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ABSTRACT New emerging technologies promoting digital transformation in areas of life, like in education are
unexceptional. Digital transformation is not a simple process of transforming existing materials into digital ones but
also about digitising the operations of the educational institutions. This study explores studies on digital transformation
in schools (DTS) by applying bibliometric analysis to 142 Scopus-indexed documents from 2001 to 2022. The finding
shows that the annual publication growth has increased rapidly in the last few years. The research community has
expanded, but the cooperation of scholars is still limited. Germany, Sweden, USA, Italy and Russia have the most
publications. Sustainability is the most relevant source. Six themes in DTS were investigated, including school
digitalisation, educational policies, learning in the digital age, digital literacy, future school, and school leadership.
Among the three phases of digital transformation, digitalisation is currently the issue that receives the most research
community attention. Although COVID-19 contributes to the promotion of DTS, it is not an important factor in the
research field. In addition, some suggested research directions are stakeholder roles, program development, digital
education, and school library roles. The findings contribute to clarifying the field of DTS research and suggest new
approaches for the research community in the coming time.

*Address for correspondence:
336 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
E-mail: thangvcl@gmail.com

     INTRODUCTION

When it comes to transforming every aspect
of an organisation, especially when a pandemic
or risk appears, technology has become more
important than ever. Information technology and
the digitalisation process have diversified and
profoundly affected all aspects of human life,
leading to diverse changes not only in the atti-
tude and behaviour of each individual when per-
forming work. Many scientists throughout the
world are now concerned with all concerns relat-
ing to technology and the digital transformation,
particularly how it is changing educational insti-
tutions’ activities in favour of quality, efficiency
and speed.

Internet, mobile divisions, mobile applica-
tions, social networks, and artificial intelligence
are achievements of information and communi-
cation technology development. They have al-
ready reshaped individual and large parts of the
world’s behaviour (Hanna 2016) and to some
extent, promoted digital transformation in areas
worldwide.

In the education sector, digital transforma-
tion can enhance the quality and relevance of
learning, strengthen inclusion, and improve ed-
ucation administration and governance
(UNESCO n.d.). Digital transformation is not only
about transforming existing materials into digi-
tal ones but also about digitising the operations
of the educational institution, such as, setup
courses and examinations, and management of
information and communication technology
(ICT) equipment. The application of ICT in edu-
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cation has led to changes in ways of teaching
and learning (like, blended learning, online as-
sessment), and innovative teaching methodolo-
gies (like, gamification, adaptive learning, mi-
crolearning) (Zain 2021).

Recently, some studies have used bibliomet-
ric analysis to review issues related to digital
transformation in education. These studies are
interested in digital transformation in higher ed-
ucation. For example, Cruz-Cárdenas et al. (2020)
reviewed existing knowledge on digital trans-
formation in higher education. Díaz-García et al.
(2022) studied digitalisation, and digital trans-
formation in higher education. Abad-Segura et
al. (2020) were interested in sustainable digital
transformation management in higher education.
Trevisan et al. (2023) explored the research area
of digital transformation towards sustainability
in higher education. More recently, Jimenez-Pi-
tre et al. (2022) considered digital transforma-
tion in the education sector during the COVID-
19 pandemic. However, there is almost no biblio-
metric review of digital transformation in general
education.

Objectives

Realising this research gap, the authors ap-
plied the bibliometric method to elucidate the
knowledge base of digital transformation in
schools (DTS). The research questions answered
in this study are as follows:

1. What is the annual number of DTS publi-
cations from 2001 to 2022? Which coun-
tries play an important role in this research
field?

2. What are the characteristics of the DTS
research community from 2001 to 2022?

3. What publishing sources have the most
DTS publications between 2001 and
2022? What are the topics published by
the publishing sources?

4. What are the research topics about DTS
from 2021 to 2022?

5. What are the current DTS research top-
ics? What are the possible future research
directions?

Background

Scholars have approached understanding
digital transformation in a rather diverse way.

Digital transformation can be understood as the
application of technology to increase the effec-
tiveness or reach of businesses significantly
(Westerman et al. 2011), the application of cut-
ting-edge digital technologies, such as social
media, mobile technology, analytics, or embed-
ded devices, to enable significant business im-
provements, such as improved customer experi-
ences, simplified processes, or new business
models (Fitzgerald et al. 2014), the combined ef-
fects of several digital innovations create new
actors (and actor constellations), structures, prac-
tices, values, and beliefs that change, threaten,
replace, or complement existing game rules with-
in organisations, ecosystems, industries, or fields
(Hinings et al. 2018), an accelerated evolution
(Gama 2018), change, people, processes, strate-
gies, structures, and competitive dynamics (Rod-
rigues 2017). DT should focus on modernising
corporate IT architecture management in the educa-
tion sector, which could help structure education
innovation (Kaminskyi et al. 2018).

Digital transformation is divided into three
phases, that is, digitisation, digitalisation, and
digital transformation (Verhoef et al. 2019). Ac-
cording to this approach, digitisation is a fun-
damental phase that encodes analogue informa-
tion into a digital format that computers can store,
process and transmit (Loebbecke and Picot
2015). Digitalisation describes how IT or digital
technologies can be used to alter existing busi-
ness processes (Li et al. 2016), and digital trans-
formation is the systems-level restructuring of
economies, institutions and society that occurs
through digital diffusion (Kiron and Unruh 2017).

In the school settings, digital transformation
is not only related to IT infrastructure, IT plat-
forms, digital transformation model, and digital
transformation process but also the role of stake-
holders (that is, students, teachers, librarians,
principals, parents) and the school’s education-
al activities. The relevant topics of each phase
were detailed as follows.

In the digitisation phase, Bennett and San-
dore (2001) were interested in digitising materi-
als from museums, archives, and libraries in cen-
tral Illinois for incorporation into elementary
school social science curricula. Moreover, Evans
and Savard (2008) focused on digitising collec-
tions in Canadian libraries. From a different per-
spective, Behrooz et al. (2014) pointed out the
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role of librarians in digital libraries. Besides,
Menna et al. (2017) introduced an image-based
3D reconstruction system that uses automated
photogrammetric acquisitions and processing.

Next in the digitalisation phase, Motschnig
et al. (2017) showed how well K2 and K6 stu-
dents in 17 Australian schools could learn with
the help of social presence and digital technolo-
gies. Høydal and Haldar (2022) try to find out
what the strategy for digitising the Norwegian
education system says about the values of the
digital school. Salmieri (2019) researched the dig-
ital skills of Italian teachers who are being pushed
to go digital by their European counterparts.
Hartong (2019) focused on changing how mon-
itoring systems are run at the state level. Danie-
la and Rûdolfa (2019) researched learning plat-
form solutions to scaffold student learning in a
digitalised learning process. Mynaøíková and
Novotný (2020) examined the obstacles to us-
ing ICT in teaching among Czech teachers. Salm-
erón et al. (2021) examined tablets’ impact on
elementary students’ reading comprehension.

Last is digital transformation, wherein Dery-
abin et al. (2021) examined Russian school prin-
cipals’ perceptions of the demands that stake-
holders face due to the digital transformation of
schools (that is, students, parents, educators
and administrators). Pata et al. (2022) explored
the self-evaluation factors for Estonian schools’
digital maturity, such as teachers’ roles, digital
competencies, learning organisation culture,
participatory management, and structural change
issues. Dvoretskaya et al. (2022) referred to
schools as “smart” because of how they use tech-
nology. This was based on small correlations be-
tween expert evaluation scale scores and indica-
tors of the digital environment. Kalogeratos and
Pierrakeas (2022) looked into the role of Greek
primary school principals and how their ICT skills
and knowledge affected learning organisations
in the context of digital transformation.

METHODOLOGY

To conduct this paper, the bibliometric meth-
od was chosen because this method is common
at higher education level, for example, digitalisa-
tion and digital transformation in higher educa-
tion (Díaz-García et al. 2022), digital transforma-
tion towards sustainability in higher education

(Trevisan et al. 2023), and sustainable management
of digital transformation in higher education (Abad-
Segura et al. 2020).

Among academic sources, the researchers
selected Scopus as a gathering database. There
are two reasons for this choice, that is, it is the
largest multidisciplinary database of social sci-
ence research literature (Donthu et al. 2020), and
the second one is the accessibility of the author.

To select eligibility documents, the research-
ers follow the Preferred Reporting Items for Sys-
tematic Review and Meta-Analysis (PRISMA)
(Moher et al. 2009), which was applied in differ-
ent fields, like tourism, hospitality, and educa-
tion sector (Pham et al. 2021). Figure 1 describes
the steps of the data-gathering process. First, in
the identification phase, the initial dataset was
obtained. Based on the scope of the topic, sta-
tistics at the research time, that is at 2300 hours
on January 08, 2023, there were 1,442 documents
satisfying two conditions, that is, the title/ab-
stract/keywords contain at least one keyword
of digitisation, digitalisation, digital transfor-
mation, and that the title/abstract/keywords in-
clude the keyword of school. Second, in the
screening phase, the initial dataset was nar-
rowed following the criteria set:

Publication stage limitation: Final
Document type limitation: Article, Confer-
ence paper, Book, Book chapter
Subject area limitation: Social sciences
Language limitation: English
Published year exclusion: 2023

At the end of this phase, the screening
dataset consisted of 547 documents. Last, in the
eligibility phase, each document in the screen-
ing dataset met the requirements for eligibility. A
document was removed when the title and ab-
stract are unrelated to educational issues and
the digital transformation phase in school, for
example, Burrell (2007), McMullen (2007). The
eligibility dataset has 143 documents left.

Due to the answer RQs, the researchers used
descriptive statistics and science mapping.
Based on the number of publications, the statis-
tical results have shown the publishing trend of
the research field, the countries, the authors,
and the publishing sources with the most publi-
cations. Besides, the most important documents
are identified based on the citation index. On the
other hand, co-author analysis was examined to
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depict the characteristics of the research com-
munity and countries’ collaboration. This was
followed by co-word analysis to explore topics
and bibliographic coupling analyses to investi-
gate research themes. Data visualisation and
analysis were supported by VOS viewer (https:/
/www.vosviewer.com/) and Microsoft Excel.

 RESULTS

What is the annual number of DTS
publications from 2001 to 2022? Which
countries play an important role in
this research field?

From 2001 to 2022, 142 documents related to
DTS were indexed in the Scopus database. The
majority of document types is articles (89 docu-
ments or 62.68%), followed by conference pa-
pers (21, 14.79%), book chapters (22, 15.49%),
and books (10, 7.04%).

An upward trend over time can be seen
based on the number of annual publications.
Table 1 shows 23 documents from 2001 to 2017
(16.08% of the total) in the yearly document less
than five, except in 2016 with seven. From 2018 to
2019, there were 25 documents (17.48%), with an
annual number of more than ten documents. From
2020 to 2022, there were 94 documents (65.74%),
yearly of more than 20. Along with the general
growth trend, funded research has also increased
over recent years, and the proportion is 22.38
percent, corresponding to 32 publications.

Research cooperation among 47 countries in
the field of DTS study for the period from 2001
to 2022 is depicted in Figure 2, which was visu-
alised by co-author analysis. Of the 20 indepen-
dently studied countries, Norway and Finland
had the most prominent studies, with eight pa-
pers. The remaining 27 countries are divided into
three clusters. The first cluster consists of 18
countries, with the centre in Europe. The coun-

Fig. 1. Data gathering process follows PRISMA guidelines
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tries with the most publications are Germany (14
documents), Sweden (14), the USA (13), and Ita-
ly (11). The second cluster consists of 7 coun-
tries centred on countries in Asia, with the Rus-
sian Federation having the most publications
(11), followed by China (5) and Indonesia (5).
The third cluster comprises two countries, name-
ly, Japan (3) and Vietnam (1).

The cooperation between countries is at a
low level. The frequency of cooperation between
countries is mostly one time, corresponding to
one publication. Regular collaboration occurred
between the USA and the United Kingdom (3
documents) and the USA and Australia (3).
These countries are also the first countries in
the field of study. However, when looking at the
role of countries in each cluster, Germany, Italy
and China are at the centre of the cooperation
network. Emerging countries (yellow nodes in
Fig. 3) in DTS tend to cooperate with Spain (for
example, Honduras, Morocco), Poland (for exam-
ple, Serbia, Kazakhstan) and China (for example,
India, Greek, Turkey).

What are the characteristics of the DTS
research community from 2001 to 2022?

The ten authors with the most publications
in the field of DTS research for the period from
2001 to 2022 are listed in Table 2. They re-
searched diverse areas, like education, science,
information technology, humanities and social
sciences. The first place in Table 1 is £ukasz
Tomczyk with three papers, and the following
positions are Marián Kireš (3), Dušan Šveda (3),
Fanny Pettersson (2), Thomas Hillman (2), and
Sigrid Hartong (2).

The community of 370 DTS researchers from
2001 to 2022 is shown in Figure 3. The data show
that the research community was mainly inde-
pendent authors and small research groups.
There were 131 authors/author groups, includ-
ing 31 independent authors, 31 two-author
groups, 28 three-author groups, 16 four-author
groups, 17 groups of 5-8 authors, and 17 au-
thors at most. Based on colour, the majority of
the community has emerged in recent years and
is mainly composed of independent authors and
small research groups. The authors in Table 1
play a role as a centre in the research groups,Ta
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and their groups always have new scientists,
for example, Tomczyk, Hartong, and Kires.

What Publishing Sources Have the Most DTS
Publications between 2001 and 2022? What Are
the Topics Published by the
Publishing Sources?

During 2001 to 2022, 111 sources published
143 documents related to DTS. Table 3 lists the

top 10 sources ordered by the number of docu-
ments. Topping the list is Sustainability with
nine, then Education and Information Technol-
ogies (6), and Educational Governance Research
(4). These sources published 37 documents,
comprising 21.14 percent of the total. Most pub-
lished sources are journals, except Proceedings
of the European Conference on E-Learning,
which is of the Conferences format. According
to published years, these sources began to pub-

Table 2: Top 10 authors in DTS based on the number of documents

S. NoAuthor Affiliation Documents Citations Years

1 £ukasz Tomczyk Institute of Pedagogy, Jagiellonian University, 3 32 2017-2022
  Poland

2 Marián Kireš Faculty of Science, Pavol Jozef Šafárik 3 3 2020-2021
  University in Košice, Slovakia

3 Dušan Šveda Faculty of Science, Pavol Jozef Šafárik 3 3 2020-2021
  University in Košice, Slovakia

4 Fanny Pettersson Department of Education, Umeå University, Sweden 2 49 2019-2021
5 Thomas Hillman Department of Applied Information Technology, 2 26 2016-2022

  University of Gothenburg, Sweden
6 Sigrid Hartong Faculty of Humanities and Social Sciences, Helmut- 2 25 2019-2022

  Schmidt-University Hamburg, Germany
7 Paolo Landri Institute of Research on Population and Social 2 17 2021-2022

  Policies, National Research Council, Italy
8 Swasti Maharani Mathematics Education, Universitas PGRI 2 15 2019-2020

  Madiun, Indonesia
9 Tabea Bork-Hüffer Institute of Geography, University of Innsbruck, Austria 2 12 2020-2022
10 Belinda Mahlknecht Institute of Geography, University of Innsbruck, Austria 2 12 2020-2023

Source: Authors

Table 3: Top 10 sources in DTS based on the number of documents

S.No. Source Type Scope Documents Citations Years
(Ranking)

1 Sustainability Journal Multidiscipline 10 88 (2) 2018-2022
2 Education and Information Journal ICT in Education 7 61 (3) 2017-2022

  Technologies
3 Educational Governance Journal Educational 4 5(29) 2021-2021

  Research   Governance
4 International Journal of Journal Educational 3 48  (4) 2020-2020

  Emerging Technologies in   Technology
  Learning

5 Learning, Media and Journal Educational 3 45  (5) 2014-2020
  Technology   Technology

6 Proceedings of the European Conferences E-Learning 3 8(21) 2016-2019
  Conference on E-Learning

7 Lecture Notes in Educational Journal Educational 3 6(28) 2016-2022
  Technology   Technology

8 European Educational Journal Educational 2 40  (6) 2018-2022
  Research Journal   Research

9 Media and communication Journal Communication 2 39  (7) 2019-2019
10 International Journal of Journal ICT in Education 2 20  (8) 2019-2020

  Information and Learning
  Technology

Source: Authors
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lish DTS publications in recent years. Based on
the scope, most sources are related to educa-
tion issues, that is, ICT in education, education-
al technology, e-learning, educational research,
and educational governance.

What Are the Research Topics about DTS from
2021 to 2022?

Research topics in DTS from 2001 to 2022
are illustrated in Figure 4, which was rendered
by bibliographic coupling analysis. The data
shows that 50 documents are clustered in 6 co-
lours, corresponding to 6 research topics. The
first theme is school digitalisation (red cluster),
for example assessment of digitalisation in pri-
mary and secondary schools (Buffardi et al.
2021), enhancing the digital learning experience
(Matter et al. 2020), and schools overcoming the
digital divide (Drossel et al. 2020).

Second is educational policies and school
governance (green cluster), for example, emer-
gency digitalisation of European education in
COVID-19 (Cone et al. 2022), Swedish educa-
tional policy development in digital education
(Gu and Lindberg 2021), and governance
through digital formations in Norwegian education
context (Lunde and Gunnulfsen 2021).

Third is learning in the digital age (blue clus-
ter), for example, teaching Math from a distance
(Barlovits et al. 2021), barriers to using ICT in Czech
(Mynaøíková and Novotný 2020), and learning lan-
guages in the digital age (Gee and Hayes 2011).

Fourth is digital literacy (orange cluster), for
example, media and information literacies (Drot-
ner and Kobbernagel 2014), digital competen-
cies of teachers (Ko•uh et al. 2021), and use of
logic and mathematics through digital literacy
of elementary school students (Nogueira et al.
2022).

Fifth is future schools (violet cluster), for
example, the socioemotional effects of school
computers and draws lessons for sustainable
education in the e-learning era (Ahn 2020), dig-
italisation of education through paradoxes of
societal participation, paradoxes of participatory
pedagogics, and paradoxical politics of partici-
pation (Mertala 2020), and four qualitatively dif-
ferent future images of technology in future
schools (Nikula et al. 2020).

Sixth is school leadership (yellow cluster)
had relevant issues wherein school leaders un-
derstand digitalisation and the digital compe-
tencies needed in leading for digitalisation in
Swedish schools (Håkansson Lindqvist and
Pettersson 2019), perspectives and experiences
of teachers regarding their school principal’s
digital leadership roles and technology capabil-
ities during the COVID-19 pandemic (Karakose
et al. 2021), and support Swedish teachers to
meet the curriculum requirements for digitalisa-
tion (Leino Lindell 2020).

The ten DTS documents with the most cita-
tions from 2001 to 2022 are listed in Table 4. Top-
ping the list is a book-type document from Gee
and Hayes (2011) with 273 citations. Only the
study by Liu et al. (2020) in the list is funded by the
Guangxi Natural Science Foundation of China. Two
documents are not shown in Figure 4, namely,
Tuomi et al. (2018) and Greenhow, Sonnevend and
Agur (2016). These documents are related to 5-6
themes described above, and the theme that was
not mentioned is school digitalisation.

What Are The Current DTS Research Topics?
What Are the Possible Future Research
Directions?

The science mapping of 477 keywords is
shown in Figure 5, in which a cluster of 345 key-
words with co-word relationships is in the cen-
tre of the Figure. As for ‘digitisation’, this key-
word has no direct association with both digi-
talisation and digital transformation. Traditional
keywords include literacy training, applications,
smartphone, digital teaching and learning, digi-
tal space. In contrast, new keywords related to
digitisation are digital education governance,
mathematics education, distance learning, and
COVID-19. Considering each phase of digital
transformation, the topics are defined as follows.

Regarding digitalisation, there is a direct re-
lation to the keyword ‘digital transformation’.
Among 72 related keywords, traditional key-
words include ICT, digital technology, school
leadership, digital communication, design of dis-
tance interaction, education policy, challenge,
digital literacy, digital tools, digital media, cur-
riculum requirements, ethnocultural education,
and school development. Besides, emerging
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keywords are education for digital competence,
curriculum research, curriculum analysis, post-
digital philosophy, Germany, Twitter, social net-
work analysis, natural language processing, dis-
tance education, electronic culture environment,
behaviour, parents, and COVID-19.

Finally, digital transformation, with 19 relat-
ed keywords, traditional keywords are digital
skills, media literacy, machine learning, and dig-
ital competence. On the other hand, related new
keywords are digital shift, learning organisation,
parents, and COVID-19.

In Figure 5, keywords play an important role
in linking all three keywords of digitisation, dig-
italisation, and digital transformation. Topics
related to these keywords include digital skills/
digital competence, distance education issues
(distance learning, distance teaching, distance
education, online learning, e-learning), learning
organisation (digital leadership digital shift, so-
cial values, boundary spanning, learning space,
electronic culture environment), and policy is-
sues (policy change, education policy).

In addition, some topics are not directly re-
lated to digitisation, digitalisation, or digital
transformation. Main keywords are curriculum,
education policy, digitalisation in school, tech-
nological learning, game-based learning, librar-
ies, digital divide, academic performance, digi-
talisation of the classroom, digital teaching and
learning, digital environment, social network, 21st-
century skills, LMS and learning platforms, ac-
cessibility, digital safety, educational quality.

From another perspective, topics related to
DTS-related actors are also interesting. The key-

words related to students are digitalisation, dig-
ital transformation, digital competence, curricu-
lum, and digital space, and the keywords related
to teachers are digital competence, digital teach-
ing and learning, curriculum, digital leadership,
and COVID-19. As for schools, related keywords
are digital maturity, challenge, digitalisation, dig-
ital transformation, digital competence, COVID-
19, ICT, digital tools, and barriers. The keywords
related to students’ families are digitalisation,
digital transformation, digital competence, pa-
rental involvement, and parent-teacher-school.

DISCUSSION

The rise of applied science and technology
in education, in general, and of digital transfor-
mation in schools, specifically, is an unavoid-
able process. Over the past 20 years, digital trans-
formation has occurred at all levels and across
all challenges. It can take both passive and ac-
tive forms. To explore the field of DTS, the bib-
liometric method was applied to a dataset of 142
documents collected from Scopus from 2001 to
2022. From the new results presented above, the
detailed contents are discussed below.

In the trend of rapid growth of the DTS field
in recent years, there were some specific re-
search topics in some periods. In the period 2001-
2017, the documents are interested in digitisa-
tion literacy, barriers to teaching e-learning in
primary schools, and exploring the application
of information technology in teaching. The top-
ics, educational policy, digital literacy, digital
competence, and digital educational environ-

Table 4: Top 10 documents in DTS based on the number of citations

ID Document Type Theme Citations

1 Gee and Hayes (2011) Book Learning in the digital age 273
2 Karakose, Polat and Papadakis (2021) Article School leadership 56
3 Liu et al. (2020) (*) Article Digital literacy 31
4 Pettersson (2021) Article School leadership 30
5 Tuomi et al. (2018) Article NA 26
6 Godhe (2019) Article Future school 26
7 Saari and Säntti (2018) Article Educational polycies 25

  and school gorvernence
8 Mertala (2020) Article Future school 20
9 Greenhow, Sonnevend and  Agur (2016) Book NA 19
10 Håkansson, Lindqvist and Pettersson (2019) Article School leadership 19

Note: * funded document, NA: not available
Source: Authors
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ment, were initially interesting in 2018 and 2019.
From 2020 to 2022 (as of January 08, 2023), the
issues of the previous period have been contin-
ued and extended. The explosion of technology,
digital communication platforms, open-source
content, and social networking is considered a
new approach to Digital Learning Environments
(Veletsianos 2016). In addition, with the impact
of COVID-19, educational activities have shift-
ed from traditional to online learning urgently
(Bond 2021) and without prior preparation
(Daniel 2020). This leads to many practical is-
sues that need to be studied and attracted the
research community’s attention.

The research community has grown strong-
ly in recent years, along with annual publication
growth. In general, the community is mainly re-
searchers or small research groups. In addition,
the number of publications by leading scien-
tists is still small, leading to limited research co-
operation in the community. When looking at
cooperation by country, the situation was simi-
lar, cooperation between countries was fragment-
ed. It is interesting to note that two clusters of
countries have collaborated on research. With a
group of countries in Europe and America, DTS
studies started in the USA and gradually con-
nected with other countries in Europe, and now
Germany, Sweden, Italy, and Spain are active
countries in the research on DTS. Next is the
cluster of countries in Asia, which has appeared
in recent times, with China, India, and Russia
centred. The clustering between the two groups
can be considered between various aspects, for
example, economics (Park et al. 2021), education
policy and practice (Veletsianos 2016), and the-
orising teaching and learning (Lee 2017).

According to Google, education transforma-
tion is a research field that includes many ele-
ments of vision, learning, culture, technology,
professional development, funding and sustain-
ability, and community engagement (Alenezi
2021). Therefore, it is possible to consider dif-
ferent approaches to DTS by different subjects
in the research field. Six themes of DTS were
evaluated, including school digitalisation, edu-
cational policies, learning in the digital age, dig-
ital literacy, future school, and school leader-
ship. Based on authors’ affiliations, authors came
in from diverse disciplines, for example, educa-
tion, pedagogy, science, information technolo-

gy, humanity and social sciences, and social
policies. Based on the scopes sources, they are
interested in ICT in education, governance, ed-
ucational technology, e-learning, educational
research, and communication. Regardless of the
different approaches, information and commu-
nication technology is the foundation for the
digital transformation process (Hanna 2016).

In the steps of DTS, digitisation is indepen-
dent of both digitalisation and digital transfor-
mation. This can be considered between two
different approaches. Digitisation in DTS is re-
lated to digitised technology, digitised literacy,
digitised resources and digital education gover-
nance, and these topics are often spatially limit-
ed. While digitalisation and digital transforma-
tion take a broader approach, ICT enabled trans-
formation (Hanna 2016). The application of ICT
helps schools form an open learning environ-
ment with the support of digital learning plat-
forms. At the same time, it requires not only the
adjustment of programs, policies, learning meth-
ods and forms of learning but also the adjust-
ment of the roles of the stakeholders. During the
DTS process, based on the frequency of key-
words appearing, the research community fo-
cuses on the digitisation phase. The studies of
this stage also show very clearly how simple the
problem of digitisation is, that the level of prob-
lems related to it is mainly components of infra-
structure or basic conditions, besides the re-
markable point of this stage when there are many
problems of digitisation that need to be estab-
lished, not only about the components of digiti-
sation themselves but also the relevance to
which the components carry social elements.

As in other areas of research, the COVID-19
pandemic also affects DTS (Jimenez-Pitre et al.
2022). On the one hand, it disrupts the learning
process, while on the other hand, it promotes
the DTS process, even though it is only seen as
an emergency remote education and related is-
sues (Bond 2021). This is not enough to guide
the whole field of research. Because during the
COVID-19 pandemic, many other research doc-
uments have been still published, for example,
curriculum, school leadership, school develop-
ment, digital communication, digital skills, and
involvement of parents and students. The fluc-
tuation of the epidemic has accelerated extreme-
ly quickly, even exploding the need to digitise
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and forcing many aspects of the socio-econom-
ic system to digitise. This leads to complexity
due to the participation of components and fields
that are not very technical or not technical at all
but are forced to digitise to adapt to the new
normal.

In the field of DTS research in the period
from 2001 to 2022, apart from the research top-
ics, if we analyze the contents of the research
authors, we can see that digitization has become
a national education policy issue (Salmieri 2019),
the future of the whole national education sys-
tem (Høydal and Haldar 2022), tablets will likely
be every student’s learning tool (Salmerón et al.
2021), modes of school innovation will depend
on numbers (Pât et al. 2022), or be useful for
education in remote areas (Nogueria 2022), and
measuring progress in education (Dvoretskaya
et al. 2022), many topics that appeared do not
directly link with the keyword digitisation, digi-
talisation and digital transformation. This case
suggests future research directions. The first is
the relationship between the parties involved in
the DTS process. Besides, students’ digital com-
petence has a direct relationship with digitalisa-
tion and digital transformation, while other re-
search topics have not been explored. The sec-
ond is to develop a program suitable for the dig-
ital learning environment, although there is a
link between curriculum requirements, curricu-
lum analysis and digitalisation. The third is dig-
ital education in DTS in general and digital edu-
cation in digitalisation and/or digital transfor-
mation. Four is the role of the school library in
the DTS process, for example, space, services,
safety, and sanitisation, as followed by Dobre-
va and Anghelescu (2022). In addition, learning
management systems are not yet considered a
component of DTS. Some other topics that can
be studied in the near future include digital safe-
ty, well-being, educational quality, educational
equity, 21st-century skills, and online communi-
ty in DTS. Digital transformation has marked a
fairly complete level of development, which is
not only reflected in the responsiveness of dig-
ital transformation in all aspects of society, pro-
moting rapid development in fields, but more
importantly, creating a driving force for labour
productivity. Besides, there are national educa-
tion systems that, as studies have shown, are

already contributing to digital transformation
education, and participatory education will be
the foundation for other sectors to participate.

Finally, this study has some limitations. The
first is that the analytical data are collected from
a single source, resulting in the analysis results
not fully reflecting the field of DTS research.
Next is the limitation in analytical methods, sta-
tistical descriptive and science mapping analy-
sis, so the content of the studies has not been
described in detail. To address these limitations,
further studies may add data collection sources,
for example, Web of Sciences, Lens, Google
Scholar, and/or combine them with content anal-
ysis or systematic review.

CONCLUSION

In an effort to clarify the field of DTS re-
search, the authors applied bibliometric analy-
sis to review 142 Scopus-indexed documents.
The content of this document is related to digi-
tal transformation in schools. The results of the
analysis of documents in the period 2001-2022
show that the annual publication growth trend
has increased rapidly in recent years. This led to
an expanded research community and limited
research collaboration among scientists during
this period. Germany, Sweden, USA, Italy and
Russia have the most publications. Sustainabil-
ity is the most relevant source. Six themes in
DTS were evaluated, that is, school digitalisa-
tion, educational policies, learning in the digital
age, digital literacy, future school, and school
leadership. Among the three phases of digital
transformation, digitalisation is attracting much
attention from the research community. Al-
though COVID-19 contributes to the promotion
of DTS, it is not an important factor in the re-
search field. Some suggested research directions
include stakeholder roles, program development,
digital education, and school library role.

The stages of digital transformation also re-
flect the process of changing socio-economic
fields on which digital transformation is becom-
ing the foundation, and more meaningfully, this
process has raised human awareness of ways of
interaction, working methods, and tools and con-
tribute to redefining the value of work and the
contributions of individuals and organisations,
including school organisations, in many aspects.
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The most important thing is that no matter
how much digital transformation in general and
digital transformation in schools develops, the
role of people and the mechanisms and systems
that ensure the school’s operation need to be
compatible. Human activities and operations still
play a decisive role. This not only shows the
aspects of humanity and human development,
but at the same time, the human role also en-
sures digital safety and digital security, related
to the risks that digital transformation can bring.
On the other hand, because the data system on
the one hand brings convenience to time, quality,
and efficiency in school operation, if there is no
regulation to ensure safety, the data can become
a target or information for malicious purposes.

Although this study has some limitations, it
provides an overview of the research area.
Therefore, this can be a reference source to sup-
port the research community in identifying re-
search topics while supporting educational pol-
icymakers in planning digital transformation
strategies in high schools.

RECOMMENDATIONS

Despite the fact that this tendency has been
growing recently, investigations that examine the
in-depth information contained in these studies
as well as the factors influencing them are still
required for both sponsored and unfunded re-
search. Because digital transformation in
schools should be viewed as a global issue, it is
also vital to determine the causes of and strate-
gies for fostering collaboration across nations
with various levels of development.

There is a need for studies on aspects of
digital transformation in the current school en-
vironment, that is, studies in the direction of
detail and in-depth study of infrastructure is-
sues and accompanying conditions of digitali-
sation and transformation (software, equipment,
tools, facilities, etc.). In addition, there should
also be studies in the direction of determining
the change in relationships between people, the
internal organisation of the school, and the
school organisation with related organisations
when applying digital transformation. It is more
urgent to conduct studies on both the positive
and negative impacts of digital transformation
on all aspects of school operations. In addition

to the above research directions, it is also nec-
essary to have multidisciplinary, interdiscipli-
nary, and comparative studies between coun-
tries or regions to address the current number of
school transformation issues.
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