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1. Introduction

The integration of digital technology in education has significantly transformed learning paradigms from teacher-centered to
learner-centered approaches. Technologies such as learning management systems (LMS), online platforms, and immersive tools
like augmented reality (AR) and virtual reality (VR) enhance interactivity and facilitate deeper conceptual understanding
(Djibran et al., 2024; Laila et al., 2025) [ 1. |n addition, digital technology expands access to education beyond geographical
boundaries and supports personalized learning tailored to individual needs and learning styles (Bahani & Kholid, 2024; Zahra
& Fitri, 2025) 332, 1t also contributes to the development of essential 21st-century skills, including digital literacy, collaboration,
and problem-solving (Hasnida et al., 2024; Tanjung et al., 2024) [*. 241, Despite these advantages, several challenges persist,
including the digital divide, limited infrastructure, and concerns regarding data privacy and security (Simanjuntak et al., 2026;
Siringoringo & Alfaridzi, 2024) [2* 9, These challenges highlight the need for strategic solutions involving policy support,
educator competency development, and cross-sector collaboration to ensure equitable and sustainable digital transformation in
education (Rukman, Susetyarini, Purwanti, et al., 2025) [?¢,

Science education presents additional challenges due to the abstract and complex nature of its concepts, which are often difficult
to visualize using traditional teaching methods such as lectures and textbooks (Osborne, 2023) 3, To address this issue,
interactive digital learning media—such as simulations, virtual laboratories, AR, and VR—have been widely adopted to enhance
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conceptual  understanding, student motivation, and
engagement (Kanvaria & Monika, 2023; Pramasela &
Sefriyanti, 2025; Rukman, Susetyarini, & Purwanti, 2025;
Yunita & Irawan, 2025) (5 22 27 31 Various forms of
interactive media, including audiovisual tools and pop-up
books, also contribute to improving visualization and
comprehension of complex scientific phenomena (Lestari et
al., 2025; Mauidah et al., 2025) [*7: 18 However, challenges
remain in aligning technological integration with pedagogical
objectives and adapting it to diverse student needs and
learning styles (Juwita et al., 2023; Hasanah & Ansyah,
2022).

Interactive digital learning media—such as simulations,
animations, AR, and VR—have demonstrated effectiveness
in enhancing engagement, motivation, and conceptual
understanding by providing concrete representations of
abstract concepts (Fadhilah et al., 2026; Purnomo et al.,
2025) 16231 Tools like PhET simulations enable independent
exploration in controlled environments (Resti et al., 2024)
(2 while AR supports inquiry-based and collaborative
learning through three-dimensional visualization (Hidayati &
Hafidz, 2025; Hildayanti et al., 2025) [ 131, VR, on the other
hand, offers immersive experiences that improve knowledge
retention and engagement (Freire & Diaz, 2024; Pramasela &
Sefriyanti, 2025) [& 221,

Despite the increasing adoption of these technologies, their
implementation is still constrained by infrastructure
limitations, cost, and educator readiness (Elkoumitti et al.,
2025; Suhenda et al., 2024) 530, Moreover, existing studies
tend to be fragmented and focus on specific technologies
without providing a comprehensive understanding of
research trends, characteristics, and gaps (Akhlida et al.,
2026; Alfahani et al., 2025) [*.2,

Therefore, this study aims to systematically map and analyze
research trends, characteristics, and gaps in interactive digital
learning media in science education. The findings are
expected to provide a comprehensive overview and serve as
a foundation for developing more innovative and effective
learning media.

2. Method

This study employed a systematic literature review (SLR)
approach combined with bibliometric analysis to examine
the development of research on interactive digital learning
media in science education. The review process followed
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses  (PRISMA) guidelines to ensure
transparency, reproducibility, and methodological rigor
(Haddaway et al., 2022) 101,

2.1. Data Sources and Search Strategy

Data collection was conducted on March 12, 2026, using
the Google Scholar database accessed through the Publish
or Perish software. The search utilized the following
keywords:

www.allmultidisciplinaryjournal.com

“interactive multimedia” OR “virtual laboratory” OR
“augmented reality” OR “mobile learning” AND “science
education”.

The initial search yielded 17,400 articles. After removing
duplicates and limiting the publication period to 2015-
2025, 16,900 articles remained for screening.

2.2. Selection Process and Eligibility Criteria

The selection process followed PRISMA stages, including
identification, screening, and eligibility (Haddaway et al.,
2022) 19, Title screening resulted in 223 articles, which
were further evaluated for relevance, yielding 34 articles
for final analysis. Inclusion criteria: (1) Studies on
interactive digital learning media in science education, (2)
Published between 2015-2025, (3) Empirical research or
media development studies, dan (4) Written in English or
Indonesian. Exclusion criteria: (1) Irrelevant to science
education, (2) Conceptual papers without empirical data,
dan (3) Duplicate or incomplete articles.

2.3. Data Analysis Techniques

Data analysis in this study was carried out using two
approaches, namely bibliometric analysis and content
analysis.

2.3.1. Bibliometric Analysis

Bibliometric analysis was conducted using Publish or
Perish to extract article metadata and VVOSviewer software
to visualize research maps. This analysis aims to identify:
(1) Research clusters, (2) Keyword co-occurrence, (3)
Research trends and development patterns.

2.3.2. Content Analysis

Content analysis was used to examine: (1) Types of
interactive media, (2) Research focus and context, (3)
Expert validation results, (4) Student responses, dan (5)
Identified research gaps.

The results of both analyses were synthesized to provide a
comprehensive understanding of research trends and
opportunities.

3. Results and Discussion

3.1. Results

Based on the literature selection process using the
PRISMA approach (Haddaway et al., 2022) [, 34 articles
relevant to the topic of interactive digital learning media
in science education were obtained. These articles were
the result of screening from a total of 17,400 articles
identified through the Google Scholar database using
Publish or Perish, which were then selected through a
process of removing duplications, limiting publication
years (2015-2025), and title screening. This selection
process showed that most of the initial articles did not
specifically discuss digital learning media in the context of
science education.
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3.2. Literature Selection Process
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Fig 1: PRISMA Flow Diagram of Literature Selection (Haddaway et al., 2022)

Figure 1 shows the systematic literature selection process.
Of the 17,400 identified articles, 100 were removed from
duplicates and the year of publication was restricted,
resulting in 16,900 articles for the screening stage.

3.3. Distribution of Interactive Digital Learning Media

Furthermore, through title screening, 16,866 articles were
eliminated for irrelevance, leaving 34 articles for further
analysis.

Table 1: Distribution of Interactive Digital Learning Media

No Type Total Percentage (%)
1. General digital learning 29 85,3
2. Interactive Multimedia 2 5,9
3. Virtual Reality (VR) 1 2,9
4. Augmented Reality (AR) 1 2,9
5. Mobile Learning 1 2,9
Total 34 100

The analysis shows that the majority of research (85.3%)
falls into the general category of discussing digital
learning in a scientific context without focusing on
specific media types. Research specifically examining
interactive learning media such as multimedia, VR, AR,

3.4. Tren Penelitian

and mobile learning remains very limited. These findings
indicate that research in this area is still at a general
exploration stage and has not yet led to the development
of specific and innovative interactive learning media.

Table 2: Distribusi Tahun Publikasi

Year

o

Number of Articles

2018

3

2019

2020

2021

2022

2023

2024

®|~|o |1 N = Z

2025

R(Nofg|o ||~

Total

34

Publication distribution showed a significant increase in
2020-2021, closely related to the increased demand for
digital learning during the COVID-19 pandemic. After

that period, research trends stabilized but did not show a
significant increase in the exploration of interactive
learning media specifically.
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3.5. Bibliometric Analysis
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Fig 2: Visualization of Research Trends Using VOSviewer

Figure 2 shows that the VOSviewer visualization results

are dominated by keywords such as digital learning, e-
learning, and student engagement. Meanwhile, terms such
as virtual reality, augmented reality, and interactive media

appear in smaller clusters. This indicates that research is
still focused on general aspects of digital learning, while
exploration of technology-based interactive learning
media is still limited.

3.6. Synthesis of Research Characteristics

Table 3: General Characteristics of Research

No| Rated Aspect Category Find
Learning Effectiveness Dominant
1. | Research Focus Motivation & engagement Much studied
Media development Still limited
General (digital learning) Dominant
2.| Media Types Interactive multimedia Limited
VR/AR Very Limited
Inquiry-based learning Start using
3. Approach Project-based learning Limited
STEAM Starting to grow

The synthesis results show that research still focuses on
learning effectiveness rather than media development.

3.7. Research Gaps

This indicates that research has not yet fully focused on
innovation in learning media design.

Table 4: Research Gaps

No Aspect GAP

1. Media Specifications Research is still general

2. Technology VR and AR are very minimal
3. Focus Dominant on effectiveness
4. Depth Minimal media exploration
5. Science Context Not specific yet

The analysis reveals a significant gap in research on
interactive digital learning media in science education.
Research is still dominated by general approaches, while
the development of innovative technology-based media
remains very limited.

4. Discussion

The research results show that studies on interactive
digital learning media in science education are still
dominated by general approaches that do not specifically
address any particular media type. This is evident in the

dominance of the general digital learning category at
85.3%, indicating that most research still focuses on broad
technology integration without exploring specific media
characteristics.

These findings indicate that research in this area is still in
its early exploration stages, with technology being used as
a learning support tool but not yet widely developed as a
specifically designed learning medium. This aligns with
the results of bibliometric analysis, which shows that
keywords such as digital learning, e-learning, and student
engagement are more dominant than specific technologies
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like virtual reality and augmented reality.

The lack of research on innovative technologies like VR
and AR indicates a significant gap between technological
development and its implementation in science learning.
However, the abstract and complex nature of science
learning greatly requires visualization media capable of
concretely representing concepts. Therefore, technologies
like VR, AR, and digital simulation have significant
potential for further development in the context of science
learning.

Furthermore, the research findings also indicate that the
focus of research is still dominated by measuring learning
effectiveness, such as improving student learning
outcomes and motivation, rather than developing the
learning media design itself. This indicates that research
has not yet fully focused on media design innovation based
on science learning needs.

The increasing publication trend in 2020-2021 indicates
an accelerated use of digital technology in learning due to
the COVID-19 pandemic. However, this increase has not
been accompanied by in-depth exploration of interactive
learning media specifically. This indicates that research
remains oriented toward technology adaptation, rather
than developing media innovations.

Based on these findings, this study implies that the
development of interactive digital learning media in
science education needs to be directed toward more
specific, contextual, and student-centered designs. The
integration of innovative technologies such as VR, AR,
and virtual laboratories needs to be enhanced to support
the visualization of complex science concepts and
encourage deeper engagement and understanding.

5. Conclusion

This research shows that the study of interactive digital
learning media in science education is still dominated by
a general approach with limited use of innovative
technology, so that the development of more specific,
contextual, and innovative media is needed to increase the
effectiveness of learning.

References

1. Akhlida SK, Siswanto S, Muhlisin A. Trends and
perspectives in web-based science learning research:
evidence from 2015-2025. Jurnal Paedagogy.
2026;13(1):211-221.

2. Alfahani K, Muthie I, Hendri N, Masriani E. Mapping
global research on instructional media and STEM
education: a bibliometric analysis. Indo-MathEdu
Intellectuals Journal. 2025;6(5):7997-8007.
doi:10.54373/IMEINJ.V615.4019

3. Bahani FN, Kholid MH. Pendidikan dan teknologi:
optimalkan pembelajaran di era digital. Indo-
MathEdu Intellectuals Journal. 2024;5(3):2835-2839.

4. Djibran AKS, Subiyanto P, Wakhudin W, Rahayu NS.
Transforming education in the digital age: how
technology affects teaching and learning methods.
Journal of Pedagogi. 2024;1(3):141-155.

5. Elkoumitti H, Laanaoui MD, Lachgar M, Selmaoui S.
The influence of augmented reality and virtual reality
on science education. SHS Web of Conferences.
2025;214:01003.

6. Fadhilah J, Anggraeni DE, Akmaludin J, Ikhsan M,
Cantika M, Pratiwi RH. Pengaruh media

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

www.allmultidisciplinaryjournal.com

pembelajaran berbasis teknologi dalam pembelajaran
fisika SMA. Jurnal Dinamika Pendidikan.
2026;12(2):304-313.

Fajri N, Sriyati S, Rochintaniawati D. Global research
trends of digital learning media in science education:
a bibliometric analysis. JPPIPA (Jurnal Penelitian
Pendidikan IPA). 2024;10(1):1-11.

Freire JLM, Diaz NFV. Realidad aumentada vs
realidad virtual: un analisis comparativo en la
educacion superior. Reincisol. 2024;3(6):6025-6048.
Siringoringo RG, Alfaridzi MY. Pengaruh integrasi
teknologi pembelajaran terhadap efektivitas dan
transformasi paradigma pendidikan era digital. Jurnal
Yudistira: Publikasi Riset llmu Pendidikan dan
Bahasa. 2024;2(3):66-76.

Haddaway NR, Page MJ, Pritchard CC, McGuinness
LA. PRISMA2020: an R package and Shiny app for
producing PRISMA 2020-compliant flow diagrams,
with interactivity for optimised digital transparency
and open synthesis. Campbell Systematic Reviews.
2022;18(2):e1230.

Hasnida SS, Adrian R, Siagian NA. Transformasi
pendidikan di era digital. Jurnal Bintang Pendidikan
Indonesia. 2024;2(1):110-116.
doi:10.55606/JUBP1.\V211.2488

Hidayati R, Hafidz. Inovasi dan optimalisasi media
digital berbasis TIK dalam pembelajaran PAI. Journal
of Islamic Education Studies. 2025;4(1):18-26.
doi:10.58569/jies.v4i1.1238

Hildayanti J, Janati, Qurtubi GI. Thermodynamics-
augmented reality as a visual learning media to
improve student creativity. AMPLITUDO: Journal of
Science and Technology Innovation. 2025;4(1):10—
13.

Jayanti MI, Umar U, Syarifuddin S. Global issues and
research trends on science learning based on the
Scopus database from 2019 to 2023: a bibliometric
analysis.  Jurnal  Inovasi  Pendidikan  IPA.
2024;10(2):135-149.

Kanvaria VK, Monika. Visualizing the invisible:
augmented reality for conceptualizing molecular
geometries in chemistry. International Journal of
Science and Social Science Research. 2023;1(2).
Laila D, 1zzatul R, Miftah M. Transformasi digital di
dunia pendidikan: implementasi dan dampak
teknologi pembelajaran. Journal of Science and
Technology: Alpha. 2025;1(2):37-41.

Lestari H, Wahyuningtyas K, Aini LN, Heryadi Y.
Pengaruh penggunaan audio visual sebagai media
pembelajaran terhadap pemahaman konsep IPA
materi struktur lapisan bumi siswa kelas V sekolah
dasar. Jurnal Nakula: Pusat llmu Pendidikan, Bahasa
dan llmu Sosial. 2025;3(5):66—76.

Mauidah S, Nusantara T, Arifin S, Anggraini AE,
Faizah S. Pop-up book as a science learning media to
improve visualization abilities and understanding of
science concepts in SDN Pandanrejo Il. Cetta: Jurnal
IImu Pendidikan. 2025;8(4):24-34.

Mulyono M, Sty S, Chumdari C. Pengembangan
media pembelajaran interaktif dalam pendidikan
sains: analisis bibliometrik alat digital (2000-2024).
JP2M  (Jurnal Pendidikan dan Pembelajaran
Matematika). 2025;11(1):415-426.

Munif DH, Subali B. Trends and mapping of

527|Page



International Journal of Multidisciplinary Research and Growth Evaluation

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

STEAM-based interactive media: a systematic and
bibliometric review. Unnes Science Education
Journal. 2025;14(3):437-449.

Osborne J. Learning in the sciences. In: International
Encyclopedia of Education. 4th ed. Elsevier; 2023. p.
344-352.

Pramasela M, Sefriyanti S. Pemanfaatan media virtual
reality untuk meningkatkan pemahaman konsep sains
pada anak usia dini. As-Salam: Jurnal Studi Hukum
Islam dan Pendidikan. 2025;14(1):108-117.
Purnomo D, Marta MA, Gusmaneli G. Pemanfaatan
media interaktif dalam strategi pembelajaran PAI
untuk meningkatkan motivasi belajar peserta didik.
Jurnal Pendidikan dan llmu Sosial. 2025;3(2):414—
427.

Tanjung RR, Ritonga AA, Abdullah BM, Siregar NA,
Armilah A. Transformasi digital dalam pendidikan:
meningkatkan  kualitas  pembelajaran  melalui
teknologi. Sinar Dunia: Jurnal Riset Sosial Humaniora
dan llmu Pendidikan. 2024;3(2):211-217.

Resti N, Ridwan R, Palupy RT, Riandi R. Inovasi
media pembelajaran menggunakan AR pada materi
sistem pencernaan. BIODIK. 2024;10(2):238-248.
Riza LS, Hasanah LN, Putri AH, et al. Educational
technology using multimedia in science learning: a
systematic review. Bulletin of Social Informatics
Theory and Application. 2023;7(2):163-181.
Rukman NK, Susetyarini E, Purwanti E. From
laboratory analysis to digital teaching materials: a
systematic review. International Journal of Advanced
Research. 2025;13(11):1447-1455.

Rukman NK, Susetyarini E, Purwanti E, et al. A
systematic literature review on the use of Nearpod for
interactive  learning. International Journal of
Advanced Research. 2025;13(06):742—749.
Simanjuntak MM, Simanjuntak G, Panjaitan MH, et
al. Transformasi pendidikan di era digital. Cross-
Border Journal of Islamic Studies. 2026;8(1):1-8.
Suhenda D, Fuad F, Sekti PH, Syaefudin D,
Sukmawati N. Pengembangan media pembelajaran
interaktif dalam konteks pendidikan modern.
Educatus. 2024;2(3):16-23.

Yunita Y, Irawan TA. Effectiveness of interactive
media in enhancing students science concept
understanding. Riwayat: Educational Journal of
History and Humanities. 2025;8(4):6687—6697.
Zahra NZ, Fitri W. Strategi perkembangan teknologi
dalam pembelajaran di dunia digital. Harmoni
Pendidikan: Jurnal Ilmu Pendidikan. 2025;2(2):230-
236.

www.allmultidisciplinaryjournal.com

How to Cite This Article

Rukman NK, Susetyarini E, Purwanti E, Baiduri. Mapping
research on interactive digital learning media in science
education: a systematic literature review. International
Journal of Multidisciplinary Research and Growth
Evaluation. 2026;7(3):523-528.
doi:10.54660/1IMRGE.2026.7.3.523-528.

Creative Commons (CC) License

This is an open access journal, and articles are distributed
under the terms of the Creative Commons Attribution
NonCommercial-ShareAlike 4.0 International (CC BY-
NCSA 4.0) License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as
appropriate credit is given and the new creations are
licensed under the identical terms.

528|Page



