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Amidst the global digital transformation of educational institutions, digital technology has

emerged as a significant area of interest among scholars. Such technologies have played an

instrumental role in enhancing learner performance and improving the effectiveness of

teaching and learning. These digital technologies also ensure the sustainability and stability of

education during the epidemic. Despite this, a dearth of systematic reviews exists regarding

the current state of digital technology application in education. To address this gap, this study

utilized the Web of Science Core Collection as a data source (specifically selecting the high-

quality SSCI and SCIE) and implemented a topic search by setting keywords, yielding 1849

initial publications. Furthermore, following the PRISMA guidelines, we refined the selection to

588 high-quality articles. Using software tools such as CiteSpace, VOSviewer, and Charti-

culator, we reviewed these 588 publications to identify core authors (such as Selwyn,

Henderson, Edwards), highly productive countries/regions (England, Australia, USA), key

institutions (Monash University, Australian Catholic University), and crucial journals in the

field (Education and Information Technologies, Computers & Education, British Journal of Educa-

tional Technology). Evolutionary analysis reveals four developmental periods in the research

field of digital technology education application: the embryonic period, the preliminary

development period, the key exploration, and the acceleration period of change. The study

highlights the dual influence of technological factors and historical context on the research

topic. Technology is a key factor in enabling education to transform and upgrade, and the

context of the times is an important driving force in promoting the adoption of new tech-

nologies in the education system and the transformation and upgrading of education.

Additionally, the study identifies three frontier hotspots in the field: physical education, digital

transformation, and professional development under the promotion of digital technology. This

study presents a clear framework for digital technology application in education, which can

serve as a valuable reference for researchers and educational practitioners concerned with

digital technology education application in theory and practice.
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Introduction

D igital technology has become an essential component of
modern education, facilitating the extension of temporal
and spatial boundaries and enriching the pedagogical

contexts (Selwyn and Facer, 2014). The advent of mobile com-
munication technology has enabled learning through social media
platforms (Szeto et al. 2015; Pires et al. 2022), while the
advancement of augmented reality technology has disrupted
traditional conceptions of learning environments and spaces
(Perez-Sanagustin et al., 2014; Kyza and Georgiou, 2018). A wide
range of digital technologies has enabled learning to become a
norm in various settings, including the workplace (Sjöberg and
Holmgren, 2021), home (Nazare et al. 2022), and online com-
munities (Tang and Lam, 2014). Education is no longer limited to
fixed locations and schedules, but has permeated all aspects of life,
allowing learning to continue at any time and any place
(Camilleri and Camilleri, 2016; Selwyn and Facer, 2014).

The advent of digital technology has led to the creation of
several informal learning environments (Greenhow and Lewin,
2015) that exhibit divergent form, function, features, and patterns
in comparison to conventional learning environments (Nygren
et al. 2019). Consequently, the associated teaching and learning
processes, as well as the strategies for the creation, dissemination,
and acquisition of learning resources, have undergone a complete
overhaul. The ensuing transformations have posed a myriad of
novel issues, such as the optimal structuring of teaching methods
by instructors and the adoption of appropriate learning strategies
by students in the new digital technology environment. Conse-
quently, an examination of the principles that underpin effective
teaching and learning in this environment is a topic of significant
interest to numerous scholars engaged in digital technology
education research.

Over the course of the last two decades, digital technology has
made significant strides in the field of education, notably in
extending education time and space and creating novel educa-
tional contexts with sustainability. Despite research attempts to
consolidate the application of digital technology in education,
previous studies have only focused on specific aspects of digital
technology, such as Pinto and Leite’s (2020) investigation into
digital technology in higher education and Mustapha et al.’s
(2021) examination of the role and value of digital technology in
education during the pandemic. While these studies have pro-
vided valuable insights into the practical applications of digital
technology in particular educational domains, they have not
comprehensively explored the macro-mechanisms and internal
logic of digital technology implementation in education. Addi-
tionally, these studies were conducted over a relatively brief
period, making it challenging to gain a comprehensive under-
standing of the macro-dynamics and evolutionary process of
digital technology in education. Some studies have provided an
overview of digital education from an educational perspective but
lack a precise understanding of technological advancement and
change (Yang et al. 2022). Therefore, this study seeks to employ a
systematic scientific approach to collate relevant research from
2000 to 2022, comprehend the internal logic and development
trends of digital technology in education, and grasp the out-
standing contribution of digital technology in promoting the
sustainability of education in time and space. In summary, this
study aims to address the following questions:

RQ1: Since the turn of the century, what is the productivity
distribution of the field of digital technology education applica-
tion research in terms of authorship, country/region, institutional
and journal level?

RQ2: What is the development trend of research on the
application of digital technology in education in the past two
decades?

RQ3: What are the current frontiers of research on the
application of digital technology in education?

Literature review
Although the term “digital technology” has become ubiquitous, a
unified definition has yet to be agreed upon by scholars. Because
the meaning of the word digital technology is closely related to
the specific context. Within the educational research domain,
Selwyn’s (2016) definition is widely favored by scholars (Pinto
and Leite, 2020). Selwyn (2016) provides a comprehensive view of
various concrete digital technologies and their applications in
education through ten specific cases, such as immediate feedback
in classes, orchestrating teaching, and community learning.
Through these specific application scenarios, Selwyn (2016)
argues that digital technology encompasses technologies asso-
ciated with digital devices, including but not limited to tablets,
smartphones, computers, and social media platforms (such as
Facebook and YouTube). Furthermore, Further, the behavior of
accessing the internet at any location through portable devices
can be taken as an extension of the behavior of applying digital
technology.

The evolving nature of digital technology has significant
implications in the field of education. In the 1890s, the focus of
digital technology in education was on comprehending the
nuances of digital space, digital culture, and educational meth-
odologies, with its connotations aligned more towards the idea of
e-learning. The advent and subsequent widespread usage of
mobile devices since the dawn of the new millennium have been
instrumental in the rapid expansion of the concept of digital
technology. Notably, mobile learning devices such as smart-
phones and tablets, along with social media platforms, have
become integral components of digital technology (Conole and
Alevizou, 2010; Batista et al. 2016). In recent times, the bur-
geoning application of AI technology in the education sector has
played a vital role in enriching the digital technology lexicon
(Banerjee et al. 2021). ChatGPT, for instance, is identified as a
novel educational technology that has immense potential to
revolutionize future education (Rospigliosi, 2023; Arif, Munaf
and Ul-Haque, 2023).

Pinto and Leite (2020) conducted a comprehensive macro-
scopic survey of the use of digital technologies in the education
sector and identified three distinct categories, namely technolo-
gies for assessment and feedback, mobile technologies, and
Information Communication Technologies (ICT). This classifi-
cation criterion is both macroscopic and highly condensed. In
light of the established concept definitions of digital technology in
the educational research literature, this study has adopted the
characterizations of digital technology proposed by Selwyn (2016)
and Pinto and Leite (2020) as crucial criteria for analysis and
research inclusion. Specifically, this criterion encompasses several
distinct types of digital technologies, including Information and
Communication Technologies (ICT), Mobile tools, eXtended
Reality (XR) Technologies, Assessment and Feedback systems,
Learning Management Systems (LMS), Publish and Share tools,
Collaborative systems, Social media, Interpersonal Communica-
tion tools, and Content Aggregation tools.

Methodology and materials
Research method: bibliometric. The research on econometric
properties has been present in various aspects of human pro-
duction and life, yet systematic scientific theoretical guidance has
been lacking, resulting in disorganization. In 1969, British scholar
Pritchard (1969) proposed “bibliometrics,” which subsequently
emerged as an independent discipline in scientific quantification
research. Initially, Pritchard defined bibliometrics as “the
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application of mathematical and statistical methods to books and
other media of communication,” however, the definition was not
entirely rigorous. To remedy this, Hawkins (2001) expanded
Pritchard’s definition to “the quantitative analysis of the biblio-
graphic features of a body of literature.” De Bellis further clarified
the objectives of bibliometrics, stating that it aims to analyze and
identify patterns in literature, such as the most productive
authors, institutions, countries, and journals in scientific dis-
ciplines, trends in literary production over time, and collabora-
tion networks (De Bellis, 2009). According to Garfield (2006),
bibliometric research enables the examination of the history and
structure of a field, the flow of information within the field, the
impact of journals, and the citation status of publications over a
longer time scale. All of these definitions illustrate the unique role
of bibliometrics as a research method for evaluating specific
research fields.

This study uses CiteSpace, VOSviewer, and Charticulator to
analyze data and create visualizations. Each of these three tools
has its own strengths and can complement each other. CiteSpace
and VOSviewer use set theory and probability theory to provide
various visualization views in fields such as keywords, co-
occurrence, and co-authors. They are easy to use and produce
visually appealing graphics (Chen, 2006; van Eck and Waltman,
2009) and are currently the two most widely used bibliometric
tools in the field of visualization (Pan et al. 2018). In this study,
VOSviewer provided the data necessary for the Performance
Analysis; Charticulator was then used to redraw using the tabular
data exported from VOSviewer (for creating the chord diagram of
country collaboration); this was to complement the mapping
process, while CiteSpace was primarily utilized to generate
keyword maps and conduct burst word analysis.

Data retrieval. This study selected documents from the Science
Citation Index Expanded (SCIE) and Social Science Citation
Index (SSCI) in the Web of Science Core Collection as the data
source, for the following reasons:

(1) The Web of Science Core Collection, as a high-quality
digital literature resource database, has been widely accepted by
many researchers and is currently considered the most suitable
database for bibliometric analysis (Jing et al. 2023a). Compared to
other databases, Web of Science provides more comprehensive
data information (Chen et al. 2022a), and also provides data
formats suitable for analysis using VOSviewer and CiteSpace
(Gaviria-Marin et al. 2019).

(2) The application of digital technology in the field of
education is an interdisciplinary research topic, involving
technical knowledge literature belonging to the natural sciences
and education-related literature belonging to the social sciences.
Therefore, it is necessary to select Science Citation Index
Expanded (SCIE) and Social Science Citation Index (SSCI) as
the sources of research data, ensuring the comprehensiveness of

data while ensuring the reliability and persuasiveness of
bibliometric research (Hwang and Tsai, 2011; Wang et al. 2022).

After establishing the source of research data, it is necessary to
determine a retrieval strategy (Jing et al. 2023b). The choice of a
retrieval strategy should consider a balance between the breadth
and precision of the search formula. That is to say, it should
encompass all the literature pertaining to the research topic while
excluding irrelevant documents as much as possible. In light of
this, this study has set a retrieval strategy informed by multiple
related papers (Mustapha et al. 2021; Luo et al. 2021). The
research by Mustapha et al. (2021) guided us in selecting keywords
(“digital” AND “technolog*”) to target digital technology, while
Luo et al. (2021) informed the selection of terms (such as
“instruct*,” “teach*,” and “education”) to establish links with the
field of education. Then, based on the current application of digital
technology in the educational domain and the scope of selection
criteria, we constructed the final retrieval strategy. Following the
general patterns of past research (Jing et al. 2023a, 2023b), we
conducted a specific screening using the topic search (Topics, TS)
function in Web of Science. For the specific criteria used in the
screening for this study, please refer to Table 1.

Literature screening. Literature acquired through keyword sear-
ches may contain ostensibly related yet actually unrelated works.
Therefore, to ensure the close relevance of literature included in
the analysis to the research topic, it is often necessary to perform a
manual screening process to identify the final literature to be
analyzed, subsequent to completing the initial literature search.

The manual screening process consists of two steps. Initially,
irrelevant literature is weeded out based on the title and abstract,
with two members of the research team involved in this phase.
This stage lasted about one week, resulting in 1106 articles being
retained. Subsequently, a comprehensive review of the full text is
conducted to accurately identify the literature required for the
study. To carry out the second phase of manual screening
effectively and scientifically, and to minimize the potential for
researcher bias, the research team established the inclusion
criteria presented in Table 2. Three members were engaged in this
phase, which took approximately 2 weeks, culminating in the
retention of 588 articles after meticulous screening. The entire
screening process is depicted in Fig. 1, adhering to the PRISMA
guidelines (Page et al. 2021).

Data standardization. Nguyen and Hallinger (2020) pointed out
that raw data extracted from scientific databases often contains
multiple expressions of the same term, and not addressing these
synonymous expressions could affect research results in biblio-
metric analysis. For instance, in the original data, the author list
may include “Tsai, C. C.” and “Tsai, C.-C.”, while the keyword list
may include “professional-development” and “professional
development,” which often require merging. Therefore, before
analyzing the selected literature, a data disambiguation process is

Table 1 Summary of data source and selection.

Category Specific standard requirements

Research database Web of Science Core Collection
Citation indexes SSCI, SCIE
Searching period January 2000 to December 2022
Language English
Searching keywords TS = (“digital” AND “technolog*” AND (“instruct*” OR “teach*” OR “education”) AND (“workplace” OR “community” OR “home”

OR “Informal” OR “non-Formal” OR “social media” OR “online learning” OR “mobile learning”))
Document types Articles
Data extraction Export with full records and cited references in plain text format
Sample size 1849 (Before manual screening)
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necessary to standardize the data (Strotmann and Zhao, 2012;
Van Eck and Waltman, 2019). This study adopted the data
standardization process proposed by Taskin and Al (2019),
mainly including the following standardization operations:

Firstly, the author and source fields in the data are corrected
and standardized to differentiate authors with similar names.

Secondly, the study checks whether the journals to which the
literature belongs have been renamed in the past over 20 years, so
as to avoid the influence of periodical name change on the
analysis results.

Finally, the keyword field is standardized by unifying parts of
speech and singular/plural forms of keywords, which can help
eliminate redundant entries in the knowledge graph.

Results
Performance analysis (RQ1). This section offers a thorough and
detailed analysis of the state of research in the field of digital

technology education. By utilizing descriptive statistics and visual
maps, it provides a comprehensive overview of the development
trends, authors, countries, institutions, and journal distribution
within the field. The insights presented in this section are of great
significance in advancing our understanding of the current state
of research in this field and identifying areas for further investi-
gation. The use of visual aids to display inter-country cooperation
and the evolution of the field adds to the clarity and coherence of
the analysis.

Time trend of the publications. To understand a research field, it is
first necessary to understand the most basic quantitative infor-
mation, among which the change in the number of publications
per year best reflects the development trend of a research field.
Figure 2 shows the distribution of publication dates.

From the Fig. 2, it can be seen that the development of this field
over the past over 20 years can be roughly divided into three
stages. The first stage was from 2000 to 2007, during which the

Table 2 Inclusion criteria.

Inclusion criteria

♦ The research themes included in the literature should focus on the nexus between Digital Technology (as defined in the second part) and education.
♦ The included literature should thoroughly investigate and evaluate the impact and value of digital technology across various dimensions of education,
not only limited to the processes of teaching and learning but also encompassing educational management, assessment systems, curriculum design,
professional development of educators, enhancement of student engagement, and the monitoring and feedback of learning outcomes.

♦ The following literature should also be included: studies that involve the use of digital technology to promote inclusive education, personalized
learning, distance education, and lifelong learning, as well as those that explore how digital technology can create interactive and collaborative learning
environments both inside and outside the classroom, and its role in a broader educational ecosystem.

♦ Research on the potential contributions of digital technology in enhancing the learning experience, fostering educational equity, and optimizing the
allocation of educational resources should also be considered for inclusion.

Fig. 1 PRISMA flowchart. The process of obtaining and filtering the necessary literature data for research.
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number of publications was relatively low. Due to various factors
such as technological maturity, the academic community did not
pay widespread attention to the role of digital technology in
expanding the scope of teaching and learning. The second stage
was from 2008 to 2019, during which the overall number of
publications showed an upward trend, and the development of
the field entered an accelerated period, attracting more and more
scholars’ attention. The third stage was from 2020 to 2022, during
which the number of publications stabilized at around 100.
During this period, the impact of the pandemic led to a large
number of scholars focusing on the role of digital technology in
education during the pandemic, and research on the application
of digital technology in education became a core topic in social
science research.

Analysis of authors. An analysis of the author’s publication
volume provides information about the representative scholars
and core research strengths of a research area. Table 3 presents
information on the core authors in adaptive learning research,
including name, publication number, and average number of
citations per article (based on the analysis and statistics from
VOSviewer).

Variations in research foci among scholars abound. Within the
field of digital technology education application research over the
past two decades, Neil Selwyn stands as the most productive
author, having published 15 papers garnering a total of 1027
citations, resulting in an average of 68.47 citations per paper. As a
Professor at the Faculty of Education at Monash University,
Selwyn concentrates on exploring the application of digital
technology in higher education contexts (Selwyn et al. 2021), as
well as related products in higher education such as Coursera,
edX, and Udacity MOOC platforms (Bulfin et al. 2014). Selwyn’s
contributions to the educational sociology perspective include
extensive research on the impact of digital technology on

education, highlighting the spatiotemporal extension of educa-
tional processes and practices through technological means as the
greatest value of educational technology (Selwyn, 2012; Selwyn
and Facer, 2014). In addition, he provides a blueprint for the
development of future schools in 2030 based on the present
impact of digital technology on education (Selwyn et al. 2019).
The second most productive author in this field, Henderson, also
offers significant contributions to the understanding of the
important value of digital technology in education, specifically in
the higher education setting, with a focus on the impact of the
pandemic (Henderson et al. 2015; Cohen et al. 2022). In contrast,
Edwards’ research interests focus on early childhood education,
particularly the application of digital technology in this context
(Edwards, 2013; Bird and Edwards, 2015). Additionally, on the
technical level, Edwards also mainly prefers digital game
technology, because it is a digital technology that children are
relatively easy to accept (Edwards, 2015).

Analysis of countries/regions and organization. The present study
aimed to ascertain the leading countries in digital technology
education application research by analyzing 75 countries related
to 558 works of literature. Table 4 depicts the top ten countries
that have contributed significantly to this field in terms of pub-
lication count (based on the analysis and statistics from VOS-
viewer). Our analysis of Table 4 data shows that England emerged
as the most influential country/region, with 92 published papers
and 2401 citations. Australia and the United States secured the
second and third ranks, respectively, with 90 papers (2187 cita-
tions) and 70 papers (1331 citations) published. Geographically,

Fig. 2 Bar chart of publication trends. Time trend of the publications on application of digital technology in education.

Table 3 Top 5 authors in the application of digital
technology in education research field.

Rank Author Documents Citations Average citation per
paper

1 Selwyn, N. 15 1027 68.47
2 Henderson, M. 6 334 55.67
3 Edwards, S. 6 161 26.83
4 Petko, D. 6 71 11.83
5 Mcgarr, O. 5 19 3.80

Table 4 Top 10 countries in the application of digital
technology in education research field.

Rank Country/
region

Documents Citations Average citation per
paper

1 England 92 2401 26.10
2 Australia 90 2187 24.30
3 USA 70 1331 19.01
4 Spain 52 748 14.38
5 China 52 462 8.88
6 Sweden 32 406 12.69
7 New Zealand 24 584 24.33
8 Germany 22 321 14.59
9 Ireland 21 242 11.52
10 Norway 20 718 35.90
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most of the countries featured in the top ten publication volumes
are situated in Australia, North America, and Europe, with China
being the only exception. Notably, all these countries, except
China, belong to the group of developed nations, suggesting that
economic strength is a prerequisite for fostering research in the
digital technology education application field.

This study presents a visual representation of the publication
output and cooperation relationships among different countries
in the field of digital technology education application research.
Specifically, a chord diagram is employed to display the top 30
countries in terms of publication output, as depicted in Fig. 3. The
chord diagram is composed of nodes and chords, where the nodes
are positioned as scattered points along the circumference, and
the length of each node corresponds to the publication output,
with longer lengths indicating higher publication output. The
chords, on the other hand, represent the cooperation relation-
ships between any two countries, and are weighted based on the
degree of closeness of the cooperation, with wider chords
indicating closer cooperation. Through the analysis of the
cooperation relationships, the findings suggest that the main
publishing countries in this field are engaged in cooperative
relationships with each other, indicating a relatively high level of
international academic exchange and research
internationalization.

Further analyzing Fig. 3, we can extract more valuable
information, enabling a deeper understanding of the connections
between countries in the research field of digital technology in
educational applications. It is evident that certain countries, such
as the United States, China, and England, display thicker
connections, indicating robust collaborative relationships in

terms of productivity. These thicker lines signify substantial
mutual contributions and shared objectives in certain sectors or
fields, highlighting the interconnectedness and global integration
in these areas. By delving deeper, we can also explore potential
future collaboration opportunities through the chord diagram,
identifying possible partners to propel research and development
in this field. In essence, the chord diagram successfully
encapsulates and conveys the multi-dimensionality of global
productivity and cooperation, allowing for a comprehensive
understanding of the intricate inter-country relationships and
networks in a global context, providing valuable guidance and
insights for future research and collaborations.

An in-depth examination of the publishing institutions is
provided in Table 5, showcasing the foremost 10 institutions
ranked by their publication volume. Notably, Monash University
and Australian Catholic University, situated in Australia, have
recorded the most prolific publications within the digital
technology education application realm, with 22 and 10
publications respectively. Moreover, the University of Oslo from
Norway is featured among the top 10 publishing institutions, with
an impressive average citation count of 64 per publication. It is
worth highlighting that six institutions based in the United
Kingdom were also ranked within the top 10 publishing
institutions, signifying their leading position in this area of
research.

Analysis of journals. Journals are the main carriers for publishing
high-quality papers. Some scholars point out that the two key
factors to measure the influence of journals in the specified field
are the number of articles published and the number of citations.

Fig. 3 Chord diagram. In the diagram, nodes are scattered along the circumference of a circle, with the length of each node representing the volume of
publications. The weighted arcs connecting any two points on the circle are known as chords, representing the collaborative relationship between the two,
with the width of the arc indicating the closeness of the collaboration.
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The more papers published in a magazine and the more citations,
the greater its influence (Dzikowski, 2018). Therefore, this study
utilized VOSviewer to statistically analyze the top 10 journals
with the most publications in the field of digital technology in
education and calculated the average citations per article (see
Table 6).

Based on Table 6, it is apparent that the highest number of
articles in the domain of digital technology in education research
were published in Education and Information Technologies (47
articles), Computers & Education (34 articles), and British Journal
of Educational Technology (32 articles), indicating a higher article
output compared to other journals. This underscores the fact that
these three journals concentrate more on the application of digital
technology in education. Furthermore, several other journals,
such as Technology Pedagogy and Education and Sustainability,
have published more than 15 articles in this domain. Sustain-
ability represents the open access movement, which has notably
facilitated research progress in this field, indicating that the
development of open access journals in recent years has had a
significant impact. Although there is still considerable disagree-
ment among scholars on the optimal approach to achieve open
access, the notion that research outcomes should be accessible to
all is widely recognized (Huang et al. 2020). On further analysis of
the research fields to which these journals belong, except for
Sustainability, it is evident that they all pertain to educational
technology, thus providing a qualitative definition of the research
area of digital technology education from the perspective of
journals.

Temporal keyword analysis: thematic evolution (RQ2). The
evolution of research themes is a dynamic process, and previous
studies have attempted to present the developmental trajectory of
fields by drawing keyword networks in phases (Kumar et al. 2021;
Chen et al. 2022b). To understand the shifts in research topics
across different periods, this study follows past research and,

based on the significant changes in the research field and corre-
sponding technological advancements during the outlined peri-
ods, divides the timeline into four stages (the first stage from
January 2000 to December 2005, the second stage from January
2006 to December 2011, the third stage from January 2012 to
December 2017; and the fourth stage from January 2018 to
December 2022). The division into these four stages was deter-
mined through a combination of bibliometric analysis and lit-
erature review, which presented a clear trajectory of the field’s
development. The research analyzes the keyword networks for
each time period (as there are only three articles in the first stage,
it was not possible to generate an appropriate keyword co-
occurrence map, hence only the keyword co-occurrence maps
from the second to the fourth stages are provided), to understand
the evolutionary track of the digital technology education appli-
cation research field over time.

2000.1–2005.12: germination period. From January 2000 to
December 2005, digital technology education application research
was in its infancy. Only three studies focused on digital tech-
nology, all of which were related to computers. Due to the
popularity of computers, the home became a new learning
environment, highlighting the important role of digital technol-
ogy in expanding the scope of learning spaces (Sutherland et al.
2000). In specific disciplines and contexts, digital technology was
first favored in medical clinical practice, becoming an important
tool for supporting the learning of clinical knowledge and practice
(Tegtmeyer et al. 2001; Durfee et al. 2003).

2006.1–2011.12: initial development period. Between January 2006
and December 2011, it was the initial development period of
digital technology education research. Significant growth was
observed in research related to digital technology, and discussions
and theoretical analyses about “digital natives” emerged. During
this phase, scholars focused on the debate about “how to use
digital technology reasonably” and “whether current educational

Table 6 Top 10 journals in the application of digital technology in education research field.

Rank Journal Documents Citations Average citation per paper IF

1 Education and Information Technologies 47 413 8.79 3.666
2 Computers & Education 34 2280 67.06 11.182
3 British Journal of Educational Technology 32 819 25.59 5.268
4 Technology Pedagogy and Education 19 306 16.11 3.87
5 Sustainability 18 224 12.44 3.889
6 Learning Media and Technology 17 464 27.29 7.586
7 Australasian Journal of Educational Technology 14 121 8.64 3.73
8 J Comput Assist Learn 13 666 51.23 3.761
9 International Journal of Educational Technology in Higher Education 13 449 34.54 7.611
10 Interactive Learning Environments 12 70 5.83 4.965

Table 5 Top 10 influential organizations in the application of digital technology in education research field.

Rank Organization Country Documents Citations Average citation per paper

1 Monash University Australia 22 747 33.95
2 Australian Catholic University Australia 10 206 20.60
3 University of Oslo Norway 9 576 64.00
4 The Open University England 9 273 30.33
5 The University of Edinburgh England 8 280 35.00
6 University of London England 8 249 31.13
7 University of Limerick England 8 164 20.50
8 The University of Melbourne Australia 8 151 18.88
9 University College London England 7 355 50.71
10 University of Cambridge England 7 226 32.29
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models and school curriculum design need to be adjusted on a
large scale” (Bennett and Maton, 2010; Selwyn, 2009; Margaryan
et al. 2011). These theoretical and speculative arguments provided
a unique perspective on the impact of cognitive digital technology
on education and teaching. As can be seen from the vocabulary
such as “rethinking”, “disruptive pedagogy”, and “attitude” in Fig.
4, many scholars joined the calm reflection and analysis under the
trend of digital technology (Laurillard, 2008; Vratulis et al. 2011).
During this phase, technology was still undergoing dramatic
changes. The development of mobile technology had already
caught the attention of many scholars (Wong et al. 2011), but
digital technology represented by computers was still very active
(Selwyn et al. 2011). The change in technological form would
inevitably lead to educational transformation. Collins and Hal-
verson (2010) summarized the prospects and challenges of using
digital technology for learning and educational practices, believ-
ing that digital technology would bring a disruptive revolution to
the education field and bring about a new educational system. In
addition, the term “teacher education” in Fig. 4 reflects the impact
of digital technology development on teachers. The rapid devel-
opment of technology has widened the generation gap between
teachers and students. To ensure smooth communication
between teachers and students, teachers must keep up with the
trend of technological development and establish a lifelong
learning concept (Donnison, 2009).

2012.1–2017.12: critical exploration period. During the period
spanning January 2012 to December 2017, the application of
digital technology in education research underwent a significant
exploration phase. As can be seen from Fig. 5, different from the
previous stage, the specific elements of specific digital technology
have started to increase significantly, including the enrichment of
technological contexts, the greater variety of research methods,
and the diversification of learning modes. Moreover, the temporal
and spatial dimensions of the learning environment were further
de-emphasized, as noted in previous literature (Za et al. 2014).
Given the rapidly accelerating pace of technological development,
the education system in the digital era is in urgent need of

collaborative evolution and reconstruction, as argued by Davis,
Eickelmann, and Zaka (2013).

In the domain of digital technology, social media has garnered
substantial scholarly attention as a promising avenue for learning,
as noted by Pasquini and Evangelopoulos (2016). The imple-
mentation of social media in education presents several benefits,
including the liberation of education from the restrictions of
physical distance and time, as well as the erasure of conventional
educational boundaries. The user-generated content (UGC)
model in social media has emerged as a crucial source for
knowledge creation and distribution, with the widespread
adoption of mobile devices. Moreover, social networks have
become an integral component of ubiquitous learning environ-
ments (Hwang et al. 2013). The utilization of social media allows
individuals to function as both knowledge producers and
recipients, which leads to a blurring of the conventional roles of
learners and teachers. On mobile platforms, the roles of learners
and teachers are not fixed, but instead interchangeable.

In terms of research methodology, the prevalence of empirical
studies with survey designs in the field of educational technology
during this period is evident from the vocabulary used, such as
“achievement,” “acceptance,” “attitude,” and “ict.” in Fig. 5. These
studies aim to understand learners’ willingness to adopt and
attitudes towards new technologies, and some seek to investigate
the impact of digital technologies on learning outcomes through
quasi-experimental designs (Domínguez et al. 2013). Among
these empirical studies, mobile learning emerged as a hot topic,
and this is not surprising. First, the advantages of mobile learning
environments over traditional ones have been empirically
demonstrated (Hwang et al. 2013). Second, learners born around
the turn of the century have been heavily influenced by digital
technologies and have developed their own learning styles that
are more open to mobile devices as a means of learning.
Consequently, analyzing mobile learning as a relatively novel
mode of learning has become an important issue for scholars in
the field of educational technology.

The intervention of technology has led to the emergence of
several novel learning modes, with the blended learning model

Fig. 4 Keyword network between 2006 and 2011. In the diagram, each node represents a keyword, with the size of the node indicating the frequency of
occurrence of the keyword. The connections represent the co-occurrence relationships between keywords, with a higher frequency of co-occurrence
resulting in tighter connections.
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being the most representative one in the current phase. Blended
learning, a novel concept introduced in the information age,
emphasizes the integration of the benefits of traditional learning
methods and online learning. This learning mode not only
highlights the prominent role of teachers in guiding, inspiring,
and monitoring the learning process but also underlines the
importance of learners’ initiative, enthusiasm, and creativity in
the learning process. Despite being an early conceptualization,
blended learning’s meaning has been expanded by the widespread
use of mobile technology and social media in education. The
implementation of new technologies, particularly mobile devices,
has resulted in the transformation of curriculum design and
increased flexibility and autonomy in students’ learning processes
(Trujillo Maza et al. 2016), rekindling scholarly attention to this
learning mode. However, some scholars have raised concerns
about the potential drawbacks of the blended learning model,
such as its significant impact on the traditional teaching system,
the lack of systematic coping strategies and relevant policies in
several schools and regions (Moskal et al. 2013).

2018.1–2022.12: accelerated transformation period. The period
spanning from January 2018 to December 2022 witnessed a rapid
transformation in the application of digital technology in edu-
cation research. The field of digital technology education research
reached a peak period of publication, largely influenced by factors
such as the COVID-19 pandemic (Yu et al. 2023). Research
during this period was built upon the achievements, attitudes, and
social media of the previous phase, and included more elements
that reflect the characteristics of this research field, such as digital
literacy, digital competence, and professional development, as
depicted in Fig. 6. Alongside this, scholars’ expectations for the
value of digital technology have expanded, and the pursuit of
improving learning efficiency and performance is no longer the

sole focus. Some research now aims to cultivate learners’ moti-
vation and enhance their self-efficacy by applying digital tech-
nology in a reasonable manner, as demonstrated by recent studies
(Beardsley et al. 2021; Creely et al. 2021).

The COVID-19 pandemic has emerged as a crucial backdrop
for the digital technology’s role in sustaining global education, as
highlighted by recent scholarly research (Zhou et al. 2022; Pan
and Zhang, 2020; Mo et al. 2022). The online learning
environment, which is supported by digital technology, has
become the primary battleground for global education (Yu, 2022).
This social context has led to various studies being conducted,
with some scholars positing that the pandemic has impacted the
traditional teaching order while also expanding learning possi-
bilities in terms of patterns and forms (Alabdulaziz, 2021).
Furthermore, the pandemic has acted as a catalyst for teacher
teaching and technological innovation, and this viewpoint has
been empirically substantiated (Moorhouse and Wong, 2021).
Additionally, some scholars believe that the pandemic’s push is a
crucial driving force for the digital transformation of the
education system, serving as an essential mechanism for
overcoming the system’s inertia (Romero et al. 2021).

The rapid outbreak of the pandemic posed a challenge to the
large-scale implementation of digital technologies, which was
influenced by a complex interplay of subjective and objective
factors. Objective constraints included the lack of infrastructure
in some regions to support digital technologies, while subjective
obstacles included psychological resistance among certain
students and teachers (Moorhouse, 2021). These factors greatly
impacted the progress of online learning during the pandemic.
Additionally, Timotheou et al. (2023) conducted a comprehensive
systematic review of existing research on digital technology use
during the pandemic, highlighting the critical role played by
various factors such as learners’ and teachers’ digital skills,

Fig. 5 Keyword network between 2012 and 2017. In the diagram, each node represents a keyword, with the size of the node indicating the frequency of
occurrence of the keyword. The connections represent the co-occurrence relationships between keywords, with a higher frequency of co-occurrence
resulting in tighter connections.
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teachers’ personal attributes and professional development,
school leadership and management, and administration in
facilitating the digitalization and transformation of schools.

The current stage of research is characterized by the pivotal
term “digital literacy,” denoting a growing interest in learners’
attitudes and adoption of emerging technologies. Initially, the
term “literacy” was restricted to fundamental abilities and
knowledge associated with books and print materials (McMillan,
1996). However, with the swift advancement of computers and
digital technology, there have been various attempts to broaden
the scope of literacy beyond its traditional meaning, including
game literacy (Buckingham and Burn, 2007), information literacy
(Eisenberg, 2008), and media literacy (Turin and Friesem, 2020).
Similarly, digital literacy has emerged as a crucial concept, and
Gilster and Glister (1997) were the first to introduce this concept,
referring to the proficiency in utilizing technology and processing
digital information in academic, professional, and daily life
settings. In practical educational settings, learners who possess
higher digital literacy often exhibit an aptitude for quickly
mastering digital devices and applying them intelligently to
education and teaching (Yu, 2022).

The utilization of digital technology in education has under-
gone significant changes over the past two decades, and has been
a crucial driver of educational reform with each new technolo-
gical revolution. The impact of these changes on the underlying
logic of digital technology education applications has been
noticeable. From computer technology to more recent develop-
ments such as virtual reality (VR), augmented reality (AR), and
artificial intelligence (AI), the acceleration in digital technology
development has been ongoing. Educational reforms spurred by
digital technology development continue to be dynamic, as each
new digital innovation presents new possibilities and models for
teaching practice. This is especially relevant in the post-pandemic
era, where the importance of technological progress in supporting
teaching cannot be overstated (Mughal et al. 2022). Existing
digital technologies have already greatly expanded the dimensions
of education in both time and space, while future digital
technologies aim to expand learners’ perceptions. Researchers

have highlighted the potential of integrated technology and
immersive technology in the development of the educational
metaverse, which is highly anticipated to create a new dimension
for the teaching and learning environment, foster a new value
system for the discipline of educational technology, and more
effectively and efficiently achieve the grand educational blueprint
of the United Nations’ Sustainable Development Goals (Zhang
et al. 2022; Li and Yu, 2023).

Hotspot evolution analysis (RQ3). The examination of keyword
evolution reveals a consistent trend in the advancement of digital
technology education application research. The emergence and
transformation of keywords serve as indicators of the varying
research interests in this field. Thus, the utilization of the burst
detection function available in CiteSpace allowed for the identi-
fication of the top 10 burst words that exhibited a high level of
burst strength. This outcome is illustrated in Table 7.

According to the results presented in Table 7, the explosive
terminology within the realm of digital technology education
research has exhibited a concentration mainly between the years
2018 and 2022. Prior to this time frame, the emerging keywords
were limited to “information technology” and “computer”.
Notably, among them, computer, as an emergent keyword, has
always had a high explosive intensity from 2008 to 2018, which
reflects the important position of computer in digital technology
and is the main carrier of many digital technologies such as
Learning Management Systems (LMS) and Assessment and
Feedback systems (Barlovits et al. 2022).

Since 2018, an increasing number of research studies have
focused on evaluating the capabilities of learners to accept, apply,
and comprehend digital technologies. As indicated by the use of
terms such as “digital literacy” and “digital skill,” the assessment
of learners’ digital literacy has become a critical task. Scholarly
efforts have been directed towards the development of literacy
assessment tools and the implementation of empirical assess-
ments. Furthermore, enhancing the digital literacy of both
learners and educators has garnered significant attention. (Nagle,

Fig. 6 Keyword network between 2018 and 2022. In the diagram, each node represents a keyword, with the size of the node indicating the frequency of
occurrence of the keyword. The connections represent the co-occurrence relationships between keywords, with a higher frequency of co-occurrence
resulting in tighter connections.
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2018; Yu, 2022). Simultaneously, given the widespread use of
various digital technologies in different formal and informal
learning settings, promoting learners’ digital skills has become a
crucial objective for contemporary schools (Nygren et al. 2019;
Forde and OBrien, 2022).

Since 2020, the field of applied research on digital technology
education has witnessed the emergence of three new hotspots, all
of which have been affected to some extent by the pandemic.
Firstly, digital technology has been widely applied in physical
education, which is one of the subjects that has been severely
affected by the pandemic (Parris et al. 2022; Jiang and Ning,
2022). Secondly, digital transformation has become an important
measure for most schools, especially higher education institu-
tions, to cope with the impact of the pandemic globally (García-
Morales et al. 2021). Although the concept of digital transforma-
tion was proposed earlier, the COVID-19 pandemic has greatly
accelerated this transformation process. Educational institutions
must carefully redesign their educational products to face this
new situation, providing timely digital learning methods,
environments, tools, and support systems that have far-reaching
impacts on modern society (Krishnamurthy, 2020; Salas-Pilco
et al. 2022). Moreover, the professional development of teachers
has become a key mission of educational institutions in the post-
pandemic era. Teachers need to have a certain level of digital
literacy and be familiar with the tools and online teaching
resources used in online teaching, which has become a research
hotspot today. Organizing digital skills training for teachers to
cope with the application of emerging technologies in education
is an important issue for teacher professional development and
lifelong learning (Garzón-Artacho et al. 2021). As the main
organizers and practitioners of emergency remote teaching (ERT)
during the pandemic, teachers must put cognitive effort into their
professional development to ensure effective implementation of
ERT (Romero-Hall and Jaramillo Cherrez, 2022).

The burst word “digital transformation” reveals that we are in
the midst of an ongoing digital technology revolution. With the
emergence of innovative digital technologies such as ChatGPT
and Microsoft 365 Copilot, technology trends will continue to
evolve, albeit unpredictably. While the impact of these advance-
ments on school education remains uncertain, it is anticipated
that the widespread integration of technology will significantly
affect the current education system. Rejecting emerging technol-
ogies without careful consideration is unwise. Like any revolution,
the technological revolution in the education field has both
positive and negative aspects. Detractors argue that digital
technology disrupts learning and memory (Baron, 2021) or
causes learners to become addicted and distracted from learning
(Selwyn and Aagaard, 2020). On the other hand, the prudent use
of digital technology in education offers a glimpse of a golden age
of open learning. Educational leaders and practitioners have the
opportunity to leverage cutting-edge digital technologies to

address current educational challenges and develop a rational
path for the sustainable and healthy growth of education.

Discussion
Discussion on performance analysis (RQ1). The field of digital
technology education application research has experienced sub-
stantial growth since the turn of the century, a phenomenon that
is quantifiably apparent through an analysis of authorship,
country/region contributions, and institutional engagement. This
expansion reflects the increased integration of digital technologies
in educational settings and the heightened scholarly interest in
understanding and optimizing their use.

Discussion on authorship productivity in digital technology edu-
cation research. The authorship distribution within digital tech-
nology education research is indicative of the field’s intellectual
structure and depth. A primary figure in this domain is Neil
Selwyn, whose substantial citation rate underscores the profound
impact of his work. His focus on the implications of digital
technology in higher education and educational sociology has
proven to be seminal. Selwyn’s research trajectory, especially the
exploration of spatiotemporal extensions of education through
technology, provides valuable insights into the multifaceted role
of digital tools in learning processes (Selwyn et al. 2019).

Other notable contributors, like Henderson and Edwards,
present diversified research interests, such as the impact of digital
technologies during the pandemic and their application in early
childhood education, respectively. Their varied focuses highlight
the breadth of digital technology education research, encompass-
ing pedagogical innovation, technological adaptation, and policy
development.

Discussion on country/region-level productivity and collaboration.
At the country/region level, the United Kingdom, specifically
England, emerges as a leading contributor with 92 published
papers and a significant citation count. This is closely followed by
Australia and the United States, indicating a strong English-
speaking research axis. Such geographical concentration of
scholarly output often correlates with investment in research and
development, technological infrastructure, and the prevalence of
higher education institutions engaging in cutting-edge research.

China’s notable inclusion as the only non-Western country
among the top contributors to the field suggests a growing
research capacity and interest in digital technology in education.
However, the lower average citation per paper for China could
reflect emerging engagement or different research focuses that
may not yet have achieved the same international recognition as
Western counterparts.

The chord diagram analysis furthers this understanding,
revealing dense interconnections between countries like the

Table 7 Top 10 keywords with the strongest bursts.

Keywords Strength Begin End 2000–2022

Information technology 1.78 2003 2009
Computer 2.94 2008 2018
Literacy 2.36 2018 2020
ict 2.13 2019 2020
Engagement 2.02 2019 2020
Digital skill 1.89 2019 2020
Participation 1.89 2019 2020
Physical education 1.77 2020 2022
Digital transformation 1.77 2020 2022
Professional development 1.74 2020 2022
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United States, China, and England, which indicates robust
collaborations. Such collaborations are fundamental in addressing
global educational challenges and shaping international research
agendas.

Discussion on institutional-level contributions to digital technology
education. Institutional productivity in digital technology educa-
tion research reveals a constellation of universities driving the
field forward. Monash University and the Australian Catholic
University have the highest publication output, signaling Aus-
tralia’s significant role in advancing digital education research.
The University of Oslo’s remarkable average citation count per
publication indicates influential research contributions, poten-
tially reflecting high-quality studies that resonate with the broader
academic community.

The strong showing of UK institutions, including the
University of London, The Open University, and the University
of Cambridge, reinforces the UK’s prominence in this research
field. Such institutions are often at the forefront of pedagogical
innovation, benefiting from established research cultures and
funding mechanisms that support sustained inquiry into digital
education.

Discussion on journal publication analysis. An examination of
journal outputs offers a lens into the communicative channels of
the field’s knowledge base. Journals such as Education and
Information Technologies, Computers & Education, and the
British Journal of Educational Technology not only serve as the
primary disseminators of research findings but also as indicators
of research quality and relevance. The impact factor (IF) serves as
a proxy for the quality and influence of these journals within the
academic community.

The high citation counts for articles published in Computers &
Education suggest that research disseminated through this
medium has a wide-reaching impact and is of particular interest
to the field. This is further evidenced by its significant IF of
11.182, indicating that the journal is a pivotal platform for
seminal work in the application of digital technology in
education.

The authorship, regional, and institutional productivity in the
field of digital technology education application research
collectively narrate the evolution of this domain since the turn
of the century. The prominence of certain authors and countries
underscores the importance of socioeconomic factors and existing
academic infrastructure in fostering research productivity. Mean-
while, the centrality of specific journals as outlets for high-impact
research emphasizes the role of academic publishing in shaping
the research landscape.

As the field continues to grow, future research may benefit
from leveraging the collaborative networks that have been
elucidated through this analysis, perhaps focusing on under-
represented regions to broaden the scope and diversity of
research. Furthermore, the stabilization of publication numbers
in recent years invites a deeper exploration into potential plateaus
in research trends or saturation in certain sub-fields, signaling an
opportunity for novel inquiries and methodological innovations.

Discussion on the evolutionary trends (RQ2). The evolution of
the research field concerning the application of digital technology
in education over the past two decades is a story of convergence,
diversification, and transformation, shaped by rapid technological
advancements and shifting educational paradigms.

At the turn of the century, the inception of digital technology
in education was largely exploratory, with a focus on how
emerging computer technologies could be harnessed to enhance

traditional learning environments. Research from this early
period was primarily descriptive, reflecting on the potential and
challenges of incorporating digital tools into the educational
setting. This phase was critical in establishing the fundamental
discourse that would guide subsequent research, as it set the stage
for understanding the scope and impact of digital technology in
learning spaces (Wang et al. 2023).

As the first decade progressed, the narrative expanded to
encompass the pedagogical implications of digital technologies.
This was a period of conceptual debates, where terms like “digital
natives” and “disruptive pedagogy” entered the academic lexicon,
underscoring the growing acknowledgment of digital technology
as a transformative force within education (Bennett and Maton,
2010). During this time, the research began to reflect a more
nuanced understanding of the integration of technology,
considering not only its potential to change where and how
learning occurred but also its implications for educational equity
and access.

In the second decade, with the maturation of internet
connectivity and mobile technology, the focus of research shifted
from theoretical speculations to empirical investigations. The
proliferation of digital devices and the ubiquity of social media
influenced how learners interacted with information and each
other, prompting a surge in studies that sought to measure the
impact of these tools on learning outcomes. The digital divide and
issues related to digital literacy became central concerns, as
scholars explored the varying capacities of students and educators
to engage with technology effectively.

Throughout this period, there was an increasing emphasis on
the individualization of learning experiences, facilitated by
adaptive technologies that could cater to the unique needs and
pacing of learners (Jing et al. 2023a). This individualization was
coupled with a growing recognition of the importance of
collaborative learning, both online and offline, and the role of
digital tools in supporting these processes. Blended learning
models, which combined face-to-face instruction with online
resources, emerged as a significant trend, advocating for a balance
between traditional pedagogies and innovative digital strategies.

The later years, particularly marked by the COVID-19
pandemic, accelerated the necessity for digital technology in
education, transforming it from a supplementary tool to an
essential platform for delivering education globally (Mo et al.
2022; Mustapha et al. 2021). This era brought about an
unprecedented focus on online learning environments, distance
education, and virtual classrooms. Research became more
granular, examining not just the pedagogical effectiveness of
digital tools, but also their role in maintaining continuity of
education during crises, their impact on teacher and student well-
being, and their implications for the future of educational policy
and infrastructure.

Across these two decades, the research field has seen a shift
from examining digital technology as an external addition to the
educational process, to viewing it as an integral component of
curriculum design, instructional strategies, and even assessment
methods. The emergent themes have broadened from a narrow
focus on specific tools or platforms to include wider considera-
tions such as data privacy, ethical use of technology, and the
environmental impact of digital tools.

Moreover, the field has moved from considering the applica-
tion of digital technology in education as a primarily cognitive
endeavor to recognizing its role in facilitating socio-emotional
learning, digital citizenship, and global competencies. Research-
ers have increasingly turned their attention to the ways in which
technology can support collaborative skills, cultural under-
standing, and ethical reasoning within diverse student
populations.
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In summary, the past over twenty years in the research field of
digital technology applications in education have been character-
ized by a progression from foundational inquiries to complex
analyses of digital integration. This evolution has mirrored the
trajectory of technology itself, from a facilitative tool to a
pervasive ecosystem defining contemporary educational experi-
ences. As we look to the future, the field is poised to delve into the
implications of emerging technologies like AI, AR, and VR, and
their potential to redefine the educational landscape even further.
This ongoing metamorphosis suggests that the application of
digital technology in education will continue to be a rich area of
inquiry, demanding continual adaptation and forward-thinking
from educators and researchers alike.

Discussion on the study of research hotspots (RQ3). The ana-
lysis of keyword evolution in digital technology education
application research elucidates the current frontiers in the field,
reflecting a trajectory that is in tandem with the rapidly advan-
cing digital age. This landscape is sculpted by emergent techno-
logical innovations and shaped by the demands of an increasingly
digital society.

Interdisciplinary integration and pedagogical transformation. One
of the frontiers identified from recent keyword bursts includes the
integration of digital technology into diverse educational contexts,
particularly noted with the keyword “physical education.” The
digitalization of disciplines traditionally characterized by physical
presence illustrates the pervasive reach of technology and signifies
a push towards interdisciplinary integration where technology is
not only a facilitator but also a transformative agent. This inte-
gration challenges educators to reconceptualize curriculum
delivery to accommodate digital tools that can enhance or
simulate the physical aspects of learning.

Digital literacy and skills acquisition. Another pivotal frontier is
the focus on “digital literacy” and “digital skill”, which has
intensified in recent years. This suggests a shift from mere access
to technology towards a comprehensive understanding and uti-
lization of digital tools. In this realm, the emphasis is not only on
the ability to use technology but also on critical thinking, pro-
blem-solving, and the ethical use of digital resources (Yu, 2022).
The acquisition of digital literacy is no longer an additive skill but
a fundamental aspect of modern education, essential for navi-
gating and contributing to the digital world.

Educational digital transformation. The keyword “digital trans-
formation” marks a significant research frontier, emphasizing the
systemic changes that education institutions must undergo to
align with the digital era (Romero et al. 2021). This transforma-
tion includes the redesigning of learning environments, pedago-
gical strategies, and assessment methods to harness digital
technology’s full potential. Research in this area explores the
complexity of institutional change, addressing the infrastructural,
cultural, and policy adjustments needed for a seamless digital
transition.

Engagement and participation. Further exploration into “engage-
ment” and “participation” underscores the importance of student-
centered learning environments that are mediated by technology.
The current frontiers examine how digital platforms can foster
collaboration, inclusivity, and active learning, potentially leading
to more meaningful and personalized educational experiences.
Here, the use of technology seeks to support the emotional and
cognitive aspects of learning, moving beyond the transactional
view of education to one that is relational and interactive.

Professional development and teacher readiness. As the field
evolves, “professional development” emerges as a crucial area,
particularly in light of the pandemic which necessitated emer-
gency remote teaching. The need for teacher readiness in a digital
age is a pressing frontier, with research focusing on the compe-
tencies required for educators to effectively integrate technology
into their teaching practices. This includes familiarity with digital
tools, pedagogical innovation, and an ongoing commitment to
personal and professional growth in the digital domain.

Pandemic as a catalyst. The recent pandemic has acted as a cat-
alyst for accelerated research and application in this field, parti-
cularly in the domains of “digital transformation,” “professional
development,” and “physical education.” This period has been a
litmus test for the resilience and adaptability of educational sys-
tems to continue their operations in an emergency. Research has
thus been directed at understanding how digital technologies can
support not only continuity but also enhance the quality and
reach of education in such contexts.

Ethical and societal considerations. The frontier of digital tech-
nology in education is also expanding to consider broader ethical
and societal implications. This includes issues of digital equity,
data privacy, and the sociocultural impact of technology on
learning communities. The research explores how educational
technology can be leveraged to address inequities and create more
equitable learning opportunities for all students, regardless of
their socioeconomic background.

Innovation and emerging technologies. Looking forward, the
frontiers are set to be influenced by ongoing and future techno-
logical innovations, such as artificial intelligence (AI) (Wu and
Yu, 2023; Chen et al. 2022a). The exploration into how these
technologies can be integrated into educational practices to create
immersive and adaptive learning experiences represents a bold
new chapter for the field.

In conclusion, the current frontiers of research on the
application of digital technology in education are multifaceted
and dynamic. They reflect an overarching movement towards
deeper integration of technology in educational systems and
pedagogical practices, where the goals are not only to facilitate
learning but to redefine it. As these frontiers continue to expand
and evolve, they will shape the educational landscape, requiring a
concerted effort from researchers, educators, policymakers, and
technologists to navigate the challenges and harness the
opportunities presented by the digital revolution in education.

Conclusions and future research
Conclusions. The utilization of digital technology in education is
a research area that cuts across multiple technical and educational
domains and continues to experience dynamic growth due to the
continuous progress of technology. In this study, a systematic
review of this field was conducted through bibliometric techni-
ques to examine its development trajectory. The primary focus of
the review was to investigate the leading contributors, productive
national institutions, significant publications, and evolving
development patterns. The study’s quantitative analysis resulted
in several key conclusions that shed light on this research field’s
current state and future prospects.

(1) The research field of digital technology education
applications has entered a stage of rapid development, particu-
larly in recent years due to the impact of the pandemic, resulting
in a peak of publications. Within this field, several key authors
(Selwyn, Henderson, Edwards, etc.) and countries/regions
(England, Australia, USA, etc.) have emerged, who have made
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significant contributions. International exchanges in this field
have become frequent, with a high degree of internationalization
in academic research. Higher education institutions in the UK
and Australia are the core productive forces in this field at the
institutional level.

(2) Education and Information Technologies, Computers &
Education, and the British Journal of Educational Technology are
notable journals that publish research related to digital technol-
ogy education applications. These journals are affiliated with the
research field of educational technology and provide effective
communication platforms for sharing digital technology educa-
tion applications.

(3) Over the past two decades, research on digital technology
education applications has progressed from its early stages of
budding, initial development, and critical exploration to acceler-
ated transformation, and it is currently approaching maturity.
Technological progress and changes in the times have been key
driving forces for educational transformation and innovation, and
both have played important roles in promoting the continuous
development of education.

(4) Influenced by the pandemic, three emerging frontiers have
emerged in current research on digital technology education
applications, which are physical education, digital transformation,
and professional development under the promotion of digital
technology. These frontier research hotspots reflect the core
issues that the education system faces when encountering new
technologies. The evolution of research hotspots shows that
technology breakthroughs in education’s original boundaries of
time and space create new challenges. The continuous self-
renewal of education is achieved by solving one hotspot problem
after another.

The present study offers significant practical implications for
scholars and practitioners in the field of digital technology
education applications. Firstly, it presents a well-defined frame-
work of the existing research in this area, serving as a
comprehensive guide for new entrants to the field and shedding
light on the developmental trajectory of this research domain.
Secondly, the study identifies several contemporary research
hotspots, thus offering a valuable decision-making resource for
scholars aiming to explore potential research directions. Thirdly,
the study undertakes an exhaustive analysis of published
literature to identify core journals in the field of digital technology
education applications, with Sustainability being identified as a
promising open access journal that publishes extensively on this
topic. This finding can potentially facilitate scholars in selecting
appropriate journals for their research outputs.

Limitation and future research. Influenced by some objective
factors, this study also has some limitations. First of all, the
bibliometrics analysis software has high standards for data. In
order to ensure the quality and integrity of the collected data, the
research only selects the periodical papers in SCIE and SSCI
indexes, which are the core collection of Web of Science database,
and excludes other databases, conference papers, editorials and
other publications, which may ignore some scientific research and
original opinions in the field of digital technology education and
application research. In addition, although this study used pro-
fessional software to carry out bibliometric analysis and obtained
more objective quantitative data, the analysis and interpretation
of data will inevitably have a certain subjective color, and the
influence of subjectivity on data analysis cannot be completely
avoided. As such, future research endeavors will broaden the
scope of literature screening and proactively engage scholars in
the field to gain objective and state-of-the-art insights, while

minimizing the adverse impact of personal subjectivity on
research analysis.

Data availability
The datasets analyzed during the current study are available in
the Dataverse repository: https://doi.org/10.7910/DVN/F9QMHY
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