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The lack of innovative implementation of digital learning media presents obstacles to 
accessing course materials, leading to unequal learning opportunities among students and, 
subsequently, lower graduate competencies. This study aimed to review the research 
studies on the effects of implementing digital learning media in various formats and its 
contribution to students’ learning outcomes. This study employed a scoping review by 
analysing articles from reputable databases, including Scopus and Google Scholar, and 
using relevant keywords. The selected studies were examined through descriptive mapping 
and narrative synthesis to identify patterns in digital media usage and their impact on 
learning outcomes. The analysis recognised 29 pertinent investigations, revealing the 
prevailing pattern in research on digital learning media centres and on Mobile 
Applications and their influence on students’ educational achievements. Nevertheless, 
there is also a demand for other forms of digital learning media to be utilised in 
educational endeavours. Additionally, the findings of the research illustrate that the 
utilisation of digital learning media substantially improves students’ proficiency in both 
technical and interpersonal abilities. Consequently, this study serves as a valuable asset for 
educators, and urges them to adopt the incorporation of digital learning media. 

 
Introduction 

We are in the midst of Industrial Revolution 4.0, where science is a key element in developments 
of the 21st century (Sudana et al., 2019). Thriving in the Fourth Industrial Revolution requires a 
balanced integration of knowledge and practical skills. These skills, developed through 
experiential learning, are essential for fostering high-quality human capital in an increasingly 
dynamic world (Rahiem, 2020).  

The significance of 21st century skills and literacy in preparing learners cannot be 
disregarded when confronting the ever-changing nature of our contemporary era (Tajuddien & 
Faroh, 2021). In the dynamic realm of work, 21st century skills, encompassing critical thinking, 
creativity, communication, collaboration, and digital literacy, are increasingly indispensable 
prerequisites for achieving success (Pamungkas et al., 2020). Learners need a strong 
understanding of and skill set in these competencies, as this not only prepares them for future 
challenges but also equips them to face change with adaptability and proactivity. In the 21st 
century, learning will be expected to generate more job opportunities in Indonesia and increase 
employment rates for Indonesians. Therefore, emphasising 21st century learning while 
integrating digital learning media will be crucial for producing high-quality human resources 
(Miskiah et al., 2019; Rizaldi et al., 2020). This learning focus allows students to develop all six 
21st century skills, and a range of literacies as highlighted by many research studies (Alismail & 
McGuire, 201; Cosby et al., 2023). 

https://creativecommons.org/licenses/by-sa/4.0/
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The integration of technology in learning has grown alongside its rapid development. It 
enhances learning quality and fosters creativity and problem-solving by providing richer, more 
stimulating experiences for students (Simanjuntak et al., 2021; Amin et al., 2021). Although 
many previous studies have examined the use of digital learning media, there is a need to 
comprehensively address the application of digital learning media at different educational levels 
and the effect of digital learning media on learners' learning outcomes (Lim et al., 2020). 
Through a review approach, this study offers a comprehensive, in-depth insight into the 
effectiveness and benefits of implementing digital learning media across various educational 
contexts. It also provides a more efficient and detailed method to enhance learners' outcomes 
while potentially developing effective strategies to equip them with 21st century skills. 

A 2022 survey by the Ministry of Education, Culture, Research, and Technology in 
Indonesia found that the adoption of innovative digital learning media remained limited across 
educational levels in Indonesia. The research revealed that a mere 15% of schools actively 
utilised digital learning media in an innovative manner (Jufriadi et al., 2022). Several elements 
have contributed to the limited application of innovative digital learning media in Indonesia. 
Insufficient infrastructure and digital devices have been among the primary factors. Moreover, 
the skills of educators in employing digital learning media have been inadequate. Many teachers 
lack the skills to effectively use innovative digital tools, and existing national policies do not 
fully support or promote their integration into education (Sariyatun et al., 2018). The use of new 
media in digital education could improve the quality of education in schools. New digital 
education media could help students learn more, and be more creative and happier (Aidarbekova 
et al., 2021). Efforts should be directed towards the expansion of innovative digital learning tools 
in Indonesia. 

Another study conducted by Sabiri (2019)  examined diverse research trends on ICT use 
in language learning. Consequently, with technological advancements, countries are adopting 
ICT-based learning media and integrating ICT into educational activities, which has been shown 
to enhance learners' language proficiency. Thus, technological interventions seem essential to 
address challenges and empower learners. 

This reluctance to integrate technology in Indonesian education may stem from concerns 
about classroom management (Mahdum et al., 2019; Prestridge, 2012). Certainly, tackling this 
issue presents a daunting challenge for educators, who must consistently acquire knowledge and 
adjust to continuously advancing technology. Smartphones have become an essential device 
owned by a vast number of individuals in today's society and smartphones can also be used as 
tools for learning activities. Various studies (Rejekiningsih et al., 2023; Nisiotis, 2021; Firdawati 
et al., 2021) corroborated this idea. They demonstrated that smartphones, which incorporate 
diverse types or formats of educational media, are both effective at delivering them, and 
endorsed by authoritative professionals, thereby receiving approval for their integration into 
educational endeavours. 

Effective integration of digital learning media requires strong educator commitment and 
adequate infrastructure. Ongoing evaluation is essential to maximise impact and improve 
educational quality. This study addresses the limited research on diverse IT-based media across 
educational levels and highlights their potential to enhance student skills and learning outcomes.  
Hence, the objective of this study was to examine the prevailing research patterns concerning the 
utilisation of digital learning media and their impact on enhancing student learning results. These 
findings encompass a wide range of facets, such as cognitive knowledge, psychomotor abilities, 
affective skills, and 21st century proficiencies. This scoping review aimed at providing a 
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comprehensive overview of the influence of digital learning media on student academic 
performance. The findings are expected to inform the development of educational policies and 
support the effective integration of digital media into teaching and learning practices. 

Literature Overview 
In the contemporary era, it is imperative for individuals to possess 21st century skills. These 
skills encompass a range of abilities including critical thinking, problem solving, creativity, 
innovation, communication, collaboration, and digital literacy (Yusof, 2019). These skills are 
needed to compete in an increasingly competitive and dynamic workplace (Afandi et al., 2019). 
There are numerous methods to enhance the skills required in the 21st century, such as utilising 
appropriate educational resources (Qohar et al., 2021; Shoraevna et al., 2021). The utilisation of 
suitable learning media could greatly facilitate the successful cultivation of 21st century skills 
among students. A wealth of research has provided empirical evidence that digital learning 
media, in particular, offer a multitude of beneficial impacts on the overall outcomes of learning. 

The study by Al-Amri et al. (2020) demonstrated that the utilisation of virtual reality 
(VR) as a learning tool could enhance the academic performance and learning motivation of 
elementary school students in Oman. The findings indicated that students who engaged with VR-
based learning media achieved higher scores in their learning outcomes compared to those who 
did not utilise such technology. Research conducted by Liu et al. (2020) presented evidence that 
the incorporation of game-based learning tools could effectively improve students' creative 
capacities. The results revealed that students who actively participated in game-based learning 
activities achieved superior scores in terms of their creative skills, in contrast to those who did 
not make use of such educational tools. While games serve as an engaging and captivating form 
of digital media for learning purposes, it is important to acknowledge that other types of media 
also contribute significantly to enhancing students' educational achievements. This is evidenced 
by research conducted by Rukayah et al. (2022), which suggested that augmented reality media 
has provided substantial advancements and has been recognised as a feasible medium based on 
validation outcomes from experts in media, materials, and learning. These professionals, who are 
considered as experts in elementary school education, have affirmed the potential of augmented 
reality formats in educational environments.  

Based on a multitude of successful research studies, it has been noted that students who 
made use of educational resources based on mobile learning attained superior scores in 
collaboration skills when compared to their counterparts who did not utilise such resources 
(Zhampeissova et al., 2020). Furthermore, research conducted by Djannah et al. (2020) 
suggested that educational materials presented in an audio-visual format have the potential to 
enhance students' comprehension of reproductive health education. According to the results 
obtained from these inquiries, it can be deduced that the utilisation of appropriate educational 
resources has the potential to greatly improve students' competence in 21st century skills. The 
optimal instructional medium is one that nurtures critical thinking, problem-solving skills, 
creativity, collaboration, and digital literacy among students (Anggraini et al., 2023; Yılmaz, 
2021).  

This research explores ICT-based educational resources, which are commonly employed 
across various educational levels. These resources encompass online platforms, instructional 
applications, and interactive software, providing benefits such as expanded accessibility, 
adaptable teaching strategies, and increased student engagement. The article emphasises the 
importance of learning outcomes that extend beyond cognitive areas, encompassing affective, 
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psychomotor, and soft skills, and education that involves fostering students' personal growth and 
interpersonal competencies. Consequently, it is anticipated that ICT-based learning resources 
will significantly contribute to attaining holistic learning objectives. This scoping review was 
based on the theoretical framework of the Cognitive Theory of Multimedia Learning (Mayer & 
Moreno, 2007), which suggests that learning is enhanced when visual and verbal information are 
presented simultaneously. This theory supports the use of digital media that combine text, 
images, audio, and video to strengthen cognitive processing. It guides this study in analysing 
how media design influences academic performance and 21st century skill development. 

Methods 
This research used the method of  scoping review (Cooper et al., 2019) to consolidate diverse 
research findings on the effect Digital Learning Media could have on students' academic 
achievements in the 21st century. It included scientific articles from reputable journals and 
Scopus, accessed via www.google.com and www.scopus.com. Keywords used were "M-
Learning," "Smartphone," "Achievement," "Performance," and "21st Century Skills." The search 
was randomly conducted across various scientific journal databases such as Scopus, ERIC and 
DOAJ, covering the research years from 2018 to 2023 (Santhanasamy & Yunus, 2022). In short, 
we created several inclusion and exclusion criteria to make it easier for researchers to select 
papers that were truly relevant to the research topic. Table 1 explains these criteria. 
Table 1: Inclusion and Exclusion Criteria 

Inclusion Criteria Exclusion Criteria 
Published in English Not published in English 
Paper published in Journal with OJS System Duplicate publication  
Publications that focus on keywords Publications that have no relationship to research 

keywords 
Open access publications Publications that have restricted access 
Papers published from 2018 to 2023 Paper published before 2018 

An extensive search yielded 264 articles, which underwent a stringent screening process 
based on predefined inclusion and exclusion criteria. These criteria were based on the relevance 
of the study to the research questions, the quality of the methodology, and the focus on specific 
educational outcomes. The analysis process involved categorising and coding the selected 
articles according to the established framework, enabling the identification of significant trends 
and variations. Moreover, the articles were ranked by relevance and further filtered to include 
only those within the top 200 for each keyword. 

Following an extensive screening, 200 articles were reviewed in full, resulting in 29 
studies that aligned with the research objectives. These were analysed using content analysis to 
identify key themes and patterns. The overall process is illustrated in the PRISMA flowchart in 
Figure 1. 
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Figure 1: Implementation of the PRISMA diagram 

Once the pertinent articles were identified and selected, the selected articles were 
analysed using descriptive mapping presented in percentages, and a narrative synthesis was 
applied to interpret key themes across the studies (Saputra et al., 2023; Bhangu et al., 2023). 

Results 
In this study, a comprehensive review was conducted to identify relevant studies that met the 
eligibility criteria for examining the use of digital educational media in supporting learning. A 
total of 29 articles were identified and analysed to provide insights into this topic. The 
subsequent analysis of these articles yielded the following findings displayed in Table 2. 
Table 2: Comprehensive Overview of the Findings from Relevant Articles 

No Author Research 
Aims 

Type of 
Learning 
Outcome 

Media 
Type 

Education 
Level Methodology 

Data 
Collection 
Technique 

1. (Dewi et al., 
2022) 

Examining 
the Influence 
of Learning 
Media. 

Digital 
Literacy 

E-Module University Quantitative Survey 

2. (Pritasari et 
al., 2021) 

Examining 
the Influence 
of Learning 
Media. 

Creative 
skills 

Mobile 
Application 

Vocational 
High 
School 

RnD Survey, 
Interview, 
Test and 
Observation 

3. (Bukhori et 
al., 2019) 

Examining 
the Influence 
of Learning 
Media. 

Academic 
Achievement 

Smartphone 
Application 

University Quantitative Survey 
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No Author Research 
Aims 

Type of 
Learning 
Outcome 

Media 
Type 

Education 
Level Methodology 

Data 
Collection 
Technique 

4. (Kumar & 
Chand, 
2019) 

A description 
of gaining a 
better 
understanding 
of mobile 
learning 
adoption. 

- Mobile 
Application 

- Literature 
Review 

Document 

5. (Salhab & 
Daher, 2023) 

Examining 
the Influence 
of Learning 
Media. 

Student’s 
attitudes 

Mobile 
Application 

University Mixed 
Method 

Survey, 
FGD 

6. (Dwikoranto 
et al., 2021) 

Examining 
the Influence 
of Learning 
Media. 

Collaborative 
Ability and 
Science 
Process 
Skills 

Mobile 
Application 

University Quantitative Test 

7. (Khan et al., 
2019) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Motivation 

Augmented 
Reality 

University Quantitative Survey 

8. (Nurjanah & 
Dahlan, 
2018) 

Examining 
the Influence 
of Learning 
Media. 

self-regulated Computer 
Application 

Junior 
High 
School 

Quantitative Survey 

9. (Han & Niu, 
2019) 

Examining 
the Influence 
of Learning 
Media. 

Vocabulary 
Acquisition 

Multimedia University Quantitative Test 

10. (Arslan et 
al., 2020) 

Examining 
the Influence 
of Learning 
Media. 

- Augmented 
Reality 

University RnD Survey, 
Interview, 
Observation, 
and Test. 

11. (El-Sofany 
& El-
Haggar, 
2020) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Outcomes 

Mobile 
Application 

University Quantitative Test 

12. (Hasbiyati et 
al., 2019) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Outcomes 

E-Book Junior 
High 
School 

Quantitative Survey, 
Observation 
and Test. 

13. (Hussain, 
2018) 

Examining 
the Influence 
of Learning 
Media. 

Vocabulary 
Mastery 

ICT Based Junior 
High 
School 

Quantitative Test 

14. (Laili et al., 
2019) 

Development 
of Learning 
Media. 

- E-Module Vocational 
High 
School 

RnD Survey, 
Interview, 
and 
Observation. 

15. (Amelia et 
al., 2021) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Outcomes 

Multimedia Senior 
High 
School 

Quantitative Test 
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No Author Research 
Aims 

Type of 
Learning 
Outcome 

Media 
Type 

Education 
Level Methodology 

Data 
Collection 
Technique 

16. (Lebedeva et 
al., 2023) 

Examining 
the Influence 
of Learning 
Media. 

Academic 
Achievement 

Mobile 
Application 

University Quantitative Test 

17. (Irawati et 
al., 2022) 

Examining 
the Influence 
of Learning 
Media. 

Critical 
Thinking 
Skills 

Mobile 
Application 

Senior 
High 
School 

Quantitative Survey 

18. (Amin et al., 
2021) 

Examining 
the Influence 
of Learning 
Media. 

Mathematical 
Problem 
Solving 

Mobile 
Application 

Vocational 
High 
School 

Mixed 
Method 

Survey and 
Observation. 

19. (Widodo et 
al., 2020) 

Examining 
the Influence 
of Learning 
Media. 

scientific 
literacy 

Mobile 
Application 

Junior 
High 
School 

Quantitative Survey. 

20. (Suprianto et 
al., 2019) 

Development 
of Learning 
Media. 

Students’ 
Autonomous 
and Learning 
Outcomes 

Mobile 
Application 

Elementary 
School 

RnD Survey, 
Interview, 
and 
Observation. 

21. (Kusuma et 
al., 2022) 

Development 
of Learning 
Media. 

Learning 
Motivation 

Mobile 
Application 

Vocational 
High 
School 

RnD Survey, 
Interview, 
and 
Observation. 

22. (Rahmawati 
& Ramadan, 
2021) 

Examining 
the Influence 
of Learning 
Media. 

High-Level 
Thinking 
Skills 

Animation Senior 
High 
School 

Quantitative Test 

23. (Çoban & 
Göksu, 
2022) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Motivation 

Virtual 
Reality 

University Quantitative Survey 

24. (Nasution et 
al., 2021) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Outcomes 

Mobile 
Application 

Vocational 
High 
School 

Quantitative Test 

25. (Kuanbayeva 
et al., 2022) 

Examining 
the Influence 
of Learning 
Media. 

Skills Multimedia Senior 
High 
School 

Quantitative Test and 
Observation 

26. (Rina, 2022) Development 
of Learning 
Media. 

Critical 
Thinking 
Skills 

Mobile 
Application 

Senior 
High 
School 

RnD Survey, 
Interview, 
and 
Observation. 

27. (Yaniawati 
et al., 2021) 

Development 
of Learning 
Media. 

Creative 
Thinking 
Skills 

Mobile 
Application 

Junior 
High 
School 

RnD Survey, 
Interview, 
and 
Observation. 



 Journal of Learning for Development 12(2), 2025  
 

 

354 

 
 

No Author Research 
Aims 

Type of 
Learning 
Outcome 

Media 
Type 

Education 
Level Methodology 

Data 
Collection 
Technique 

28. (B.C.Y. Lim 
et al., 2020) 

Examining 
the Influence 
of Learning 
Media. 

Academic 
Achievement 

E-Book University Quantitative Test 

29. (Daud et al., 
2020) 

Examining 
the Influence 
of Learning 
Media. 

Learning 
Motivation 

Mobile 
Application 

University Quantitative Survey 

Source: search results from www.google.com and www.scopus.com for 2018-2023, after selection 

Learning Media Implementation Research Trends by Research Aims 
The purpose of the study was to conduct a review analysis in order to ascertain the effects or 
influence of digital learning materials on student performance or educational outcomes. By 
examining 29 pertinent research articles, the subsequent findings were derived, as summarised in 
Figure 2. 

 
Figure 2: Research trends by research aims 

Research Analysis by Type of Learning Outcome  
The incorporation of educational materials in the learning journey greatly influences the 
predetermined learning goals. Through an extensive analysis of various relevant publications, it 
becomes apparent that the effect or influence of digital learning tools on student achievement or 
learning outcomes can be discerned. The subsequent discoveries are a result of a thorough 
investigation into pertinent research articles as indicated in Figure 3. 
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Figure 3: Types of learning outcomes obtained by learners 

Examination of Digital Learning Media Formats and Utilisation across Diverse Educational 
Settings  
A review of 29 studies highlighted the diverse formats of digital learning media used across 
educational levels, including animation, interactive multimedia, mobile applications, e-modules, 
e-books, computer-based tools, ICT platforms, augmented reality, and virtual reality. These 
formats support varied learning activities, as illustrated in Figure 4. 

 
Figure 4: Digital learning media type 

In relation to the utilisation of digital media based on educational levels, the examination 
of the literature findings reveals a prevailing trend. It is widely recognised that research of 
considerable importance encompasses different educational levels as research settings, with the 
learners involved as research participants. Within this particular study, the sample population 
utilised to explore the usage of digital educational media consisted of students from various 
educational backgrounds. Through an extensive review of multiple articles, the analysis presents 
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a comprehensive portrayal of the research findings categorised by population type and 
educational level (see Figure 5). 

 
Figure 5: Education levels used as research sites in utilisation of digital learning media 

Exploring Diverse Research Methodologies and Evaluating Learning Media 
Various research methods were employed to investigate the efficacy of digital learning media in 
enhancing skills and student learning outcomes within classroom settings. These methods 
included quantitative analysis, research and development (R&D), literature review, and mixed 
methods. By conducting a comprehensive review of 29 studies, the findings portrayed in Figure 
6 provide an insightful illustration of the outcomes derived from the chosen research design. 

 
Figure 6: Types of methods used in utilising digital learning media 

Numerous studies have examined the impact of digital learning media on learning 
outcomes across educational settings, consistently showing positive and significant effects. Of 
the 22 studies analysed, all reported effectiveness, with none indicating insignificant results. 
These findings, presented in Figure 7, also provide a comprehensive overview of media 
effectiveness in supporting the learning process. 
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Figure 7: Trends in the effectiveness of digital learning media 

Discussion 
Rapid technological advancement has transformed various sectors, including education. In 
response, schools and universities have been increasingly integrating technology to enhance 
efficiency and support the development of students’ technological knowledge and skills (Shatri, 
2020; Downie et al., 2021). The 29 studies that were examined encompassed a diverse range of 
topics and were sourced from multiple scientific journal databases. Through careful review and 
analysis of these studies, it became apparent that information and communication technology 
(ICT) applications, including computers, smartphones, and the internet, were extensively utilised 
and were shown to have a beneficial impact on educational achievements (Amin et al., 2021; 
Han & Niu, 2019).  

The utilisation of learning media has become a prominent research focus, and it is widely 
acknowledged that integrating ICT into education can greatly benefit students by enhancing their 
access to information. This leads to a more engaging and diverse learning experience (Martines, 
2021; Hoesni et al., 2020). Hence, it is logical to assume that if research trends indicate that ICT-
based learning, particularly through mobile applications (m-learning), is implemented with 
careful planning, it will enhance learning performance. 

Research trends show that digital learning media not only improve knowledge acquisition 
but also enhance essential 21st century skills, including scientific and digital literacy, critical and 
creative thinking, collaboration, and problem-solving. These findings underscore the importance 
of integrating digital media to support comprehensive learning outcomes (Ilgaz, 2021; Yılmaz, 
2021). 

The utilisation of digital media in learning, as indicated by the identified research trends, 
enhances the flexibility of the learning process and greatly facilitates the contextualisation of 
various subjects. Moreover, it is even possible to virtualise certain materials to further enhance 
the learning experience (Çoban & Göksu, 2022). In other subjects, technology can provide real-
life examples, and can provide practical guidance or tutorials to make it easier for students to 
understand the content (Amin et al., 2021; Salhab & Daher, 2023). Based on this analysis, a 
paradigm is presented that highlights one of the benefits of utilising digital learning media, 
which lies in its capacity to present educational material in diverse information formats such as 
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audio, video, and audio-video. This adaptability caters to the needs of learners, ensuring effective 
comprehension and engagement with the content (Bukhori et al., 2019; Hapsari et al., 2019).  

This study confirms the positive effect of digital learning resources across educational 
levels. However, limitations include potential selection bias due to limited database scope, 
methodological variability among studies, and possible publication bias favouring positive 
outcomes, which may have overstated the effectiveness of digital media. 

The effect of digital learning tools can be significantly influenced by contextual factors 
such as subject matter, student demographics, and technological infrastructure, which this study 
might not have fully captured. The success of these media could also be linked to the growing 
adoption and convenience of technology in daily life, rather than solely to the quality of the 
media. Furthermore, pedagogical approaches such as constructivism might have enhanced 
benefits. Therefore, while these results highlighted the potential of digital learning media, it is 
crucial to consider their limitations and alternative interpretations for a comprehensive 
understanding. This study found that individuals with various educational backgrounds showed 
significant improvements in academic and soft skills when using digital learning tools. However, 
in creating these resources we should consider factors such as student characteristics, material 
attributes, and school facilities, as these vary across educational levels from elementary school to 
university. Consequently, this research provides a foundation for educators to integrate digital 
media to improve their learning outcomes. 

Conclusions and Recommendations 
In this study, individuals with different educational backgrounds demonstrated a noteworthy 
improvement in both academic and soft skills when utilising digital learning tools. However, it is 
important to acknowledge that the development of digital learning resources should consider 
several factors, such as student characteristics, material attributes, and school facilities, as these 
aspects vary across different levels of education ranging from elementary school to university. 
Consequently, this research serves as an innovative foundation for educators to initiate the 
integration of digital media in order to enhance learning achievements. 

The findings provide a foundation for integrating digital learning media into instructional 
practice. Regardless of format, such media positively impact academic performance. Aligning 
media with students’ characteristics could enhance their engagement, reduce their boredom, and 
improve their comprehension. 
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