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Abstract This study aims to conduct a bibliometric analysis of the
current status, research themes, and future research directions of
digital literacy. Based on 2,218 documents from the Web of Science
(WoS), the results indicate that: (1) The phenomenon of
multilingualism in DL research has gradually increased since 2007
and entered a rapid growth phase starting in 2011; (2) Journals such
as Journal of Adolescent and Adult Literacy, Computer and Science,
Education and Information Technologies, Reading Teacher, and
Learning Media and Technology are essential for publishing digital
literacy research; (3) Merchant,G., Burnett,C., Jiang,L., Mills,Ka,.
Smith,B., and Hu,J. are relatively prolific authors whose published
articles have significant impact; (4) Most highly cited literature are
related with education; (5) Hot topics and keywords include
education, technology, strategies, new literacies, adolescence,
comprehension, and media literacy; (6) Media literacy, instructional
strategies and materials, critical literacy are the most promising
research trend.
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1 Introduction

With the development of the internet, the influence of digital media is expanding,
affecting all aspects of society. Some scholars even claim that it guides the
operation of various power relationships globally in the socio-cultural and
political-economic fields (Shui, 2009). In this context, countries around the world
are increasingly focusing on people's ability to use digital tools, and the concept of
"digital literacy" has become a basic requirement for life in the digital age
(Bawden, 2008). The concept of "digital literacy" was first introduced in 1997 in
Paul Gilster's book Digital Literacy, which described it as the ability to understand
and use various digital resources and information displayed through computers.
Over time, the meaning of digital literacy has gradually expanded and extended. It
is now defined as " the skills required to achieve digital competence, the confident
and critical use of information and communication technology for work, leisure
and communication" (European Commission, 2021).

As time progresses, digital literacy is increasingly becoming a global hot topic.
From the perspective of individuals in society, digital literacy to some extent
determines whether an individual can stand firm in today's information society,
which relies heavily on digital resources (Xu & Shang, 2017). At the national
level, improving citizens' digital literacy can enhance talent competitiveness,
reduce the digital divide, promote high-quality economic development, and
increase national competitiveness and innovation capacity (van Laar et al., 2017).
Furthermore, digital skills are also seen as having the potential to create and
manage disruptive digital businesses in Industry 4.0 (Sousa & Rocha, 2019).
Various international institutions, organizations, government departments, and
researchers from different countries have tried to analyze and measure digital
literacy. Research on digital literacy has been ongoing for about 60 years. Many
scholars have achieved fruitful results. However, due to the multidisciplinary and
multi-field nature of digital literacy research, single case studies and empirical
research methods can no longer comprehensively understand the impact of digital
literacy. Therefore, this research combines bibliometric analysis and descriptive
analysis to comprehensively summarize and review research on field of digital
literacy. It provides a systematic review and visual mapping, outlining an overall
development framework for scholars in the field of digital literacy. This research
also quantitatively demonstrates the development trajectory, global research trends,
and emerging themes in this field. The method used is bibliometric analysis based
on the Web of Science database.

Bibliometrics is a useful technique in the field of information and library science
for quantitatively analyzing bibliographic data (Mas-Tur et al., 2020). It can
provide a comprehensive overview of significant developments in a particular
research field, journal, or country (Hood & Wilson, 2001). It also identifies
authors who are particularly active in the field for potential future collaboration
(Baber et al., 2022). This paper combines bibliometric data and descriptive
analysis to conduct an in-depth analysis of digital literacy research outcomes,



exploring its evolution and future research trends. The purpose of this paper is to
investigate research trends through bibliometrics by answer following research
questions:

(1) What are the growth trends of related journal articles? This question helps
researchers discuss the current status and trends of digital literacy development.
(2) Which documents, authors, journals, countries, or regions are the most
influential in terms of the total number of journal articles and citations? This
question helps researchers select appropriate journals to publish and study digital
literacy and also helps them identify global researchers and potential collaborators.
(3) What are the most frequently discussed topics and themes? This question helps
researchers explore popular research areas and gaps in digital literacy research.
(4) What are the emerging and potential trends in this field? This question helps
researchers investigate the latest developments and potential research topics in the
field of digital literacy in recent times.

2 Methodology

2.1 Data collection

To comprehensively cover global digital literacy research, the Web of Science
(WoS) database was used to collect extensive professional and scientific literature
(Boyack et al., 2005). To set up the research dataset, this research first evaluated
the research questions. Keywords were determined based on the research
questions and past relevant studies, allowing keyword analysis to consider
qualitative and more restrictive criteria (Doiz et al., 2011; Wu & Tsai, 2022).
Therefore, this study used "digital literacy" OR "Information literacy" OR "Media
literacy" OR "Technology literacy" OR "Digital competence" OR "ICT skills" OR
"ICT competence" OR "ICT literacy" as keywords. These keywords were derived
from the study by Martínez-Bravo et al. (2020), which covered meta-research on
digital literacy from 1968 to 2017.

The Social Sciences Citation Index (SSCI) and Arts & Humanities Citation Index
(A&HCI) were selected as platforms to identify high-quality scientific articles. All
literature published from January 2005 to May 2024 was included, refined, and
selected. Furthermore, this study focused on all sources within the database,
including peer-reviewed articles, conferences, and book chapters, as sources of
knowledge. Finally, this study only considered English-language publications to
increase comprehensibility. Moreover, data organization and cleaning were crucial
since these databases are not specifically designed for bibliometric analysis
(Donthu et al., 2021). Duplicate and erroneous entries were removed to avoid
misrepresentation of the research field. After applying these restrictive research
criteria, this study selected 2,218 articles for further bibliometric analysis. Figure 1
shows the entire methodological process followed in this research.



Figure 1: Data collection design

2.1 Data analysis

Bibliometric analysis is a quantitative method that applies mathematical and
statistical techniques to a specific discipline or research field (Pritchard, 1969),
used to review and investigate the development of existing literature (Abramo et
al., 2011). It can present detailed information about authors, keywords, journals,
countries, institutions, and references, enabling researchers to gain an overview of
a research topic in a short period (Hood & Wilson, 2001). With the aid of modern
technology, knowledge maps can be drawn to clearly display the results of
documents analysis through graphs and visual effects. Visualized co-citation
analysis helps authors interpret data, making the results more comprehensive and
assisting in uncovering deeper information and the intrinsic connections between
information (Ma & Xi, 1992). This also makes it easier for readers to understand
the analysis content.

The bibliometric methods adopted in this research investigate the growth trends,
research productivity, and knowledge structure of digital literacy research through
frequency counts, citation analysis, co-citation analysis, bibliographic coupling,
and keyword co-occurrence analysis. The dataset retrieved from WoS was
exported to visualize the temporal changes, dynamic progress, and knowledge
structure of xxx digital literacy journal articles. The total number of papers (TP),
the average total citations per paper (TC/TP), and centrality scores (degree,
betweenness centrality, closeness centrality) were used as indicators to describe
the results of this study.

3 Results

3.1 The growth trend of journal articles



Table 1 provides a description of the documents related to digital literacy from
2005 to May 2024. This study ultimately identified 2,218 documents, with an
annual growth rate of 17.24%. The authors' keywords totaled 5,175, involving
4,224 authors. Of the 2,218 documents, only 616 were single-author documents.
The number of co-authors per document was as high as 2.5, indicating that
collaboration with others is more efficient for conducting research on digital
literacy.

Table 1: Main Information on multilingualism in digital literacy research

Main information about data
Timespan 2005:2024

Sources (Journals, Books, etc) 292
Documents 2218

Annual Growth Rate % 16.5
Document Average Age 5.58
Average citations per doc 17.24

References 76067
Document contents

Keywords Plus (ID) 1863
Author's Keywords (DE) 5175

AUTHORS
Authors 4224

Authors of single-authored docs 501
Authors collaboration

Single-authored docs 616
Co-Authors per Doc 2.5

International co-authorships % 16.37
Document types

article 2053
article; book chapter 3
article; early access 153

article; proceedings paper 7
article; retracted publication 2

The annual publication trend helps to understand the progress, literature
accumulation, and research level in the field. Figure 2 shows the annual
distribution of research on digital literacy from 2005 to May 2024. As seen in
Figure 2, there is an overall upward trend, reflecting the increasing attention of
scholars worldwide on digital literacy, with the number of publications now
exceeding 300 per year. Figure 1 highlights three significant peaks in 2012, 2020,
and 2023. From 2005 to 2007, scholarly attention to digital literacy was relatively
low, with only 32 articles published each year. Starting in 2007, international
scholars' focus on digital literacy significantly increased, reaching nearly 100
articles published in 2012. For the next four years, the research on digital literacy
developed relatively slowly. Since 2016, the number of published articles has
shown rapid growth, especially after 2019, with two notable peaks in 2020 and
2023.



Figure 2: Annual scientific production

This paper posits that there are three main reasons leading to the above
development trends. Firstly, the development of the global knowledge society and
the rapid integration of information and communication technology have made
digital skills essential for obtaining employment and participating in society (van
Laar et al., 2017). Secondly, the outbreak of the COVID-19 pandemic at the end
of 2019 impacted workplaces and learning environments, bringing a series of
issues. For instance, remote work led to communication disconnects due to the
lack of physical space (Lloyd & Hicks, 2023); emotional issues arose from
working from home (Lloyd & Hicks, 2023); and the educational divide was
exacerbated in online classrooms due to varying education levels, domestic and
international backgrounds, and different conditions for teachers and students
participating in online learning (Sofie Otto et al., 2024). These issues have
prompted global reflection on digitalization, especially regarding the role of
digital technology in facilitating or limiting the information literacy practices
necessary for work operations. Consequently, from 2020, scholarly research on
digital literacy has seen a sharp increase worldwide.

3.2 The most relevant source, authors, countries and journal articles

Table 2 lists the top 10 authoritative international journals that publish the most on
digital literacy. These 10 journals all support open-access publishing, indicating
that the promotion of open access in recent years has, to some extent, facilitated
the development of research in this field. Although there is still debate about the
best approach to open access, the idea of open access has gained widespread
recognition. Among them, the Journal of Adolescent and Adult Literacy has the
highest total number of publications, with 194 articles mainly in the category of



education & educational research. This indicates that many researchers believe
digital literacy should be connected with education. Analyzing the citation
situation of journals, it was found that among the journals in Figure 3, Journal of
Adolescent and Adult Literacy is the most cited journal. This indicates that the
journal is of high quality and has significant influence in the field of digital
literacy.

Figure 3: Most relevant sources of digital literacy

A verage TC/N PCitation
N um ber of 
A rticles

ZoneJournal

1941Journal of Adolescent and Adult Literacy

1191Com puters and Education

961Education and Inform ation Technologies

951Reading Teacher

711Learning M edia and Technology

591Literacy

521Com unicar

501
British Journal of Educational 
Technology

452Reading Research Q uarterly

442English Teaching-Practice and Critique

Additionally, Figure 4 shows that the Journal of Adolescent and Adult Literacy
has consistently been the most influential journal, leading in the number of
publications each year. Notably, Education and Information Technologies has
gradually become a more popular journal in this field in recent years. Although it
started publishing related articles since 2007, its annual growth rate has been rapid.
Before 2023, it consistently ranked fifth, but in 2023, it surpassed the fourth rank
and came very close to the third-ranked Reading Teacher. This year, it has already
surpassed Reading Teacher. Therefore, this paper considers this journal to be
promising.



Figure 4: Source Dynamics

Analyzing authors helps to identify the most representative scholars in the field,
recognize their research influences, and understand their central position (Hirsch,
2005). Table 2 shows the top 10 authors by the number of related articles
published. Introducing the representative authors' article content and analyzing
them helps to understand the research situation in the field. The most prolific
author is Guy Merchant (14 articles, 452 citations), who dominates the
publications. Analyzing his papers, it is evident that he focuses on digital literacy
in education, emphasizing the integration of digital literacy into educational
environments using digital technology, digital tools, social media, multimodal
methods, etc. (Merchant, 2009; Merchant, 2012). He also advocates for critical
digital literacy and addresses issues like the digital divide. His research subjects
mainly include children, adolescents, and teachers. His work provides significant
practical implications and suggestions for curriculum design, teacher education,
and policy formulation (Merchant, 2009; Merchant, 2012).

Table 2: Most relevant authors’ information

Rank Authors NP (Number of publications)

1 Merchant G 14

2 Burnett C 13



Rank Authors NP (Number of publications)

3 Jiang L 12

4 Mills KA 12

5 Smith BE 12

6 Hu] 11

7 Hutchison A 11

8 Kucirkova N 11

9 Rowsell] 11

10 Stornaiuolo A 11

Analyzing countries could assess the effectiveness of their research programs and
projects in specific fields, thereby identifying high-impact research teams and
contributions. This study analyzed the citation counts of articles from 16 countries
and listed the top 10 countries (Table 3). It can be seen that the United States has
the highest research quality in the field of digital literacy, with a total of 12,611
citations, far surpassing other countries. Following are Australia, China, the
United Kingdom, and Spain.

Table 3: Most relevant countries’ information

Rank Countries NP (Number of
publications) TC (Total citations) Average

TC/NP

1 USA 12611

2 Australia 4023

3 China 3857

4 UK 3827

5 Spain 2438

6 Canada 1759

7 Norway 1738

8 Israel 717

9 Netherlands 687

10 Sweden 665

Citation analysis of articles helps readers identify key research and leading
scholars in the specific field, understand research hotspots and trends, and guide



future research directions. Table 3 analyzes the Top 10 cited references during the
period from 2005 to May 2024. The analysis revealed that, despite these 10
references exploring different aspects of digital literacy, including critical thinking,
social media literacy, and ICT technologies, they all discuss how to cultivate
students' digital literacy through various educational methods and strategies. Most
of the references focus on the application of digital technologies in education and
their impact on learning models, which is of significant importance to modern
educational strategies (Figure 5).

Figure 5: Most global cited documents

3.3 The most frequently explored themes and topics

Keywords represent the core and essence of an article. The analysis of keyword
co-occurrence can provide fundamental information and domain space for the
development of the field from the perspective of major themes. This study mapped
the keywords of 2,218 documents in Figure 6. The dots represent the cited
keywords, and the size of the dots indicates the frequency of keyword occurrences,
with larger dots representing research hotspots. Colors indicate different clusters
of keywords. The lines between the nodes represent the strength of the
associations, with thicker lines indicating a higher frequency of co-occurrence of
two keywords in the same article.



Figure 6: Co-occurrence of authors’ keywords

According to the analysis, Figure 6 shows two clusters. Cluster 1 is based on
literacy and digital literacy, centered around social media, critical literacy,
technology, multimodality, learning, and reading, and also involves the fields of
education and higher education. Cluster 2 includes digital, media literacy, new
literacy, motivation, adolescence, engagement, comprehension, strategies,
instructional strategies and materials, and methods. In Figure 3, the two largest
nodes are digital and media literacies. Based on the connectivity of these
keywords, it is evident that digital is more closely linked with strategies,
instructional strategies and materials, methods, and motivation. This indicates that
articles in this cluster are mostly related to strategies and methods for improving
digital literacy. For instance, Saljo (2010) described the challenges that digital
tools pose to traditional educational institutions, including the technological,
social memory, and expressive nature of learning, revealing the dynamic processes
of learning and knowledge construction in the digital age. Voogt et al. (2013)
discussed the challenges that learning and school education face in the 21st-
century digital network world, emphasizing the profound impact of technology on
educational methods. Hull (2006) explored how students shape their autonomy
during the process of digital storytelling through case studies, highlighting the
potential of digital storytelling in education, particularly in fostering students'
autonomy and creativity.

Media literacies are more closely linked with adolescence and new literacies.
Lewis and Fabos (2005) studied the impact of instant messaging on students,



especially adolescents' digital literacy and social identity, exploring how digital
communication shapes students' social behaviors and identity. This paper
emphasized the importance of digital communication tools in modern student life
and called for educators to pay attention to the potential impacts of these tools on
students' literacy and social development. McGrew (2020) empirically examined
whether students can assess the reliability of online information sources and drew
lessons from evaluating civic online reasoning. Ng (2012) discussed strategies for
integrating digital technologies and tools to enhance the digital literacy of "digital
native" students in the digital age. This indicates that strategies and methods for
improving digital literacy remain promising and crucial research topics, especially
concerning adolescents' media literacy abilities in the information-overloaded era.

3.4 The potential trends in the field

Figure 7 illustrates the current state of different themes in digital literacy research.
As shown in Figure 7, different colors represent different themes, and the
keywords within the clusters indicate their relevance. These themes are divided
into four quadrants based on their density and centrality. The top-right quadrant
(or Motor Themes) represents themes with high density and centrality, typically
current research hotspots and core areas. The bottom-right quadrant (or Basic
Themes) contains themes with high Centrality but low Density, is generally
foundational research themes. These themes is the basis of digital literacy research.
Although they are less developed, they have important theoretical basis and
application value in research. The top-left quadrant (or Niche Themes) indicates
niche research themes or specific fields with high density but low centrality.
While these themes show good development prospects, they have a limited overall
impact on the research field. They may have in-depth research in specific areas
and represent potential growth points for future research. The bottom-left quadrant
(or Emerging or Declining Themes) has both low centrality and low density,
typically representing emerging research directions that are in the early stages of
development or declining research hotspots that need further observation to
determine their development trends.



Figure 7: Thematic map of Digital Literacy research

As shown in Figure 7, the top-right quadrant includes two clusters, indicating that
core themes like digital literacy and media literacy are relatively mature and
receive widespread attention. In the bottom-right quadrant, technology, learning,
and education related to digital literacy remain foundational research themes. The
top-left quadrant includes three clusters, among which the development of
educational technology has gained significant attention during the pandemic, with
related research rapidly evolving, highlighting its critical role in addressing global
challenges. This suggests that the development of educational technology post-
pandemic could be a potential growth point for future research. The other two
theme clusters are elementary education, secondary education, and higher
education, which have consistently maintained good development. In the bottom-
left quadrant, the low-density and low-centrality themes like multimodality and
multiliteracies might be new topics, showing potential for future research. On the
other hand, themes such as social media and pedagogy have been developing for
many years, and their future prospects are not clearly defined.

4 Discussion

The aforementioned findings answer the four questions posed by this study. The
following part will further explore the development directions of digital literacy.
Firstly, the investigation shows a continuous increase trend in research within the
field of digital literacy, confirming that interest in digital literacy is on the rise.
This answers the first question of this study. The most popular journals and
prolific authors in this field mostly belong to the education category, indicating



that the field places education at the forefront (Pinto et al., 2020). However, digital
literacy actually involves multiple fields, such as economics, management, and
financial technology (Shui, 2009; van Laar et al., 2017; Xu & Shang, 2017). We
anticipate that more journals from other categories will expand their focus and
readership. In terms of national influence, the United States has the highest quality
articles in this field. Notably, not only developed countries (USA, Australia, UK,
Spain, Canada, Norway, Netherlands, Sweden) are focused on this field, but
emerging economies and developing countries are also starting to make an impact.
Particularly, China has a certain level of influence in this field. This answers our
second research question.

Regarding research directions, this study predicts that research on educational
technology related to digital literacy remains worth exploring. Due to the
pandemic, online education, remote work, and other factors have promoted the
development of digital platforms. Although the travel restrictions due to the
pandemic have now been lifted, the impact on the digital field, especially related
to technologies, tools, and strategies, is still developing. We expect that research
on digital technologies, tools, and strategies will continue to interest scholars.
Additionally, media literacy, particularly adolescent media literacy, is also a
research hotspot. McGrew (2020) and Ng (2012) have both demonstrated the
significant role of media in students' digital literacy. However, Livingstone (2012)
critically reflected on the benefits of ICT in education. This study believes that
acquiring information through various media is crucial, but students need the
ability to distinguish between true and false data, relevant and irrelevant
information, and critical and useless data. Only then can they face the challenges
of a rich digital information world. Furthermore, digital literacy is situated within
broader political, economic, and cultural contexts (Shui, 2009; van Laar et al.,
2017; Xu & Shang, 2017) and is also related to issues such as social media, gender
(Hargittai & Shaw, 2015), health (McGrew, 2020), the digital divide (Voogt et al.,
2013), and partisan controversies (Kahne & Bowyer, 2017). Therefore, policies
need to address its importance.

5 Conclusion

In summary, this study conducted a bibliometric analysis of digital literacy
research from 2005 to May 2024, summarizing the development in this field. It
validated the applicability of Price's Law and Bradford's Law in this area, and
organized the key journals, core authors, high-impact countries, and keyword
analysis. The specific results are as follows:

(1) The number of related journals in the field of digital literacy has shown an
overall upward trend, with a rapid growth rate in the past 10 years.
(2) Core journals in the field of digital literacy include the Journal of Adolescent
and Adult Literacy, Computers and Education, Education and Information
Technologies, Reading Teacher, Learning Media and Technology, etc.



(3) In this field, authors such as Merchant G, Burnett C, Jiang L, Mills KA, and
Smith BE are relatively prolific.
(4) In this field, the works of American scholars are more widely recognized, with
a total of 12,611 citations, far surpassing other countries.
(5) Highly cited literature mostly focuses on the application of digital technology
in education.
(6) Keyword co-occurrence analysis found that several stable research themes
have formed in this field, such as digital; media literacies; instructional strategies
and materials; critical literacy, etc.

This study provides a comprehensive review of the field of digital literacy through
a combination of bibliometric and descriptive analyses. To some extent, it offers a
reference for related scholars in choosing journals for submission, referencing
literature, collaborating with authors, and selecting research directions. It provides
scholars interested in this field with a clear framework of existing research.
However, this study has certain limitations. First, the data for the paper was
obtained from the Web of Science database, without considering other databases,
which may lead to a lack of comprehensiveness in the data. Additionally, as a
quantitative study based on bibliometric analysis, the focus is on organizing the
overall situation of the field. Therefore, this study did not conduct an in-depth
analysis of the content of a large number of documents. Future research can
include more databases and expand the selection range to provide a more
comprehensive analysis for the field of digital literacy.
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