi
Alternatif Berbasis Kincir Angin Bertenaga Surya dengan Pendekatan STEM. Jurnal Inovasi
Pembelajaran di Sekolah, 5 (1), 043-047.

Sa’diyah, Zhendi Noviatus., Haning H., & Siti Roudlothul. H. (2024). Pengembangan Media
Komik Digital Berbasis STEM pada Materi Gangguan Sistem Pernapasan Manusia.
Eduproxima: Jurnal Ilmiah Pendidikan IPA, 6 (3), 1024-1032.

Santika, Desi. A., Edi Hendri. M., & Lutfi Nur. (2020). Pengembangan M edia Pembel gjaran M odel
STEM pada Konsep Terapung Melayang Tenggelam untuk Memfasilitas Keterampilan
Saintifik Anak Usia Dini. Jurnal PAUD Agapedia 4 (1), 171-184.

Sembung, Fransiska. Y., Ida Bagus. P. A., & Sanusi Mulyadiharja. (2022). Jurnal Pendidikan
Biologi Undiksha, 9 (2), 174-186.

Setiawan, Asep., Feri Tiona. P, & Ilham Falani . (2024). Pengembangan Video Animasi Berbasis
STEM sebagai Media Pembelgjaran untuk Meningkatkan Kemampuan Literasi Matematis
Siswa. EMTEKA: Jurnal Pendidikan Matematika, 5 (2), 447-456.

Sulistyawati, Eka., dkk. (2021). Pengembangan Media Pembelgaran Berbasis STEM Rumah
Hidrolik di Tinjau dari Hasil Belgjar dan Respon Siswa Terhadap Matematika. Journal Action
Of Research Mathematic, 3 (2), 125-138.

PIONIR: JURNAL PENDIDIKAN VOLUME 14 No 2 2025 389
P-ISSN 2339-2495/E-ISSN 2549-6611
Journal page is available to: https://jurnal.ar-raniry.ac.id/index.php/Pionir/index




Yatin., Zainal Abidin., Asep G. A. (2023). Pengembangan E-Modul Berbasis STEM dengan Media
Canva untuk Meningkatkan Literasi Sains dan Numerasi Siswa SMP. Jurnal 1Imiah Wahana
Pendidikan, 9 (22), 888-903.

Wachid, Al’amin., Reni Ulviyani., & Ana F. A. (2024). Integrasi Pendekatan STEM dan Tri N pada
Pembelgjaran IPA untuk Meningkatkan Keterampilan Berpikir Kritis Siswa. Eduproxima:
Jurnal IImiah Pendidikan IPA, 6 (1), 211-218.

PIONIR: JURNAL PENDIDIKAN VOLUME 14 No 2 2025 390
P-ISSN 2339-2495/E-ISSN 2549-6611
Journal page is available to: https://jurnal.ar-raniry.ac.id/index.php/Pionir/index




