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1. Introduction 
Technology in the field of education plays a crucial role in fostering high-quality education. The 

utilization of technologies such as artificial intelligence (AI) and others enables the realization of 
interactive, engaging, and effective learning [1], [2]. Technology in the field of education plays a 
crucial role in fostering high-quality education. The utilization of technologies such as artificial 
intelligence (AI) and others enables the realization of interactive, engaging, and effective learning [3]. 
This is in line with the evaluation of technology utilization in education, which focuses on eight 
themes consisting of learning outcomes, affective factors, design behavior, technology components, 
pedagogy, attendance, and institutional environment [4]. Theoretically, the application of educational 
technology should consider various aspects such as learning outcomes, affective factors, instructional 
design, and institutional environment to have a holistic and sustainable impact [3], [5]. 

In practice, the application of technology in the education sector is increasing, but not yet evenly. 
Various studies show that access to and use of technology can have various positive effects on students 
and educators [2], [6], [7]. However, its application in the field often encounters technical obstacles, 
the capacity of teaching staff, and the quality of online learning design that is not optimal [8], [9]. One 
of them is in the realm of physical education or fields that rely on physical practice; the integration of 
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technology is still fairly limited due to unprepared teachers, less mature approaches, and shifting 
priorities in teaching [10], [11]. 

Particularly in the ASEAN context, the reality of implementation and research becomes more 
complex due to the heterogeneity of its member states. The uniqueness of ASEAN lies in the variation 
in the level of development and digital infrastructure between countries, the plurality of languages and 
educational cultures, as well as the differences in national policy capacity, which cause the adoption 
of EdTech to be not homogeneous [12], [13]. In addition, the geography and demographics of a 
predominantly young population create simultaneous regional and local challenges and opportunities. 
[13]. The combination of these factors has led to the need for cross-country research-based analysis 
that can provide policy and practice recommendations that become more relevant and equitable. 

Bibliometrics is becoming an effective approach to map publication patterns, collaborations, 
domain keywords, and emerging topics [14], [15] thus becoming an important tool to formulate 
regional research and policy agendas [16], [17], [18]. However, the available bibliographic studies 
tend to be individual studies and not generalized, so a comprehensive mapping that focuses on the 
topic of educational technology in the ASEAN region is still lacking [19], [20], [21], [22]. Thus, a 
significant gap is still present in bibliometric analysis. This study aims to address this gap by 
comprehensively analyzing trends, patterns, and future research directions in educational technology 
in the ASEAN region through Scopus data analysis. 

This study utilizes a comprehensive bibliometric analysis to examine and quantify the existing 
literature, to identify strengths, emerging trends, and opportunities for collaboration in educational 
technology research in the ASEAN region. The findings from this analysis will provide researchers 
and policymakers with valuable insights into the opportunities and needs of educational technology 
research in the ASEAN region, facilitating the development of more effective and innovative research 
strategies. In addition, this bibliometric research also aims to align research directions with practical 
needs and educational policies to ensure that the results not only enhance theoretical understanding 
but also contribute meaningfully to improving the quality of educational technology research and its 
utilization in the education sector. 

2. Method 
2. 1. Database Selection 

This research uses the Scopus database to collect articles that match the predetermined criteria. 
The selection of Scopus as a data source is based on its comprehensive coverage and has the latest 
citation analysis, making it easier for researchers to check collaboration networks and to export 
tabulated data that has been selected [23]. 

2.2. Inclusion Criteria 

Search keywords are applied to obtain bibliometric data that match the research objectives. The 
keywords used in the document search were TITLE ("educational technology") AND TITLE-
ABSTRACT-KEYWORD (school OR student OR learning OR university). These keywords have 
been carefully designed to target publications specifically focused on educational technology, 
ensuring the articles retrieved remain relevant to the research objectives. In addition, restrictions on 
ASEAN countries were also made so that the final articles obtained remained relevant. For the year 
limitation itself, the researcher does not provide a minimum publication year limit; this aims to provide 
more complete data on the development of research trends on educational technology research topics 
in the ASEAN region. 

2.3. Selection Criteria and Quality Assurance 

To ensure that the analysis remained in line with the research objectives, the data collected was 
limited to finalized articles and conference papers, which ensured the credibility and depth of the 
findings. In addition, first authors were limited to authors from ASEAN countries. Fig. 1 depicts the 
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selection flow following the PRISMA framework [24], which can clarify the systematic and rigorous 
nature of this research. This methodology aims to generate quality bibliometric data and strengthen 
the validity of the analytical insights generated. 

 
Fig. 1. Bibliometric analysis flowchart using PRISMA 

2.4. Data Analysis Procedure 

This research utilizes different bibliometric analysis methods, namely frequency analysis, co-
authorship analysis, co-citation analysis, and co-word analysis, all of which follow the methodological 
framework established in bibliometric research [25]. The use of these four methods aims to provide a 
comprehensive insight into the patterns of scientific production and identify the five most influential 
sources on this topic. Through this approach, researchers were able to accurately calculate the 
frequency of publications across different time periods, shedding light on scientific trends from year 
to year. Through frequency analysis, the study identified relevant sources, thus highlighting journals 
with a substantial volume of publications dedicated to educational technology research. 

Co-authorship analysis was used to explore the collaborative patterns that emerged among 
researchers in educational technology publications. Through this method, researchers were assisted in 
retrieving and analyzing data related to the country of origin of correspondence authors, top 
institutional affiliations, and leading authors in the field. The analysis also mapped international 
collaboration networks and institutional partnerships, providing comprehensive insights into the 
geographical and institutional distribution of research contributions. The analysis also further assisted 
researchers in uncovering the complex interconnections between researchers and institutions active in 
educational technology research in the ASEAN region. 

The co-citation analysis method was used to systematically examine and map the citation 
relationships between publications and data sets. Through this approach, we were able to identify the 
countries with the most citations, providing quantitative insights into the countries that have made a 
significant academic impact on educational technology research in the ASEAN region. In addition, 
through this method, information is also obtained by analyzing the distribution of research 
contributions in different countries, the underlying factors contributing to variations in publication 
output, and the influence of citations among ASEAN countries. 
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Finally, co-word analysis was used to analyze the semantic structure and theme patterns present 
in the articles obtained. This analysis facilitated the mapping of key research themes and enabled the 
visualization of semantic networks formed by co-occurring terms and concepts. This analysis provides 
information regarding the current state of educational technology research in the ASEAN region and 
its potential for future development and collaboration between countries in ASEAN and other 
countries in the region. 

2.5. Analytical Tools 

The analysis was conducted using the biblioshiny package run through RStudio software. The 
analysis approach included analyzing publication growth, research trend patterns, and identifying 
influential contributors in the field. In addition, analysis was also conducted through the VOSViewer 
software to visualize the co-occurrence network between keywords. Mapping through VOSViewer 
also allows visualization of thematic clusters and quantification of relational closeness between 
keywords [15]. The use of two software tools in this bibliometric analysis provides a detailed and in-
depth exploration of the bibliometric landscape, providing comprehensive information regarding the 
development of trends and their relevance in educational technology research in the ASEAN region. 

3. Results and Discussion 
3.1. Main Information 

This study analyzed publications on the topic of educational technology in the ASEAN region 
from 1982 to 2026. The sample analyzed consisted of 97 articles published in 76 sources (journals 
and proceedings). Quantitatively, the main findings were as follows. The publication growth rate was 
recorded at 1.59% per year. The analyzed documents were also found to have an average age of 5.46 
years. Then the total citations recorded were 5103 and resulted in an average of 52.61 citations per 
document. For the references themselves, the total number of references cited in the entire sample was 
3449, or an average of 35.56 references per document. 

In terms of keywords and author involvement, 284 keywords and 316 authors contributed to this 
corpus. A total of 14 documents (14.43% of all documents) were the work of a single author. The 
proportion of documents involving international collaboration was 22.68%, while the average number 
of co-authors per document was 3.45. Full details of the distribution of these metrics have been 
presented in Fig. 2. 

 
Fig. 2. Document source details 

Although the average citation rate is relatively high, the aggregate pattern shows asymmetry. The 
high average citations could be due to a few highly impactful core articles; in other words, the visibility 
of the corpus appears to be concentrated on a select number of works rather than evenly distributed 
across publications. On the other hand, the low annual growth rate (1.59%) indicates that the increase 
in the quantity of publications in ASEAN has been slow and inconsistent throughout the study period. 
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The collaboration aspect displays a mixed character: the average co-author score (3.45) and the 
presence of about 22.7% of documents collaborating across countries indicate a real collaborative 
practice, but the proportion cannot be said to be dominant. This, combined with the concentration of 
citations on certain works, suggests that research activity in ASEAN may rely on certain 
groups/affiliations that are more prolific and internationally influential, while the contributions of 
most authors and other sources are relatively limited in terms of citation impact. In addition, the 
distribution of publications in medium to low-quality proceedings and journals implies that, despite 
scientific production, the visibility and academic staying power of ASEAN findings in the global 
discourse may fluctuate depending on the publication venue chosen. 

3.2. Publication Trends 

Based on Fig. 3, publication activity on the topic of educational technology in the ASEAN region 
shows contrasting phases of development in the period 1982 to 2026. In the period 1982 to 2005, the 
number of publications was almost non-existent, with only two initial publications recorded. The three 
articles illustrate the development of research focus from conceptual pedagogical to empirical. The 
first article that appeared in 1982 placed educational technology as a definitional and institutional 
problem, in which the author inventoried conceptual approaches and recommended changes in faculty 
structure to improve teaching quality [26]. Then the second article, published in 1985, shifted the 
research focus to the pedagogical dimension by emphasizing the humanistic approach in language 
teaching and introducing four paradigms for computer-assisted learning [27]. In brief, these two 
articles marked the first step of the educational technology scene from the fundamental need for 
definitional clarification and institutional reinforcement towards the development of an explicit 
pedagogical framework for the use of technology in the learning process. No further articles on the 
same topic were found until 2002. Publications began to increase gradually in 2007, with a more 
pronounced acceleration from 2019, and peaked in 2023 with a total of 14 publications. 

 
Fig. 3. Annual scientific production 

In 2022, ASEAN published 13 articles on this topic, while the global publication count was 121. 
Therefore, it can be said that ASEAN's contribution is about 10.7% for that year (see Fig. 4). However, 
looking more broadly, the global trend over the last decade shows a sharper increase in the volume of 
publications on the topic of educational technology than in ASEAN; in other words, while ASEAN 
has experienced a post-2019 surge (in line with the response to the COVID-19 pandemic), the 
cumulative rate of ASEAN remains behind relative to the global trend. The post-2019 surge is 
consistent with the increased research focus on distance learning and technology solutions during the 
pandemic [28]. However, the low annual growth rate (1.59%) indicates that the surge is episodic, 
which increases volume in the short term but has not changed the long-term growth trend. 
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Fig. 4. Annual scientific production between ASEAN and the world 

3.3. Most Productive and Collaborative Between Countries 

Table 1 presents the number of affiliations that appear in the metadata, so the accumulated 
number of affiliations may exceed the number of unique articles (accumulated number = 103 in the 
table), as some articles have multiple affiliations across countries. Based on Table 1, Malaysia is the 
top contributor with 37 publications (35.92%), followed by Indonesia in the next place with 52 articles 
(29.38%). Thailand was the third country with 20 articles (11.30%) and 55 citations. The collaboration 
network analysis revealed three main research clusters. The first cluster (in blue) centers on Malaysia, 
which has established extensive collaborations with partners such as Singapore, China, Iran, Saudi 
Arabia, Jordan, Pakistan, Hong Kong, and Spain. These relatively strong linkages help explain 
Malaysia's dominance in terms of the number of affiliations. The second cluster (green color) includes 
Indonesia with links to Egypt, Australia, and Austria; these links are noticeably thinner than the 
Malaysian cluster. The third cluster (red color) consists of Thailand, which is networked with the UK 
and New Zealand, with the Thailand-UK linkage appearing more prominent than Thailand-New 
Zealand. 

Table 1.  The top five countries with the highest publications 

Rank Country Total of Publications % 
1st Malaysia 37 35.92 
2nd Indonesia 34 33.01 
3rd Thailand 13 12.62 
4th Philippines 8 7.77 
5th Singapore 7 6.80 

 

Malaysia's superiority in terms of publications on educational technology topics compared to 
ASEAN countries such as Indonesia and Singapore is not a coincidence, but the result of a deliberate 
national strategy that has been in place for decades. This strategy systematically aligns top-down 
policy directives, such as the Malaysian Education Development Plan (PPPM) [29], with institutional-
level performance metrics (MyRA) [30], as well as individual-level incentives (research grants, 
publication bonuses, and promotion criteria). In contrast, Singapore's policy prioritizes the 
pedagogical application of technology within its education system [31], [32], while Indonesia's focus 
remains on addressing fundamental challenges related to infrastructure and equity [33]. 

In the collaboration network analysis, the country distribution pattern in Fig. 5 shows a 
concentration of research capabilities in certain countries that act as centers of scientific production 
on this topic in ASEAN. The strength of the Malaysian network increases access to collaborations, 
resources, and co-publications, which aids visibility; however, it also creates dependency within 
ASEAN on a few central nodes. In addition, the absence of publications from some ASEAN countries 
(Laos, Cambodia, Myanmar, Timor Leste) in Scopus extractions suggests a research gap in this topic. 
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Fig. 5. Inter-country research collaboration network 

3.4. The Most Productive Source 

In Table 2, with 30 total citations and six publications, Journal of Physics: Conference Series 
from the UK is the journal with the highest citation and publication rate on this topic within the 
ASEAN region. The International Journal of Learning, Teaching, and Educational Research is in 
second place with 17 total citations and three publications. The journal has Q3 accreditation, making 
it the highest-accredited journal in the most productive journal group. Turkish Online Journal of 
Educational Technology and Advanced Science Letters are also included in this list, but unfortunately, 
both journals have been discontinued since 2017, according to Scimago data. Both were last recorded 
as Q4 accredited journals on Scimago. 

Table 2.  The top five journals with the highest publications 

Rank Journal SQa Publishing Country TCb NPc 
1st Journal of Physics: Conference Series Q4 IOP Publishing Ltd. UK 30 6 
2nd International Journal of Learning, 

Teaching, and Educational Research 
Q3 Society for Research and 

Knowledge Management 
Mauritius 17 3 

3rd Turkish Online Journal of Educational 
Technology 

Q4* Sakarya University Turkey 14 3 

4th Advanced Science Letters Q4* American Scientific Publisher USA 16 2 
5th AIP Conference Proceedings - American Institute of Physics USA 1 2 

a: Scopus Quartile, data accessed from 09 August 2025 at scimagojr.com 
b: Total of Citation 
c: Number of Publications 
*: Discontinue in Scopus 

The presence of proceedings and medium-low quality journals (Q3-Q4) in the productive list 
suggests that most of the region's output is published in journals that may have limited international 
visibility. While some articles achieve high citations, this distribution of journals indicates that an 
increase in volume is not necessarily followed by an increase in the proportion of publications in 
highly reputable journals. This factor may explain the fragmentation of ASEAN's scientific influence 
in the global sphere. 

3.5. The Most Productive and Collaborative Affiliations 

In the affiliation category with a topic focus on educational technology in the ASEAN region, as 
shown in Table 3, Malaysia is the dominating country with Universiti Teknologi Malaysia as the most 
productive institution with 16 publications (7.55%). The university leads in research contributions in 
this area. Only one affiliate from outside Malaysia, Universitas Negeri Padang, is in second place and 
comes from Indonesia with ten publications (4.72%). 
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Table 3.  The top five affiliates with the highest publications 

Rank Affiliation City Country TP* % 
1st Universiti Teknologi Malaysia Johor Baru Malaysia 16 7.55 
2nd Univeritas Negeri Padang Padang Indonesia 10 4.72 
3rd Universiti Putra Malaysia Seri Kembangan Malaysia 7 3.3 
4th Universiti Tun Hussein Onn Malaysia Parit Raja Malaysia 7 3.3 
5th Universiti Teknologi Mara Shah Alam Malaysia 6 2.83 

 

Furthermore, in Fig. 6, nine clusters illustrate the collaboration networks of various institutions 
in ASEAN and some institutions from other countries. These groups consist of 27 institutions and are 
grouped with different colours based on the research collaboration network formed. If examined 
further, the collaboration network between Nanyang Technological University (Singapore) and 
Universiti Putra Malaysia (Malaysia) is a collaboration network that can be considered strong. The 
thickness of the network formed evidences this. 

 
Fig. 6. Collaborative network between affiliates in the ASEAN region and the world 

The concentration of publications in a few institutions—most notably Universiti Teknologi 
Malaysia—suggests the existence of institutional hubs that play a central role in knowledge 
production. Such hubs tend to facilitate cross-national collaboration and increase co-publication 
opportunities, thus increasing the chances of influential articles emerging. However, the reliance on 
certain institutional drivers also suggests that the expansion of other national/institutional capacities 
remains uneven, so the distribution of scientific contributions in ASEAN remains unequal. 

3.6. Document with the Highest Citations 

Based on Table 4, the article with the highest citations is held by Machmud, Widiyan, and 
Ramadhani [34] with 41 citations that discuss ICT policy development to support educational 
technology by looking at four countries in ASEAN. The research examines the development and 
implementation of educational technology policies in ASEAN countries through a literature review. 
The contributions of each article on this topic are quite diverse. Not only is education policy, research 
related to technology adaptation in ESL [35] also busy. In addition, there is also a study related to the 
perspective of science teachers regarding the use of infographics for educational technology courses 
[36]. 

The concentration of citations on certain themes indicates that topics that offer cross-country 
perspectives, policy, or method synthesis tend to attract wider attention. This further confirms the 
pattern of unevenness: several strategic topics gain traction and high citations, while studies with a 
local focus or based on single cases tend to be less visible. 
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Table 4.  Top five authors with the highest citations 

Rank Authors Year Title TC 
1st Machmud, Widiyan, and 

Ramadhani 
2021 The development and policies of ICT supporting educational 

technology in Singapore, Thailand, Indonesia, and Myanmar 
41 

2nd Yew Kai Wen & Hua 2020 ESL Teacher’s Intention in Adopting Online Educational 
Technologies during COVID-19 Pandemic 

38 

3rd Jing, Wang, Chen, Wang, 
Yu, and Shadiev 

2024 Bibliometric mapping techniques in educational technology 
research: A systematic literature review 

38 

4th Fadzil 2018 Designing infographics for the educational technology 
course: Perspectives of preservice science teachers 

29 

5th Sakat 2021 Educational Technology Media Method in Teaching and 
Learning Progress 

23 

 

3.7. Focus Research 

The bibliometric analysis shows that educational technology is key and closely related to various 
research topics in education (Fig. 7). This can be seen from its connection with "quality of education", 
"artificial intelligence", "gamification", and "medical education". This network shows the 
development of research sub-topics among researchers to expand the topic of educational technology 
into broader, more inclusive, and timely education research topics. Other research focuses are centered 
on various issues, such as the usefulness of educational technology for learning, and its usefulness in 
other research fields, such as medical and engineering. This is illustrated in the connection between 
educational technology and keywords such as "medical education", "engineering education", and 
"industrial revolutions". This series of keyword networks indirectly shows that research in the ASEAN 
region on the topic of educational technology is starting to expand into various other relevant fields 
of study, especially in improving the quality of education through technology, as indicated by 
keywords such as "curricula" and "learning systems". 

 
Fig. 7. Research focus network 
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3.8. Keyword Novelty 

Next is the analysis of novelty through keywords. As illustrated in Fig. 8, the direction of research 
novelty in the field of educational technology in the ASEAN region is. Topics presented in bright 
colours, such as yellow, indicate that the topic is still quite new in the field of educational technology 
in the ASEAN region. Meanwhile, topics presented in a darker colour indicate that the topic has often 
been raised or discussed in various studies. Therefore, analysing the novelty of keywords is important 
to see the latest trends and novelty in the field of educational technology, especially in the ASEAN 
region. 

 
Fig. 8. Keyword novelty network 

One of the brightly colored keywords is "virtual reality" and "digital literacy". The emergence of 
these two terms indicates a new research focus in ASEAN related to educational technology. In 
addition, the findings indicate a new effort for researchers to improve the effectiveness of learning. 
This can be proven by the existence of a network of "quality education" related to "virtual reality" in 
the field of educational technology in the ASEAN region. The same thing also happens to "digital 
literacy," which is present to improve the quality of education in various countries in the ASEAN 
region. 

Why, then, have "digital literacy" and "virtual reality" emerged as new focal points in educational 
technology research in ASEAN? This trend is essentially not a random academic phenomenon, but a 
direct reflection of strategic priorities in ASEAN [37], [38]. There are key challenges that consistently 
drive the digital literacy research agenda. First is the widespread lack of ICT skills among ASEAN 
teachers [39], [40]. This is identified as a major obstacle to successful digital transformation. The 
second driver is the persistent digital divide, characterized by unequal access to connectivity and 
devices, especially in urban and rural areas [41]. Various studies highlight how this gap exacerbates 
learning inequalities, making it a critical focus area for researchers [42], [43], [44]. 

In contrast to the virtual reality (VR) buzzword, the research trend is driven by the convergence 
between the decreasing cost of the technology, its alignment with advanced pedagogical goals, and its 
adoption in government-supported pilot projects as a living laboratory for researchers [45], [46], [47]. 
These two research trends do not run parallel, but are deeply intertwined. Digital literacy is a 
prerequisite for the effective use of more advanced technologies such as VR. Students and teachers 
must be digitally competent to navigate virtual environments, solve technical problems, and engage 
with immersive content critically [48]. Conversely, VR can be a powerful platform for developing 
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high-level digital literacy skills [48]. Immersive environments can be used to teach complex digital 
citizenship concepts, simulate responses to misinformation, and foster collaborative problem-solving 
in digital spaces [49]. 

Starting from the above narrative, it can be said that research on the topic of educational 
technology in the ASEAN Region in the future will shift from merely identifying problems (digital 
literacy gap) and potentials (VR opportunities), towards designing solutions that integrate the two. 
The focus is no longer on two separate trends, but rather on how their synergy can be engineered. 
The main research opportunities lie in practical interventions, namely designing experiments to 
measure how effective VR can accelerate the mastery of digital citizenship skills, developing low-
cost VR implementation models for schools in isolated areas to ensure inclusivity, and creating new 
teacher training modules that utilize immersive technology to improve their competencies. This also 
applies to other keywords, given that each keyword has its own relevance. 

4. Conclusion 
Research on educational technology in ASEAN across the last four decades (1982–2026) paints 

a paradoxical landscape: while a scholarly foundation has been established, its growth has been slow, 
uneven, and concentrated. Although a surge in publications post-2019 indicates the region's response 
to urgent catalysts like the COVID-19 pandemic, a low annual growth rate and a disparate distribution 
of contributions signify a development that is more episodic than sustainably transformative. The 
dominance of Malaysia, driven by strategic policies and structured research incentives, stands in stark 
contrast to other nations focusing on infrastructural challenges or pedagogical applications. This 
pattern, coupled with a concentration of citations within a handful of works and publication in mid-
tier sources, confirms that ASEAN stands at a strategic crossroads: a choice between merely 
increasing publication volume and building a cohesive, sustainable scientific impact on the global 
stage. 

These findings present urgent strategic implications for stakeholders. For policymakers, the 
challenge is to transition from national silos toward integrated regional collaboration. This effort must 
transcend collaborative rhetoric and manifest in concrete initiatives, such as establishing a joint 
ASEAN research fund targeting cross-border issues and harmonizing quality standards to incentivize 
publication in high-impact journals. For researchers, the era of descriptive studies must urgently 
conclude. The most promising opportunities lie at the intersection of pressing needs and technological 
innovation. Future research must prioritize validating technological efficacy through rigorous 
experimental and longitudinal studies; for instance, testing how VR can accelerate digital literacy 
acquisition or examining the long-term impacts of AI adoption in diverse learning environments. For 
educators, these findings call for a shift from passive consumers to pedagogical innovators. Effective 
adoption strategies do not merely await top-down directives but proactively form communities of 
practice (CoPs) across schools and nations to share best practices in integrating gamification, VR, or 
AI into existing curricula, transforming classrooms into living laboratories for innovation. 

Ultimately, the landscape of educational technology research in ASEAN is at a strategic 
inflection point. The past increase in publication volume has successfully laid a foundation, but it is 
no longer adequate to address future challenges. ASEAN is now transitioning from quantity-driven 
research to quality-driven innovation, a shift that demands stronger cross-national collaboration and 
experimental validation. This pivot is the only pathway to ensure that research is not only academically 
relevant but also capable of generating tangible, inclusive, and transformative solutions for the entire 
region. 
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