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Abstract. Digital learning has become an interesting topic of conversation in
recent years. This is motivated by the rapid development of technology and
information at this time. The aim of this research is to map articles published on
Scopus including identifying research trends, article production per year, relevant
sources, and contry production. This research uses bibliometric analysis using
"biblioshiny" in the R-Studio package. The findings from the analysis show an
increase in the number of articles in 2020 and the journal Education and
Information Technologies is the journal with the most articles published on
digital learning. Then, the article with the most citations was written by Pokhrel
S with 851 citations, while the University of Helsinki has the largest number of
article publications related to digital learning topics. The country with the highest
productivity in publications is. United States, Germany, Australia, Indonesia and
China. The overall findings of this research indicate the need for further study
regarding digital learning as an investment in the future, especially in the field of
education.
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1 Introduction

In the 21st century, technology plays an important role in our daily lives, calling
professionals, educators and learners to reflect on their fundamental beliefs [1]. In
recent years, various digital technologies have developed [2]. In an era when knowledge
and information flow rapidly, the application of digital learning covers a wide range of
fields and industries [3].

The Covid-19 pandemic has made digital technology a living network not only for
education, but also for work, information and entertainment. Digital technologies such
as smartphones, social media, the internet, software applications, and e-books have
redefined the educational landscape, allowing academic institutions to deliver
instruction virtually during lockdowns [4]. Our overwhelming reliance on the digital
world during this crisis has created an impetus to harness its power for better learning
opportunities.

Digitalization has the potential to meet broader learning needs, improve and
disseminate effective practices, increase efficiency, and better integrate learning and
assessment [5], [6], [7], [8]. At the same time, education stakeholders are beginning to
understand that we must counter some of the disruptive effects of digitalization in and
for education: this starts with digital reading skills [9].
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Learning without technology seems impossible in this modern era [10]. Then use
of digital learning in teaching is very necessary and is in line with technological
advances and the major developments that surround us in all aspects of life [11].
Developments in the digital revolution have made teachers, and prospective teachers,
have to be able to adapt to provide digital learning resources to students [12]. Digital
or distance learning enables individualized and adaptive learning pathways [13].

Digital technologies that can be utilized by schools/teachers to improve the quality
of the learning process include interactive whiteboards (IWB), software applications,
Web 2.0, and social media. These technologies have the potential to enhance the
learning experience, engage students and provide access to various educational
resources [14], [15], [16]. The use of digital technology in the learning process can
increase students' interest and motivation to learn, the quality of the learning process
and learning outcomes [17]. The use of social media as a presentation medium for
digital educational content helps users gain new knowledge and insights and also
helps users understand educational or digital learning materials presented on social
media platforms [18].

This bibliometric analysis aims to map the development of research related to
digital learning from year to year as well as influential authors in writing articles
related to digital learning. This bibliometric analysis also maps the development of
related keywords apart from the digital learning keyword.

2 Method

This research using descriptive research methods, this research aims to identify
bibliometrics from published journal articles. The data used is Scopus data using the
keyword "digital learning". Bibliometric analysis in descriptive research itself aims
for journals to carry out internal evaluations and form publication policies that are in
accordance with the relevant journals. Another goal for researchers is that it allows
researchers to access various sources that are appropriate to the research areas that
each researcher is interested in or plans to focus on in their future research [19].

2.1 Data Collection

Data in this research was collected through the Scopus database using the option and
keyword "Digital Learning". The results were found to be 5021. The next stage
focused again on the research objectives, only articles would be analyzed and a total
of 2460 articles were found, then limited to the social science domain and the result
was 1771. The final stage limited the focus to articles published in 2017-12-09-2023.
result 1447. The filtered data is then exported in CSV form.

2.2 Data Analysis

The articles gathered within the scope of the study were analyzed using the R-Studio
program. The R program is provided at the official storage website of many
bibliometric analysis packages at https://cran.r-project.org/. The package programs
that are used for bibliometrical analyses are efficient in quantitative research. The data
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was first exported to biblioshiny, which is a web interface in the bibliometric R
program package for analysis [19].

Data that has been filtered according to the intended research option is then
exported from the Scopus database in CSV format and then goes through the analysis
stage via Biblioshiny. First open RStudio and install the “Bibliometrix™ package then
run it. After running it, you will be directed to the website "Biblioshiny: the shiny opp
for Bibliomtrix" in the R program Packages Bibliometrix. To analyze CSV data that
has been exported, select "Load Data", enter the source data base file, select the file
that has been exported and run it.

3 Findings and Discussion

Table 1. Statistic research data information

Main information about data

Timespan 2017-2023
Sources (journal) 574
Documents (articles) 1447
Authors 4214

Table 2. Growth and citation article 2017-2023

Years N article Mean citation/article Mean citation/years
2017 71 19.2 2.70
2018 97 22.4 3.69
2019 127 13.32 2.63
2020 227 13.52 3.30
2021 302 13.11 4.24
2022 339 3.97 1.88
2023 284 0.89 0.82

The growth in the number of articles about digital learning published from 2017
was 71 article documents. The development of published articles experienced a quite
large increase starting from 2019 to 2020 where the whole world experienced a
Covid-19 lockdown where many activities are carried out online, especially in the
realm of education. After the Covid-19 pandemic, learning has become an interesting
topic of discussion in situations where learning is done anywhere and provides other
options in the learning process, for example blended learning.
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Figure 1 shows the relationship of the three fields, the left column shows the
relationship between journal sources, in the middle shows the relationship between
authors and keywords and on the right shows the relationship between frequently used
keywords and authors. In the right column, the keywords "digital learning" and
"Covid-19" are the keywords most used by authors, which are almost used by all
authors in the column in the middle of the graph. Then kumar.a became the author
with the highest relationship with the publishing journal. The Australasian Journal of
Educational Technology is connected to various authors in the middle column.

Mast Relevant Sources

EDUCATION AND MFORMAATICH TECHHCLOTES

SUETANAIIITY {SVITZIRLANE)

ECUCATION GCERCES

FRITESH CURMAL GF FOUTRTINAL TREARE RV

INTERMAT CHAL JURRAL OF EMEACING TECANOLOGIES Ik

Em.u.u!

T LR AN ECUTA DY

INTERALTIVE LEARNING ENVIRSHMENTE

TUTATIZN

INTERACTIVE TECHNDILOGY AN SHART ET

FRONTIERS M EDLICATION

EDUCATION. TS

SHAGLDEY RESEARTH AND DEVELOFKIENT

@

TN of Docunents

Fig. 2. Most relevant sources

Figure 2 provides information regarding the ranking of the top 10 journals from
publishers of articles about digital learning. The Education and Information
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Technology journal is the largest publisher of articles about digital learning with 49
articles published, then the Sustainability journal (Switzerland) with 44 articles,
Education sciences 42 articles were published. The British journal of educational
technology and international journal of emerging technologies with 30 articles. Next
computers and education journal with 27 articles.
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Fig. 3. Most relevant affiliations

Figure 3 displays the 10 highest universities with the number of articles published
on digital learning. The University of Helsinki has the highest number of published
articles on digital learning. The results of the top 10 universities, three of which are in
Australia, then two are located in Finland, America and Malaysia. One of the top 10
universities is in Thailand.
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Fig. 4. Co-occurrence network
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Figure 4 shows six color clusters and the network that connects keywords. The size
of the circles varies depending on the relationship between one word and another
word. The greater the relationship between a word and other words, the larger the
color circle will be. Based on the Co-occurrence Network image, keywords from the
author of the article about "digital learning" have the highest relationship with other
keywords, followed by other keywords such as covid-19, higher education,
e-learning, online learning.
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Fig. 5. Country scientific production

Over a period of approximately six years, digital learning article documents have
been published by various researchers from many countries. Areas with a darker blue
color indicate that more article documents are being published. Based on Figure 4, it
shows that the United States published 593 articles, followed by Germany with 356
articles, Australia 257, Indonesia 242 then China with 240 articles and articles, there
is also England which published 187 articles and Spain 157.

4 Conclusion

Development of published articles experienced a quite large increase starting from
2017 to 2023. Digital learning has developed rapidly since the 21st century, based on
the findings of Scopus data analyzed in the last 7 years, namely from 2017-2023
published articles increased every year. The results of the relationship between three
fields consisting of keywords, author and affiliation found that the keywords "Digital
Learning" and "Covid-19" were the keywords most used by authors, which were
almost used by all authors in the column in the middle of the graph. Then kumar.a
became the author with the highest relationship with the publishing journal.

Then, Education and Information Technology journal is the largest publisher of
articles about digital learning, with 49 articles published. University of Helsinki is the
highest in the number of digital learning articles published. The analysis results of the
keyword "digital learning" show 6 network clusters, namely covid-19, higher
education, e-learning, online learning.
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Digital learning is a hot topic of discussion at this time, various types of facilities,
systems and models continue to develop in learning. The rapid development of
technology and information also encourages learning by utilizing technology.
Currently, digital learning provides a lot of inspiration, especially in the field of
education, that there are new forms of learning. The use of technology in education
will continue to develop and become an interesting topic of discussion in line with
developments in available technology.
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