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 This study explores the digital transformation in education 

accelerated by the COVID-19 pandemic using a bibliometric 

analysis of 1,300 Scopus-indexed publications from 2020–2025. 

Using the keywords “digital” AND “transformation” AND 

“education.” Analyzed using VOSviewer, Biblioshiny, and 

Microsoft Excel, and OpenRefine. The study identifies publication 

trends, prolific authors, institutions, and key research themes. The 

results show a surge in research on human-centered e-learning, 

innovation, and digital transformation. China tops the list with 83 

articles, indicating high contributions, while the University of 

Oxford tops the list with the most contributions, with 28 articles. The 
Financial University, Under the Government of the Russian 

Federation, follows with 27 articles. The study emphasizes the 

importance of international collaboration and recommends further 

investigation into the socio-pedagogical implications of digital 

adoption in diverse educational contexts. 
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1. INTRODUCTION 

Digital transformation in education is a fundamental change in the way the teaching 

and learning process, academic administration, and interactions between educators and 

students are carried out by utilizing digital technology [1], [2], [3]. Rapid technological 

developments have encouraged educational institutions around the world to adapt by 

creating learning systems that are more flexible, efficient, and adaptive to the challenges of 

the digital era. [4], [5], [6]. This transformation is not only limited to the use of electronic 

devices but also involves a paradigm shift [7], learning models, and the role of education 

actors in welcoming the era of technological disruption [8]. 

Technological developments occur continuously without being realized. This 

progress cannot be avoided or even stopped [9]. In the current era, humans are required to 

carry out digital transformation, and this is the beginning of the creation of a new, more 
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effective, and efficient way to replace the long-standing process of doing something. This 

activity is carried out through the utilization or use of existing technology [10]. Digital 

transformation is a metamorphosis of a company or organization that involves several 

aspects, starting from human resources, processes, strategies, and structures through the 

adoption of technology to improve performance [9], [11], [12]. 

The COVID-19 pandemic marks a critical phase in the history of global education 

[13], [14]. As face-to-face learning was widely suspended, education systems experienced 

an abrupt shift to online learning models [15]. While many educational institutions 

struggled to adapt, this situation also opened up opportunities to accelerate the 

digitalization of education. In the post-pandemic era, many countries and institutions are 

starting to evaluate hybrid and blended learning models as long-term approaches rather 

than just stopgap solutions [16], [17]. To better understand how this digital transformation 

in education is evolving, a systematic and measurable analysis of the existing literature is 

needed. Bibliometrics is a quantitative method used to analyze scientific publication 

patterns, including publication frequency, collaborations between authors or institutions, 

citations, and topic trends in the literature [18], [19]. In the context of this study, a 

bibliometric approach is used to understand the dynamics of research on digital 

transformation in education as reflected in the Scopus database during the period 2020–

2025. Bibliometric analysis is used to map the knowledge structure of a field, identify the 

most influential authors or journals, and track the evolution of keywords or popular topics 

[20], [21]. The data visualization of this study uses the VOSviewer and Bibliometrix tools 

[22], [23]. These tools can visualize emerging collaboration networks and theme trends 

with a clear view. This approach is especially relevant to analyze the highly dynamic and 

multidisciplinary Post-Covid 19 phenomenon. 

Previous studies were more descriptive, discussing the impact of implementing 

digitalization in education [24]. The Role of Digitalization in Educational Progress [25], 

the positive and negative impacts of digitalization in education [26], [27], and the Urgency 

of Digitalization in Education [28]. Meanwhile, this study uses a bibliometric method to 

determine the trend of scientific publications in the study of digital transformation in the 

field of education. Therefore, this study is important to fill this gap by presenting a 

comprehensive analysis based on data from Scopus, one of the largest scientific databases 

in the world. 

Based on this description, the purpose of this study is to analyze the trend and 

growth of scientific publications on digital transformation in education in 2020–2024 

based on Scopus data, identify the most productive authors, institutions, and countries on 

this topic, map keywords and main themes that are currently developing. The formulation 

of the problem in this study is: 1. What is the trend of scientific publications related to 

digital transformation in education in the Scopus database in 2020–2024? 2. Who are the 

most productive authors and institutions on this topic? 3. What are the keywords and main 

themes that are currently developing in research related to digital transformation in 

education? 
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2. METHOD  

This study uses a bibliometric analysis approach to analyze scientific publications, 

which allows researchers to conduct quantitative evaluations of the number of publications, 

research trends, and collaboration patterns between authors, institutions, and countries that 

contribute to this field. Bibliometric analysis aims to map the distribution of publications, 

identify dominant topics, and understand the relationship between elements in the literature 

that focuses on Digital Transformation in Post-COVID-19 Education. The bibliometric 

approach was chosen because it is able to provide a comprehensive quantitative picture of 

research trends, scientific collaborations, and publication distribution across geographic 

regions and academic institutions [29].  

In this study, the Scopus database was used as the primary source for data 

collection, given its reputation as a leading scientific database that provides access to 

indexed scientific articles globally. Scopus was chosen because its articles have gone 

through a rigorous peer review process, making it a credible data source. The data 

collection stage in this study went through several systematic steps. The first step was to 

collect data at 09.00 on April 24, 2025, using a more specific title-abstract-keyword query 

("Digital" AND "Transformation" AND "Education"). This search resulted in 6,300 

document articles that were relevant to the topics of transformation, digital, and education. 

After the initial results were obtained, further data filtering was carried out to ensure that 

only articles that met the relevance criteria would be analyzed. Filtering was carried out 

with several filters, as follows: First, only selected journal articles were selected. Second, 

only articles that had been published were final. Third, ensure that the selected articles only 

use English. Fifth, the years are only from 2020-2025. This filtering process ensures that 

only articles of the highest quality and clear relevance to the research topic are used in the 

bibliometric analysis. Thus, the data analyzed in this study has high integrity and validity.  

In the data visualization process, this study uses the Biblioshiny application as part 

of the Bibliometrix R package, VOSviewer, and also Microsoft Excel 2010 for additional 

data processing. Biblioshiny is used for descriptive statistical analysis and publication 

trend graphs. [30], while VOSviewer helps map keyword networks, author collaborations, 

and intertopic relationships in visual form [31]. Microsoft Excel is used to organize data, 

create tables, and calculate specific frequencies that cannot be generated directly from 

visualization applications [32]. To ensure the quality of the data used, the data cleaning 

process is also carried out using OpenRefine. OpenRefine is used to handle inconsistencies 

in data, such as duplication and writing errors, ensuring that the data used in the analysis is 

well-structured and free from errors that can affect the results of the analysis [33]. The 

combination of these tools allows for more comprehensive and structured data 

interpretation so that the research results have a strong analytical basis and can be 

scientifically accounted for. 

This study applies strict inclusion criteria to ensure that only relevant and quality 

articles are used in bibliometric analysis. Articles included in the inclusion criteria must be 

final and complete and written in English to ensure consistency and readability in the 

analysis. In addition, the selected articles must discuss Digital Transformation in Education 

post-COVID-19 pandemic. The primary focus is on articles that discuss aspects of the role 
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and impact of digital transformation in education. On the other hand, the exclusion criteria 

stipulate that articles published in non-academic journals that have not gone through a 

peer-review process will be excluded because the quality of the article is not guaranteed 

and does not meet scientific research standards. Articles that have a final version or are 

published as early access will also be excluded. Articles that are not relevant to the topic of 

Digital Transformation in Education or articles that are incomplete or duplicate are also 

excluded from the analysis. This selection strategy aims to maintain the quality and 

validity of the research so that only the most relevant and verified articles are considered in 

this study. 

 

 
Figure 1. Research Flowchart 

 

3. RESULTS  

There are 6,300 documents in the form of articles, proceedings, and books from the 

search results at 09.00 on Thursday, April 24, 2025. After filtering based on the year of 

publication between 2020 and 2025 and only taking articles that use English and 

Indonesian with keywords that match the theme of digital education transformation, 1.300 

articles were obtained, which will be analyzed and visualized by researchers 

 

3.1.  Development of the number of scientific publications on Digital Transformation of 

Education per year 

Figure 2 illustrates the development of the number of scientific publications related 

to digital transformation in the period 2020 to 2025. From the graph, there is a consistent 

increasing trend in the number of scientific articles since 2020, which peaked in 2024. This 

can be attributed to the increasing urgency and attention to digital transformation in 
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education and global society, especially in response to the COVID-19 pandemic. The 

pandemic has accelerated the adoption of digital technology in education (e-learning, 

online learning, digital platforms), industry (Industry 4.0, digitization), and sustainable 

development (sustainability, human capital). So, it is not surprising that in those years, 

there was a spike in the number of scientific publications discussing these issues. 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Development of Scientific Publications 

 

Digital transformation in the world of education has become a central issue because 

of its crucial role in ensuring the continuity of the teaching and learning process amidst 

global disruption. In addition, the digitalization of education has also triggered new studies 

on the effectiveness of technology, accessibility of online learning, and the digital divide, 

which are increasingly becoming major concerns for the academic community. 

However, the sharp drop in 2025 in this graph can be explained by two 

possibilities: first, the data for 2025 may not have been fully collected or available, given 

that this year is still ongoing. Second, there could also be a shift in research focus toward 

post-pandemic issues or new technological transitions that have not been widely discussed 

in the scientific literature. Digital transformation in education is a very active research 

topic and has seen a significant spike in recent years, especially as a result of the pandemic. 

Although 2025 shows a drop in the production graph, this trend is likely temporary and 

will continue to evolve as new challenges and innovations emerge in the global digital 

ecosystem. 

 

3.2. Distribution of publications by country of corresponding author 

Figure 3 explains the distribution of publications based on the country of the 

corresponding author, showing the dynamics of global research strength in the field of 

digital transformation. The dominance of China, which has the highest number of 

publications, and most of them are single-country publications (SCP), indicates that this 

country has a very strong domestic research ecosystem. This can be attributed to 
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aggressive national policies in supporting digitalization and domestic technology 

development, such as the “Made in China 2025” program that encourages innovation in the 

high-tech sector. 

Figure 3.  Distribution of publications by country of corresponding author 

However, China's research strength is more inward-looking than that of countries 

such as Spain, Germany, and the UK, which show a larger proportion of international 

collaboration (MCP). This shows that although they may produce fewer documents than 

China, they are superior in global collaboration networks. In the modern knowledge 

ecosystem, cross-country collaboration is often correlated with increased research quality, 

technology transfer, and openness to more varied ideas and approaches. 

It is interesting to note that Indonesia is in fourth place with a dominance of SCP. 

This shows that Indonesian researchers are actively producing literature in the field of 

digital transformation, but collaboration with foreign researchers is still limited. This could 

be an important signal for national research policy: there is an urgent need to encourage the 

internationalization of research, both through collaboration schemes, visiting scholar 

programs, and publications in highly reputable journals with foreign institutions. Without 

strengthening MCP, Indonesia's position on the global scientific map will remain limited to 

the local circuit. 

Countries such as Malaysia, India, and South Africa also show a similar pattern to 

Indonesia's strong national production but still need to increase global engagement. 

Meanwhile, countries such as the United States and the United Kingdom, which 

historically have a well-established research tradition, continue to show a balance between 

local strengths and international networks. From a global science-policy perspective, this 

data strengthens the argument that international collaboration is not only about expanding 

access but also about encouraging quality, cross-border innovation, and research impact. 

Smart countries are those that are able to combine local strengths with global networks 

strategically. 
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3.3. The most cited scientific articles 

Figure 4 shows the ten most cited scientific documents globally (Most Global Cited 

Documents) on the topic of digital transformation. From the graph, it can be seen that the 

article written by Dwivedi YK in 2023 and published in the International Journal of 

Information Management is ranked first with a total of 1968 global citations. The second 

position is also occupied by another article by Dwivedi YK from 2020 in the same journal, 

with 758 citations. Meanwhile, an article by Iivari N, also published in 2020 in the same 

journal, is ranked third with 616 citations. The dominance of the International Journal of 

Information Management journal in this list shows that the journal is the primary channel 

for publishing research related to digital transformation. 

 

 

 

 

 

Figure 4. The ten most cited documents 

 Most of the articles included in this graph were published in the period 2020–2023, 

indicating that interest in the topic of digital transformation has increased sharply during 

and after the COVID-19 pandemic. This is in line with the fact that the pandemic has 

accelerated the adoption of digital technology in various aspects of life, including 

education, government, and the business sector. The interim conclusion of this graph 

shows that scientific publications in the field of digital transformation receive great 

attention from the global academic community, primarily if published in a highly reputable 

journal. This finding also emphasizes the importance and urgency of research on digital 

transformation in responding to the challenges of the times in the current era of 

technological disruption. 

 

3.4. Most Relevant Affiliates 

Figure 5 presents information on the “Most Relevant Affiliations” based on the 

number of articles produced by authors affiliated with these institutions. It can be seen that 

the University of Oxford is at the top with the largest contribution, with 28 articles. 

Following in second place is the Financial University Under the Government of the 

Russian Federation, with 27 articles. Beijing Normal University also shows quite high 
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productivity with 17 articles. Meanwhile, a group of institutions such as Linnaeus 

University, University of Johannesburg, University of Tasmania, Institute for the Future of 

Education, King Saud University, University of Patras, and University of Seville have a 

lower number of articles, ranging from 10 to 15 articles. Overall, the graph highlights the 

University of Oxford and Financial University as the main contributors to this collection of 

scientific publications, followed by Beijing Normal University. At the same time, the other 

institutions contribute less but are still part of the relevant publication landscape. 

 

Figure 5. Most relevant affiliates 

 

3.5. Frequently occurring keywords 

Figure 6 below illustrates the relationship between keywords that frequently appear 

together in scientific publications on the theme of digital transformation in the context of 

education. In this visualization, the size of the circle indicates the frequency of occurrence 

of a keyword—the larger the circle, the more frequently the word is found in the 

document. Words such as “digital transformation,” “education,” and “e-learning” appear to 

be the most dominant words because they have the largest circles. 

The red cluster depicts the theme of e-learning and digital learning, with keywords 

such as students, teachers, online learning, and educational innovation. The green cluster 

indicates a focus on digital transformation and education through keywords such as 

digitization, human capital, and education. The blue cluster highlights the link between the 

COVID-19 pandemic and the acceleration of the digitalization of education, with words 

such as COVID-19, motivation, and teacher. The yellow cluster shows the relationship 

between digital transformation, industry 4.0, and sustainable development through terms 

such as sustainable development, economic growth, and competencies. The purple or 

orange cluster shows the linkage of digital transformation to engineering and technology 

education, particularly in higher and vocational education, through words such as 

engineering education, digital platforms, and higher education institutions. 
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Figure 6. Network Visualization 

The image above illustrates the relationship between keywords that frequently 

appear together in scientific publications on the theme of digital transformation in the 

context of education. In this visualization, the size of the circle indicates the frequency of 

occurrence of a keyword—the larger the circle, the more frequently the word is found in 

the document. Words such as “digital transformation,” “education,” and “e-learning” 

appear to be the most dominant words because they have the largest circles. 

The red cluster, depicts the theme of e-learning and digital learning, with keywords 

such as students, teachers, online learning, and educational innovation. 

The green cluster indicates a focus on digital transformation and education, through 

keywords such as digitization, human capital, and education. The blue cluster highlights 

the link between the COVID-19 pandemic and the acceleration of the digitalization of 

education, with words such as COVID-19, motivation, and teacher. 

The yellow cluster shows the relationship between digital transformation, industry 

4.0, and sustainable development, through terms such as sustainable development, 

economic growth, and competencies. 

The purple or orange cluster shows the linkage of digital transformation to 

engineering and technology education, particularly in higher and vocational education, 

through words such as engineering education, digital platforms, and higher education 

institutions. 

Overall, this visualization reveals that the topic of digital transformation in 

education is multidisciplinary and closely connected with several important sub-themes. 

These include learning technologies, the impact of COVID-19 on education systems, 
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industry readiness through digitalization, and innovation in higher education and human 

resource development. 

 

4. DISCUSSION 

This study shows a significant upward trend in scientific publications related to the 

digital transformation of education between 2020 and 2025. This surge was mainly driven 

by the impact of the COVID-19 pandemic, which forced the global education system to 

adapt rapidly to digitalization. Research topics that initially focused on crisis responses, 

such as distance learning and the digitalization of learning technology, have gradually 

shifted towards more innovative and adaptive learning models, including the development 

of e-learning, hybrid learning, and the use of artificial intelligence-based learning 

platforms. Bibliometric analysis shows that countries such as Indonesia, Malaysia, and 

India dominate the national production of scientific articles, although international 

collaboration networks are still relatively limited and need to be strengthened.  

The digital transformation discussed in this finding not only includes the use of 

technology as a tool but also as a representation of a paradigm and cultural shift in 

education. Platforms such as Learning Management Systems (LMS), video conferencing, 

and adaptive learning systems have become part of the main infrastructure in the 

implementation of post-pandemic education. Thus, digital transformation cannot be seen 

merely as a response to the crisis but as a strategic momentum to fundamentally reform the 

teaching and learning process and the management of educational institutions as a whole. 

As stated by Nasihuddin [1] and Sriyanta [2], this transformation demands a shift from the 

digitalization of tools to the renewal of pedagogical paradigms and learning models that 

are more responsive to the needs of the 21st century. 

In the context of time evolution, the digital transformation of education has 

undergone a fundamental change from the pre-pandemic phase, marked by the limited and 

optional use of technology, to the pandemic phase, where digitalization has become a 

necessity to maintain the continuity of education. In the pre-pandemic phase, the adoption 

of learning technology was generally additional and had not been integrated into the 

national education strategy. This is consistent with the Technology Acceptance Model 

framework [34], which emphasizes that the perception of the usefulness and ease of 

technology is not yet strong enough to encourage widespread adoption. 

However, the situation changed drastically during the pandemic, when educational 

institutions around the world had to make an emergency transition to online learning. This 

phase shows a form of digitalization that is functional but still lacks pedagogical planning. 

The use of Zoom, Google Classroom, and similar platforms has increased sharply as a 

means of organizing online classes. In this condition, the Crisis-Induced Innovation Theory 

[35] is relevant to explain how a crisis can encourage massive adoption of technology in a 

short time while creating space for the birth of innovation. On the other hand, the need for 

inclusive learning introduces the Universal Design for Learning (UDL) framework as a 

more inclusive and responsive online learning design strategy for learner diversity. 
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Entering the post-pandemic phase, digital transformation is moving towards a more 

strategic and systemic direction. Educational technology no longer only plays a role as a 

tool but as the leading platform in curriculum development, learning evaluation, and 

improving teacher and student competencies. Learning models such as flipped classrooms, 

microlearning, and adaptive learning are part of ongoing innovations that enrich the 

learning experience. At the same time, global institutions such as UNESCO and the World 

Bank are encouraging long-term digital education policies through various reports and 

strategies that emphasize strengthening digital literacy, reducing the gap in access to 

technology, and increasing the capacity of educators. This is where the Technological 

Pedagogical Content Knowledge (TPACK) framework [36] becomes key in ensuring that 

technology integration does not sacrifice the quality of pedagogy and the substance of 

teaching materials. 

The bibliometric analysis in this study also shows a significant shift in academic 

focus. Shows that the research theme has shifted from a focus on technology as a tool to 

institutional and cultural transformation. The dominance of specific authors and 

institutions indicates the existence of centers of excellence in digital education research but 

also suggests the need for expanding global collaboration so that the transfer of knowledge 

and innovation is more evenly distributed. Damayanti et al. [37] emphasize that the success 

of digital transformation in education is not enough just by presenting technology but must 

involve all aspects of the education ecosystem: curriculum, leadership, learning culture, 

and community participation. 

Thus, this study confirms the importance of a comprehensive and multidimensional 

digital transformation approach. In line with the findings of Panjaitan & Lupiana [12] and 

Prastiwi [11], successful educational transformation lies not only in the adoption of 

technology but also in the reform of organizational culture and learning systems. The 

bibliometric approach used in this study makes an important contribution by presenting the 

latest trends until 2025 while also showing how the direction of global research is moving 

from a focus on tools to a comprehensive transformation. These findings have broad 

strategic impacts, especially in encouraging educational institutions to design holistic and 

sustainable digital strategies, expand access to learning, improve the quality of education, 

and prepare students to face the challenges of the digital era. In addition, this study 

emphasizes the importance of strengthening international collaboration and research 

networks to ensure that digital transformation in education is not only inclusive but also 

sustainable and equitable globally. 

 

5. CONCLUSION  

This study reveals a significant increase in scientific publications on digital 

transformation in education in the 2020–2025 period. This surge was triggered by the 

COVID-19 pandemic, which accelerated the adoption of digital technologies in the 

education sector, from online learning to efficient and transparent education management. 

Digital transformation does not only include the use of technological devices such as 

Learning Management Systems and adaptive learning platforms but also changes in 

paradigms, learning models, and the culture of educational institutions as a whole. Key 
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findings reveal that digital transformation is multidisciplinary in dimension, with various 

aspects that are also influenced, such as learning technology, innovation, sustainability, 

and demographic and geographic factors. In addition, research has also begun to integrate 

artificial intelligence technologies such as ChatGPT to enrich the learning and teaching 

experience. However, digital transformation also presents challenges that require special 

attention related to the quality of human-technology interactions and the strength of human 

resources in managing the digital education ecosystem. Based on these results, it is 

recommended that further research focus on evaluating the effectiveness and socio-

pedagogical impact of digital transformation, as well as the adaptation of sustainable 

strategies in the educational environment. Educational practices need to emphasize human 

resource capacity building, strengthening technological infrastructure, and increasing inter-

institutional collaboration to accelerate inclusive and responsive digital transformation to 

ever-changing technological developments. This approach is essential to creating an 

adaptive, efficient, and sustainable education system in the digital era. This study has 

several limitations. First, the bibliometric approach used is quantitative, so it does not 

describe in depth the context of the content or practical impact of the publications 

analyzed. Second, the use of a single database, namely Scopus, limits the scope of 

literature that may be relevant but not indexed in it, especially from local or non-indexed 

sources. Further research is recommended to combine bibliometric analysis with 

qualitative approaches such as case studies or content analysis and expand data sources to 

other platforms such as Web of Science or Google Scholar. This is important to provide a 

more holistic understanding of the implementation of digital transformation in education, 

including its social and pedagogical impacts. 
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