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1  Introduction
Digital literacy (DL) in education is a complex concept encompassing various skills 
crucial for active engagement in the digital world, emphasizing not just tool usage but 
also understanding social norms. UNESCO and other institutions view DL techni-
cally, focusing on skills like data retrieval and comprehension [65], but it goes beyond 
to include interpretation, communication, and significance attribution in digital settings 
[3]. Loosely put, DL is the ability to navigate, evaluate, and create digital content, blend-
ing technical skills with critical thinking [37, 61], evolving from computer, information, 
and media literacy with diverse perspectives [37].

The role of DL in education is multifaceted. Educational approaches vary, with some 
focusing on basic technical skills and others on the socio-cultural aspects of digital par-
ticipation [50], including challenges like surveillance and the profit motives in digital 
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spaces [43]. DL is now widely seen as a core competence for citizenship in a knowledge 
society, involving the meaningful use of digital technologies and critical evaluation [25, 
30]. Its empirical structure also includes performance and tool-dependent dimensions 
influenced by digital environments [52]. Proficiency in DL is crucial for students to adapt 
to technological advancements, utilize them effectively for goals such as enhancing data 
security and efficiency [53], and engage in safe internet practices to prevent cybercrime 
[35]. These advancements also include immersive technologies like virtual reality, whose 
growing importance for providing interactive, hands-on training in vocational education 
is highlighted by recent bibliometric analyses [42].

Given its importance, DL has become a critical focus for educational policies and cur-
ricula designed to enhance student skills [63]. The need for robust pedagogic frameworks 
that support DL education is evident, with a focus on meaning-making and creation 
rather than merely operationalizing technology [8]. This is underscored by research on 
digital transformation in higher education, which highlights the importance of digital 
pedagogies and continuous adaptation [18]. Ultimately, DL is closely linked with the 
digital competencies necessary for problem-solving, communication, and collaboration, 
which are crucial for empowering marginalized communities, fostering socio-economic 
development [44], and bridging the wider digital divide [57].

As the body of literature on DL expands, synthesizing this vast information presents 
a significant challenge. Traditional review methods, such as systematic reviews, often 
have a narrow scope, while bibliometric analyses tend to focus on quantitative metrics 
like citation counts and may lack in uncovering latent patterns [6]. To overcome these 
limitations, this study employs topic modeling, a data mining technique that enables a 
thorough semantic analysis of large textual datasets to uncover implicit details [31]. This 
approach allows for the identification of underlying research themes and trends with 
greater depth, thereby clarifying the unique contribution and urgency of the present 
research.

In summary, DL in education transcends technical skills to include the critical think-
ing, communication, and ethical considerations essential for navigating the digital age. 
By integrating DL into curricula and fostering digital citizenship, individuals can be 
empowered to participate effectively and responsibly in a digital society.

1.1  Literature review

In the previous section, it can be understood from the reported research that DL plays 
a crucial role in the teaching and learning process. As a result, the number of studies 
in the field of education that address DL from different perspectives is increasing day 
by day. Due to this increase, various types of review studies have been conducted with 
the aim of examining the field with a holistic perspective and finding answers to various 
questions through the analysis or synthesis of research in the literature. In this section, 
research reports conducted for this purpose have been summarized.

One line of research is composed of bibliometric reviews aimed at portraying the 
research landscape. The foci of these studies include: (i) the practical implications and 
tangible effects of DL on learning outcomes, pedagogical strategies, and student engage-
ment [7]; (ii) scientific studies conducted at the tertiary level with a specific focus on 
the prominence of studies on tourism [10]; (iii) the conceptual and intellectual structure 
of the DL research field [15]; (iv) the emergence of new publishing trends and the rise 
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of burgeoning research domains following the pandemic period [58]; and (v) the cur-
rent state of research on DL studies and the influence of the pandemic on this area of 
research [62]. The objectives and main conclusions of these studies are outlined in Table 
1.

 
In sum, these studies highlight the increasing importance of DL across various fields. 

Integrating DL into education now emphasizes a holistic approach, including respon-
sible technology use and digital citizenship. Despite global interest, tourism studies 
lag in DL tools, posing challenges for future professionals. Key research themes identi-
fied include conceptualization, measurement, and impact of DL. During the pandemic, 
research focused on application and challenges in higher education, with future trends 
leaning towards online education and digital equity. Emerging themes like ‘ehealth’ and 
‘digital health literacy’ are prominent, with major contributions from the US, Spain, and 
the UK.

Additionally, systematic reviews form another significant area of research, which are 
conducted to answer specific research questions or to examine a topic in depth by ana-
lyzing the literature comprehensively and impartially.

 
The central themes of these studies include: (i) teachers’ professional role, satisfaction, 

higher educational practice, and sustainable education [38]; (ii) the use and appropriate-
ness of instruments designed to measure DL [46]; (iii) the scope and characteristics of 

Table 1  The objectives and main conclusions of bibliometric studies
The 
study

Objective (The study aims to: ) Main conclusions

Arissapu-
tra et al. 
[7]

Analyze research trends in DL 
education, emphasizing practical 
applications and outcomes.

The study concludes that integrating DL into education now 
emphasizes a holistic approach, including responsible technol-
ogy use, critical thinking, and digital citizenship. Educational 
institutions, policymakers, and educators are urged to prioritize 
DL initiatives to equip students with essential digital skills.

Caldevilla-
Domín-
guez et al. 
[10]

Analyze studies on DL in higher 
education, particularly in tourism, 
and identify the prominence of 
tourism studies and challenges 
of integrating ICTs in the tourism 
sector.

While there is significant global interest in DL, especially 
among students, tourism studies receive limited attention, 
posing challenges for future professionals. Training institutions 
must better equip tourism students with DL tools to ensure 
competitiveness. Integrating ICT in higher education is crucial 
for professional development and workforce readiness.

Choud-
hary and 
Bansal 
[15]

Contribute to advancing DL 
knowledge by identifying re-
search gaps and emphasizing the 
existing themes in DL literature.

Key authors, studies, and research themes were discerned via 
bibliometric and content analysis. The investigation delin-
eated five notable research themes within the realm of DL: 
conceptualization, antecedents, measurement, training and 
interventions, and impact and issues.

Tan [58] Depict the prevailing and 
subsequent research themes 
and keywords in literature from 
2020 to 2023, focusing on higher 
education during the pandemic 
period.

Studies on DL in higher education during the pandemic 
mainly focused on application, evaluation, and challenges 
faced by students and teachers. Future research trends are 
expected to concentrate on online education, digital literacies, 
pedagogy, learning processes, and teaching strategies, with a 
growing emphasis on digital equity.

Wang and 
Si [62]

To perform a comprehensive 
examination of the scholarly out-
put concerning DL investigation 
from 1990 to 2022 with a specific 
emphasis on the influence of the 
COVID-19 pandemic era.

The study identified ‘ehealth’, ‘mhealth’, ‘digital health literacy’, 
‘digital health’, ‘fake news’, and ‘online learning’ as emerging 
themes in DL research. Additionally, most DL research has 
been conducted in the United States, Spain, and the United 
Kingdom. The Journal of Adolescent and Adult Literacy, the 
Journal of Medical Internet Research, and Computers & Educa-
tion have been identified as the journals that have published 
the most research in this field.
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DL initiatives carried out to enhance the capabilities of teenage girls [40]; (iv) the process 
of digital transformation and the acquisition of DL within the intricate framework of 
higher education establishments [19], (v) the definitions and usages of the terms digital 
competency and DL [55]; (vi) the empirical evidence presented by international research 
studies pertains to the DL levels among university students [22]; (vii) the elements of 
critical digital literacies pertaining to educational settings, as delineated in scholarly 
works and global policy papers [26]; and (viii) the factors affecting students’ DL [49]. The 
objectives and main conclusions of these studies are outlined in Table 2.

Table 2  The objectives and main conclusions of systematic review studies
The 
study

Objective (The study aims to) Main conclusions

Li and Yu 
[38]

Investigate the impact of the 
COVID-19 pandemic on teach-
ers’ professional roles, career 
satisfaction levels, and DL.

There is a significant correlation between teachers’ DL level, career 
satisfaction, and professional role, affecting the online teaching 
and learning process. Teachers require assistance in improving 
their DL in order to adjust to the evolving complexities of their 
professional duties amidst the COVID-19 pandemic.

Oh et al. 
[46]

Evaluate studies on DL in 
older adults and examine the 
adequacy of DL assessment 
tools in addressing age-specific 
requirements.

The paper indicates that more studies are needed to enhance the 
measurement of DL among older adults for better resource alloca-
tion and support. DL significantly impacts the well-being of older 
adults through information and communication technologies.

Meherali 
et al. [40]

Assess the effectiveness of DL 
interventions in empowering 
adolescent girls in low- and 
middle-income countries.

DL interventions, including mobile phones and internet-based 
strategies, are effective in empowering adolescent girls in 
LMICs by enhancing access to health services, information, and 
educational resources. Nevertheless, there is insufficient evidence 
regarding the efficacy of DL in improving girls’ opportunities to 
access financial services and achieve economic empowerment.

Farias-
Gaytan 
et al. [19]

Ascertain research pertaining to 
digital transformation and DL in 
institutions of higher education 
through a systematic study of 
literature.

It is crucial for higher education institutions to prioritize the devel-
opment of DL within the faculty and students in order to comply 
with the demands of the modern workforce and society. The 
study underscores the significance of assessing digital proficien-
cies in both educators and learners to pinpoint areas of excellence 
and areas needing improvement for tailored training initiatives.

Spante 
et al. [55]

Understand the referencing 
strategy to DL and digital com-
petence over time, disciplines, 
countries, methods, and levels 
of analysis.

The study delineated distinct referencing strategies for digital 
competence and DL. Digital competence is frequently delineated 
in policy documents, while DL is predominantly referenced or 
defined in scientific research. Consequently, future research on 
DL should concentrate on investigating the origins of defini-
tions, examining how various definitions interact or conflict, and 
elucidating the rationale behind specific definitions to enhance 
comprehension of the research’s objectives.

Gutiér-
rez-
Ángel et 
al. [22]

Analyze the empirical evidence 
provided by international 
studies concerning the DL of 
university students pursuing 
degrees related to the field of 
education.

Pre-service teachers exhibit intermediate to higher levels of DL, 
particularly in communication and collaboration skills, but show 
an intermediate-low level in digital content creation. There is a 
need to formulate effective intervention designs and strategies to 
capacitate pre-service teachers in DL.

Ilomäki 
et al. [26]

Identify the dimensions of 
critical digital literacies and their 
relevance in educational prac-
tices and to create a research-
based framework for school 
education.

Critical digital literacies integrate various subject domains and are 
linked to societal phenomena and rapid technological changes, 
emphasizing the need for regular revisions in definition and 
content. Information literacy, digital media literacy practices, 
technological literacy, participation in the digital society, and 
digital identity constitute the fundamental elements of critical 
digital literacies.

Peng 
and Yu 
[49]

Define DL, and examine the re-
lationship between students’ DL 
and self-control, technostress, 
and engagement.

Family socioeconomic status and parents’ education level 
positively correlate with students’ DL. DL significantly impacts 
students’ self-control, technostress, and engagement, enhancing 
learning outcomes and reducing online crime.
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To sum up, these studies underscore the crucial role of DL in various contexts. DL 
is positively influenced by family socioeconomic status and parents’ education, enhanc-
ing students’ self-control, reducing technostress, and improving engagement. Critical 
digital literacies require regular updates to keep pace with societal changes and techno-
logical advancements. Pre-service teachers show strong DL in communication but need 
improvement in digital content creation. Higher education must prioritize DL develop-
ment to meet modern workforce demands. DL interventions effectively empower ado-
lescent girls in low- and middle-income countries, though more evidence is needed on 
financial empowerment. Enhancing DL among older adults is vital for their well-being. 
There is a significant link between teachers’ DL levels and their career satisfaction, 
necessitating support for DL improvement, especially during the COVID-19 pandemic. 

In the conducted literature review, in addition to the aforementioned review stud-
ies, two scoping reviews and one integrative literature review were identified. In their 
integrative literature review study, Reddy et al. [51] aimed to provide a comprehensive 
review of the field of DL, particularly through the lens of information and communica-
tion technology. Their study redefined and identified six components of DL. The authors 
recommend that these components can be used to develop a DL scale to measure the 
digital competencies of individuals. In the first study classified as a scoping review, 
Khanlou et al. [33] aimed to explore the impact of digital technology on education, daily 
living, community integration, and employment for young adults with developmental 
disabilities. The study emphasizes the importance of facilitators for promoting digital 
inclusion of young adults with developmental disabilities, highlighting barriers such 
as training, affordability, and lack of fit with needs. Moreover, the study identifies the 
significance of organizational infrastructure, training, and software design features in 
facilitating technology utilization. Of the other recently published scoping review study, 
Alowais et al. [4] aimed to explore educational and training approaches for equipping 
pharmacy students and trainees with DL skills. The authors highlight the importance of 
theoretical knowledge in health informatics, proficiency in various digital technologies, 
and practical experience in informatics centered on patient care and interprofessional 
collaboration as essential skills for DL in pharmacy education. It underscores the neces-
sity of early integration of DL training in undergraduate curricula to establish a robust 
skill set in these areas.

1.2  Justification for the research and statement of the problem

As outlined in the previous section, the examination of DL has been a central focal point 
of inquiry across various perspectives within scholarly literature. Several scholars have 
investigated this particular subject, scrutinizing it from a range of viewpoints and theo-
retical frameworks. The body of literature regarding DL is consistently growing, result-
ing in the appearance of novel research inquiries that necessitate further exploration and 
clarification. An inquiry aimed at outlining contemporary research interests, emerging 
patterns, and advancements within DL literature would be beneficial for comprehending 
the present landscape and offering insights for prospective researchers.

As explicated in the literature review section, numerous studies endeavor to articu-
late the understanding within the field across various thematic frameworks. Each of 
these studies undeniably brings distinctive contributions to their corresponding areas of 
investigation. Nevertheless, it is pivotal to acknowledge the constraints intrinsic to these 
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inquiries. For instance, systematic review studies frequently exhibit a restricted scope 
concerning particular research inquiries, potentially constraining the incorporation of 
a wide range of research in the field. As a result, the outcomes of such reviews could fail 
to capture intricate nuances and details present in the body of research. Regarding bib-
liometric research methodology, it is employed to quantitatively evaluate bibliographic 
indicators, which aid in classifying information based on various variables. However, 
this approach places emphasis on specific factors including the volume of publications, 
the citation status of authors, the network of co-publications, and popular topics [6]. 
Consequently, it may lack in uncovering latent patterns within the literature and execut-
ing semantic analyses.

In current discussions, there is an increasing inclination towards employing topic 
modeling methods based on data/text mining to reduce risks and facilitate thorough 
semantic analysis [23, 31]. The utilization of topic modeling enhances the breadth of bib-
liometric analysis and systematic review investigations, enabling semantic evaluations 
to uncover implicit details from extensive textual datasets [31]. Lately, the technique of 
topic modeling has garnered significant attention in scholarly investigations aimed at 
achieving a thorough comprehension of diverse domains. Undoubtedly, a plethora of 
studies of such kind are distinguishable within the current corpus of academic literature, 
to mention some, investigations on intelligent cities [48], the integration of AI in edu-
cational settings [14], the implementation of blended learning approaches [66], and the 
utilization of technology in math education [12, 24].

By employing semantic analysis, this study seeks to reveal the predominant research 
focuses and patterns within the field of DL in education. Alongside delineating the char-
acteristics of the discipline, another objective of this study is to illuminate the current 
landscape of scholarly articles on DL in education, tracing its evolution from its histori-
cal beginnings to present advancements. This study, which encompasses a collection of 
2223 articles, constitutes one of the most comprehensive explorations of the discourse 
on DL to date.

The present study delves into the analysis of literature on DL by scrutinizing research 
papers listed in the Scopus database spanning from the year 2007 to mid-2024. In accor-
dance with this objective, the study aims to address the following research questions:

RQ1. What is the temporal distribution of DL articles?
RQ2. What are the prevailing topics addressed in DL articles?
RQ3. What emerging trends are observed in the topics covered within DL articles?

2  Methodology
2.1  Methodological approach

Topic Modeling Analysis (TMA) constitutes a prevalent methodology utilized across 
a multitude of fields including data science, and natural language processing. TMA is 
frequently classified as an “unsupervised” technique due to its ability to autonomously 
derive latent themes or topics from unstructured textual data without reliance on pre-
determined classifications [21]. The utilization of computational methodologies such as 
Latent Dirichlet Allocation (LDA) enables TMA to reveal latent themes and organiza-
tional frameworks within extensive compilations of textual documents [16]. In the cur-
rent study, LDA algorithm [9], which is acknowledged as a generative approach for the 
development of probabilistic topic models, has been utilized.
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2.2  The search process and exclusion-inclusion criteria

The Scopus database is utilized for its broad interdisciplinary coverage in this research. 
It catalogs titles from more than 7000 global publishers, serving as an extensive index 
of international research outputs [17]. In alignment with the academic corpus and the 
viewpoints of three subject matter experts, the criteria for the investigation were deter-
mined. Upon establishing the criteria, the following query was executed via Scopus 
search engine on June 16, 2024, and 2,245 articles were found.

TITLE-ABS (“digital literac*” AND (“education” OR “teaching” OR “learning” OR 
“instruction” OR “training”)) AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO 
(PUBSTAGE, “final”)) AND (LIMIT-TO (LANGUAGE, “English”)) AND (LIMIT-TO 
(SRCTYPE, “j”)).

The examination of the articles revealed that only 13 studies, representing less than 
1% of the total, were published from 1997 to 2006. As a result, it was decided to inte-
grate the research conducted from the year 2007 onwards. After removing duplicates 
and those that do not contain abstract, 2,223 articles remained out of the initial 2,245. 
The criteria for inclusion and exclusion that were established to discern relevant studies 
upon the completion of this process are shown in Table 3.

2.3  Corpus preparation, the preprocessing of data, and the implementation of the analysis

The textual corpus for the analysis was created by merging the title, abstract, and author 
keywords for each of the 2,223 articles into a single textual unit. This combined text for 
each article served as the document input for the subsequent topic modeling analysis.

The efficacy of LDA analysis results is contingent upon corpus quality. Consequently, 
preparatory actions were undertaken on the corpus prior to topic extraction. The initial 
preparatory measure involved eliminating duplicate studies and those lacking abstracts. 
Following the retrieval of articles from the Scopus database, their components were 
compiled into an Excel file. It was noted that nearly all abstracts concluded with a “©” 
symbol succeeded by an irrelevant phrase (e.g., © The Author(s), under exclusive licence 
to Springer Science+Business Media, LLC, part of Springer Nature 2023). A macro was 
developed to expunge this section from each abstract in the Excel file.

In the context of LDA analysis, n-grams denote sequences of ‘n’ words that collec-
tively convey a coherent meaning. The incorporation of n-grams within LDA enhances 
topic modeling by facilitating the identification of co-occurring multi-word expressions, 
which in turn improves the coherence and interpretability of the identified topics [34, 
45]. Research conducted by Lau et al., [36] demonstrated that the integration of big-
ram collocations into document representations yields more parsimonious models and 
enhances topic coherence within topic modeling frameworks. Consequently, the authors 
advocate for the treatment of multiword named entities as single tokens to ensure con-
sistent analytical outcomes. In alignment with this guidance, our study undertook a large 

Table 3  The criteria for literature selection
Inclusion -Including a combination of the terms specified in the search string in the title 

or summary; the document type being an article and the publication stage 
variable being final; to be written in English; the source type being a journal.
-Publications spanning the period from 2007 to mid-2024.

Exclusion - Publications in a language other than English
-The publications categorized as reports, data papers, retractions, letters, short 
surveys, errata, or notes.
- Those that do not contain abstract
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number of preliminary LDA analyses by assigning values of 5, 4, 3, and 2 to the n-gram 
variable, thereby systematically exploring bigrams, trigrams, quadgrams, and penta-
grams within the corpus. For each specified n-gram value, we identified the resultant 
meaningful word clusters and subsequently modified the corpus by eliminating spaces 
between the constituent words of these clusters within the Excel file, effectively con-
solidating them into singular tokens. For illustrative purposes, the phrase “small and 
medium-sized enterprises” was transformed into “smallandmediumsizedenterprises”, 
“technological pedagogical content knowledge” was altered to “technologicalpedagogi-
calcontentknowledge,” “emergency remote teaching” became “emergencyremoteteach-
ing,” and “social capital” was converted to “socialcapital”. After it was observed that there 
were no other meaningful groups of words in the corpus, LDA analyses were conducted 
with the n-gram variable set to 1 to obtain the topics. In the findings section, the word 
groups are presented as they were input into the analysis.

Before conducting an LDA analysis, data and text mining techniques, along with data 
pre-processing, were applied in a sequential manner [2]. The implementation of these 
methodologies facilitated the transformation of raw, unprocessed data into a cleaned 
and refined dataset. The first step involved executing a data cleaning process. This phase 
focused on removing any variables related to text language from the dataset to improve 
its integrity and quality. The main aim was to optimize the machine’s ability to process 
natural language texts effectively. The sequence of procedures included several stages: 
initially, the text was tokenized to break it down into individual words. Next, all words 
were converted to lowercase. Following this, special characters and punctuation were 
eliminated from the words. Additionally, irrelevant and stop words—such as ‘a’, ‘an’, ‘is’, 
‘the’, ‘of ’, ‘for’, and others—were removed due to their lack of semantic significance within 
the text. Finally, lemmatization was performed to reduce words to their root forms. 
Upon completion of these preprocessing steps, the final dataset was assembled with the 
remaining words, which was then utilized for the LDA analysis.

TMA was carried out using the LDA-Multicore algorithm from the Gensim library 
[20] within the Python programming environment. The analysis of the corpus was con-
ducted through an iterative process, consistent with the guidance provided in the litera-
ture [47]. To determine the optimal number of topics (referred to as K), various K values 
ranging from 8 to 20 were tested. Throughout the iterative analysis, a coherence score 
was calculated for each K value, indicating that the model with 10 topics achieved the 
best performance, yielding a coherence score of 0.43. The final LDA model was trained 
with the following hyperparameters: workers = 3, random_state = 42, minimum_prob-
ability = 0.25, passes = 40, iterations = 500, alpha = ‘asymmetric’, and eta = ‘symmetric’.

Once the number of topics was established, the researchers employed the pyLDAvis 
tool for topic visualization. PyLDAvis, a web-based application, was utilized to enhance 
the visual understanding and labeling of the topics. During the visualization phase, a 
specific parameter known as the λ value, constrained between 0 and 1, was set to 0.6 
based on recommendations from the existing literature [54]. This λ value represents the 
importance of individual words within the topics. Subsequently, the topics were labeled 
by identifying the most pertinent terms associated with each topic.
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3  Findings
3.1  The findings pertaining to the annual distribution of the published articles

The first problem addressed relates to the allocation of research endeavors within the 
domain of DL across different years. The graphical representation delineating the fluc-
tuations in the number of published studies over time is illustrated in Fig. 1. As depicted 
in Fig. 1, there has been a persistent rise in the count of published articles, particularly 
accelerating from 2019 onwards. The insight that the tally of research papers in 2024 
seems diminished relative to the preceding year does not intrinsically suggest a reduc-
tion in the number of studies carried out last year, as the search for articles was executed 
on June 16, 2024.

3.2  Findings related to the prevailing topics

In this segment, the results concerning significant research interests and prevailing 
trends within the domain of DL are presented. Utilizing LDA for topic modeling analy-
sis, ten topics were discerned. These emerging topics are represented in the inter-topic 
distance map, alongside the top 30 most salient terms within the analyzed corpus, as 
illustrated in Fig. 2.

Fig. 2  The distribution of the topics and the most salient terms
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The findings illustrated in Fig. 2 indicate that topics 2, 4, 5, 9, and to a certain extent, 
topic 10 are characterized by their independence. Conversely, topics 6, 7, and 8 exhibit a 
high degree of interrelation. In addition to this, when considering the intersection areas 
represented by topics 1, and 3, it becomes evident that they are interrelated. The infer-
ences drawn regarding these relationships have been addressed in the discussion and 
conclusion section.

To facilitate the categorization of the identified topics, the researchers first conducted 
a preliminary labeling by analyzing the most salient terms within each topic. Subse-
quently, these researcher-generated labels, along with their corresponding term clus-
ters, were presented to three subject matter experts. The experts were asked to evaluate 
whether the proposed labels accurately and appropriately represented the corresponding 
cluster of terms. A full consensus was achieved in this initial step, as all three experts 
independently agreed on the suitability of the labels. The labels of the topics, their cor-
responding percentages, and the associated terms are presented in Table 4.

The figures presented in Table 4 reveals that within the domain of DL, the predomi-
nant area of focus among researchers is “DL & online education” (16.46%). This is suc-
ceeded by the themes of “DL & citizenship” (14.76%) and “DL & teaching profession” 
(13.73%). Conversely, the topic receiving the least attention is “Women & marginalized 
communities” (5.1%). In order to exemplify the issues addressed by the studies within 
the topics, five research foci for each topic are presented in Table 5.

3.3  Findings related to emerging trends within DL articles

To ascertain the variations in the volume of the topics over time, the period from 2007 
to mid-2024 was divided into six distinct intervals, each lasting three years except for 
the last one. Subsequently, the frequencies of publications pertinent to each topic were 
ascertained for these intervals. These intervals were quantified using integers ranging 
from 1 to 6, symbolizing the continuum from historical to contemporary contexts. In 
addition to the frequencies, a best-fit line is added to the volume charts created accord-
ing to the frequencies of the articles. The slope of the best-fit line is taken as an indicator 
of the acceleration (ACC) of the topics. Hence, a positive slope value indicates that the 
frequencies of articles within a topic are showing an increasing trend, whereas a nega-
tive value indicates the opposite scenario. The frequencies of the articles within each 
time period, the percentage of the number of articles in each period relative to all works 
related to that topic are presented in Table 6 along with ACC values. The ordering of the 
topics in Table 6 is based on the size of their volumes, from top to bottom.

Based on the data in Table  6, the charts depicting how the volumes of the topics 
change over time, along with best-fit lines, have been created and are presented in Fig. 3. 
Considering the data presented in Table 6; Fig. 3, it is observed that the most balanced 
distribution in terms of volume across time periods occurs in the topic of “1. DL & citi-
zenship”. Additionally, it is noted that, except for this topic, all other topics have more 
articles in the 6th time period than in the 5th time period. For these reasons, it has the 
lowest acceleration value among all topics (ACC = 6).

On the other hand, in terms of acceleration, the topics “4. Economy & older adults” 
(ACC = 11.1) and “5. DL & health” (ACC = 11) share the lead. In both topics, the number 
of articles published in the 6th time period constitutes approximately 64% of all articles 
published across all time periods. The topics “7. DL & online education”, “10. Emerging 
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Table 4  The topics, related terms and percentages
No Topic name 30 most salient terms %
7 DL & online 

education
Student, covid, highereducation, digitalliteracyskill, access, challenge, effec-
tiveness, distancelearning, resource, blendedlearning, transition, learning-
managementsystem, readiness, selfregulatedlearning, learningoutcome, 
academic, digitaldivide, emergencyremoteteaching, informationliteracy, on-
lineeducation, selfdirectedlearning, massiveopenonlinecourses, assessment, 
policy, openeducation, feedback, higherorderthinkingskills, digitalscholarship, 
selfefficacy, digitalresearch

16.46

1 DL & citizenship Student, civic, fakenews, digitalcitizenship, identity, text, digitalliteracyprac-
tice, communication, medialiteracy, multimodel, socialpractice, reading, 
teacher, digitaltext, youtube, digitalstorytelling, screen, education, critical-
digitalliteracy, language, multiliteracies, ereader, writing, socialmedia, literacy, 
digitalmedia, socialnetwork, misinformation, informationliteracy, society

14.76

6 DL & teaching 
profession

Teacher, propectiveteacher, digitalcompetence, teacherducation, teaching, 
preservice, englishasforeignlanguageteacher, professionaldevelopment, 
teachertraining, pedagogical, technologicalpedagogicalcontentknowledge, 
secondaryschool, collaboration, belief, primaryschool, inservice, attitude, 
digitaltechnology, classroom, curriculum, highereducation, teachereducation, 
englishasforeignlanguage, teachingpractices, digitalliteracyskill, elementa-
ryschool, technologyintegration, perception, educationaltechnology

13.73

2 Family & child DL 
practices

Child, parent, family, education, covid, earlychildhood, rural, digitalliterayprac-
tice, mother, disability, poverty, digitaldivide, socialmedia, challenge, medium, 
digitaltechnology, mobilephone, assessment, urban, risk, digitalinclusion, 
access, cyberbullying, socioeconomic, play, support, digitalmedia, digitalcom-
potence, onlinerisk, policy

9.21

4 Economy & older 
adults

Covid, pandemic, olderadult, socialsupport, barrier, wellbeing, ageing, service, 
society, access, digitalskill, digitaldivide, worker, crisis, labor, digitaleconomy, 
financial, economic, support, employee, smallandmediumsizedenterprises, 
digitaltransformation, industry, entrepreneurship, socialisolation, digitalinclu-
sion, business, rural, sector, socioeconomic

8.59

5 DL & health Telehealth, olderadult, mobileapp, ehealthliteracy, telemedicine, digital-
health, healthtechnology, delivery, selfmanagement, attitude, healthservice, 
mobilehealth, hospital, ruralhealth, nursing, publichealth, digitalhealthliteracy, 
healthinequalities, healthinformation, healthcareproviders, therapy, healthe-
ducation, digitaldivide

8.54

3 DL & libraries Library, publiclibrary, student, informationliteracy, digitalinclusion, society, 
informationseeking, access, digitalliteracytraining, visualization, digitaldivide, 
service, cybersecurity, staff, libraryservice, academiclibraries, curriculum, user, 
resource, digitaltechnology, education, community, public, government, 
university, digitalskill, citizen, highereducation, organization

7.92

8 DL & language 
teaching

Student, languagelearning, perception, englishasforeignlanguage, machine-
translation, englishasforeignlanguagestudent, linguistic, mobilelearning, criti-
calthinking, englishlanguageteaching, writing, attitude, digitaltool, translation, 
digitalcompetence, secondlanguage, highereducation, englishasforeignlan-
guageteacher, foreignlanguage, digitaltechnology, curriculum, pedagogical, 
vocabulary, digitalstorytelling, englishforacademicpurposes, communication, 
englishforspecificpurposes, languageteaching, reading, socialmedia

7.87

10 Emerging tech-
nologies & DL.

Artificialintelligence, chatgpt, chatbot, academic, ethical, child, programming, 
language, writing, game, videogame, robotics, problemsolving, stem, digi-
talliteracyskill, conversationalagent, scratch, privacy, computationalthinking, 
pedagogical, student, curriculum, challenge, teacher, health, internetofthings, 
creativity, engineering, pandemic, business

7.83

9 Women & 
marginalized 
communities

Woman, empowerment, agricultural, informationliteracy, service, digitalcom-
petence, farmer, community, internetusage, inequality, refugee, rural, lowin-
come, digitaldivide, marginalized, household, migrant, digitalliteracytraining, 
resident, socialcapital, sustainabledevelopment, awareness, socioeconomic, 
health, family, wellbeing, socialmedia, access, challenge, policy

5.10
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Topic Examples of research issues (The foci of the studies include: )
7. DL & online 
education

(1) The challenges of emergency remote teaching during the COVID-19 pandemic; (2) 
the role of higher-order thinking skills in enhancing DL and academic success among 
higher education students, particularly in the context of online learning environments; 
(3) the implementation and effectiveness of learning management systems in support-
ing blended learning; (4) the impact of self-regulated learning strategies on students’ 
DL and academic performance, emphasizing the importance of self-regulation in online 
learning contexts; (5) the development and accessibility of massive open online courses 
for inclusive education.

1. DL & citizenship (1) The effectiveness of DL interventions in combating the spread of fake news on social 
media platforms; (2) the development of digital citizenship skills among university stu-
dents through engagement with DL practices and social networks; (3) the role of digital 
storytelling in fostering critical DL; (4) The impact of media literacy education on teachers’ 
abilities to address misinformation and fake news in English as a foreign language class-
rooms; (5) The influence of digital media use and social practices on the development of 
digital citizenship skills in young people, enhancing their engagement with social media.

6. DL & teaching 
profession

(1) Integrating digital competence into teacher preparation to enhance classroom tech-
nology use; (2) developing technological pedagogical content knowledge for effective DL 
in language teaching; (3) assessing DL competence of preservice teachers; (4) enhancing 
DL and teaching performance through professional development, addressing tech-
nostress; (5) exploring DL practices’ impact on prospective teachers’ professional identity.

2. Family & child DL 
practices

(1) The impact of DL programs on reducing the digital divide and promoting digital 
inclusion among rural youth; (2) the role of social media in shaping the socioeconomic 
interactions and digital practices of young people; (3) the effectiveness of DL workshops 
in enhancing parenting skills and supporting child development; (4) the challenges and 
strategies of mothers as they mediate their children’s DL practices in English; (5) the influ-
ence of DL on cyberbullying experiences among primary school children.

4. Economy & older 
adults

(1) The impact of DL programs on older adults’ digital social behavior and well-being, 
particularly during the COVID-19 pandemic; (2) the role of digital skills in facilitating 
financial inclusion for young people in complex scenarios; (3) the barriers and enablers of 
digital transformation in small and medium-sized enterprises; (4) the influence of social 
media on users’ self-efficacy and loneliness; (5) the challenges of digital inclusion for older 
adults, emphasizing the importance of technological support services in reducing the 
digital divide.

5. DL & health (1) The exploration of telehealth solutions in healthcare, focusing on their utilization, the 
barriers encountered, and strategies for promotion during the COVID-19 pandemic; (2) 
the investigation of challenges related to digital access and literacy among older adults; 
(3) the analysis of various factors that influence users’ willingness to adopt mobile health 
applications; (4) the study of digital health literacy among university students to enhance 
understanding of their ability to navigate digital health information; (5) examining how 
digital health literacy tools highlight health inequalities among different population 
groups.

3. DL & libraries (1) The exploration of DL skills among students preparing for competitive exams, par-
ticularly in the context of library resources and support; (2) the investigation of university 
students’ digital competence and information-seeking behaviors; (3) the analysis of 
community-based DL training programs and their role in promoting digital inclusion and 
curriculum development; (4) the examination of the relationship between DL, online 
privacy concerns, and cybersecurity behaviors; (5) the assessment of public libraries’ 
roles in advancing digital government initiatives and enhancing digital inclusion within 
communities.

8. DL & language 
teaching

(1) The impact of DL on technostress, online engagement, autonomy, and academic 
success among language learners; (2) the role of digital storytelling in enhancing critical 
thinking and creativity among EFL teacher candidates; (3) the development of machine 
translation literacy and autonomy through inclusive practices; (4) the influence of DL on 
the academic productivity and technostress of EFL students; (5) the investigation of the 
effectiveness of gamified learning environments, such as digital escape rooms, in teach-
ing English for specific purposes.

Table 5  Examples of research issues addressed within the topics
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technologies & DL”, and “9. Women & marginalized communities” closely follow the two 
leading topics in terms of acceleration, exhibiting a similar increase to each other.

In addition to the volumes of the topics and their accelerations within themselves, the 
changes in the volumes of the topics relative to each other over specified time intervals 
were examined. For this, the ratio of each topic to all the studies conducted in each time 
period was calculated. The acceleration of the relevant topic compared to the other top-
ics in the periods was also calculated. In this calculation, the percentages of the relevant 
topic in each period were taken into account. Graphs depicting how the volumes of top-
ics change compared to all studies are presented in Fig. 4, along with the best-fit line. The 
acceleration values, which indicate whether the volumes of topics are trending upwards 
or downwards compared to all topics across different time periods, are given in Fig. 5.

As illustrated in Fig. 4, the ratios of the volumes of the topics exhibit varying changes 
over time intervals. The topic “DL & online education” demonstrates the most signifi-
cant upward trend in terms of its ratio compared to others, possessing the highest accel-
eration value of 2.37 (see Fig. 5). Furthermore, it is evident that the topics “DL & health” 
and “Economy & older adults” have also captured a notable upward trend in their vol-
ume ratios relative to others, achieving acceleration values of 1.61 and 1.25, respectively. 
In addition, although the calculated acceleration value for the topic of ‘Women & mar-
ginalized communities’ is relatively small, the increase in its proportion over the last two 
time periods is noteworthy.

On the other hand, “DL & citizenship” has exhibited the most pronounced downward 
trend, characterized by an acceleration value of -2.77, particularly due to its stagnant 

Table 6  The distribution of the frequencies in topics according to time intervals
Topic no 1 2007–

2009
2 
2010–2012

3 
2013–2015

4 
2016–2018

5 
2019–2021

6 
2022–2024

Total ACC

7 2 (0.5%) 9 (2.5%) 25 (6.8%) 38 (10.3%) 106 (28.8%) 188 (51.1%) 368 9.6

1 8 (2.5%) 26 (8%) 33 (10.2%) 65 (20%) 97 (29.9%) 96 (29.5%) 325 6

6 4 (1.3%) 11 (3.6%) 26 (8.5%) 32 (10.5%) 89 (29.2%) 143 (46.9%) 305 8.8

2 9 (4.4%) 7 (3.4%) 18 (8.8%) 29 (14.2%) 51 (24.9%) 91(44.4%) 205 7.7

4 2 (1.1%) 3 (1.6%) 6 (3.2%) 10 (5.3%) 46 (24.2%) 123 (64.7%) 190 11.1

5 1 (0.5%) 3 (1.6%) 7 (3.7%) 13 (6.8%) 44 (23.2%) 122 (64.2%) 190 11

3 5 (2.8%) 12 (6.8%) 16 (9.1%) 27 (15.3%) 54 (30.7%) 62 (35.2%) 176 6.9

8 2 (1.1%) 10 (5.7%) 18 (10.2%) 25 (14.2%) 50 (28.4%) 71 (40.3%) 176 7.7

10 3 (1.7%) 6 (3.4%) 8 (4.6%) 17 (9.7%) 38 (21.7%) 103 (58.9%) 175 9.9

9 1 (0.9%) 4 (3.5%) 3 (2.7%) 13 (11.5) 30 (26.6%) 62 (54.9%) 113 9.9

Total 37 91 160 269 605 1061 2223

Topic Examples of research issues (The foci of the studies include: )
10. Emerging tech-
nologies & DL

(1) The adoption of artificial intelligence in agriculture, focusing on its role in transforming 
digitalization and productivity in developing countries; (2) the development of DL and 
computational thinking in young children through educational robotics; (3) the role of 
conversational agents in promoting physical activity among women; (4) the exploration 
of young children’s perceptions of ubiquitous computing and the internet of things; (5) 
the impact of DL and artificial intelligence tools on university students’ learning experi-
ences, with a focus on AI-assisted learning.

9. Women & 
marginalized 
communities

(1) The role of DL in empowering women in rural areas; (2) the impact of DL on farmers’ 
pro-environmental behavior; (3) the influence of DL on the social inclusion of refugees 
and asylum seekers; (4) the intersection of DL and social connectedness among im-
migrant seniors; (5) the role of DL training in reducing the digital divide for marginalized 
populations.

Table 5  (continued) 
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appearance over the last two time intervals. In terms of exhibiting a downward trend, it 
is observed that “Family & child DL practices” ranks second with an acceleration value of 
-2.2, while “DL & libraries” is in third place. Furthermore, the primary reason for “Fam-
ily & child DL practices” achieving this ranking is the relatively high ratio it attained in 
the initial time period (9/37) compared to other time periods (Table 6). Lastly, the ratio 
of the volumes of other topics to the total volume of all studies is evaluated to exhibit a 
stable appearance across time periods.

The pronounced acceleration observed in the “DL & health” and “Economy & older 
adults” topics can be preliminarily interpreted as a direct consequence of the global 
COVID-19 pandemic. The pandemic significantly increased the reliance on digital plat-
forms for healthcare delivery (e.g., telemedicine) and highlighted the digital vulner-
abilities and needs of older populations, who faced social isolation. This context likely 
catalyzed research interest in these areas, a point which will be further elaborated in the 
discussion section.

Fig. 3  The change of the volumes of topics within themselves according to time intervals
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4  Discussion
In the present investigation, an extensive examination utilizing descriptive statistics and 
topic modeling methodologies was conducted on articles related to DL covering the 
period from 2007 to the middle of 2024. The foremost aim of this investigation is to clar-
ify the current terrain and identify the dominant research themes and trends prevalent 
within the field.

In analyzing the progression of published research on DL throughout the years (Fig. 1), 
it becomes evident that there was a consistent rise in the number of publications up until 
2019. Following this period, the upward trajectory transformed into a parabolic shape. 
The emergence of this trend supports the conclusions of earlier research [7, 10, 55], indi-
cating that DL plays a crucial role in academic pursuits and remains an area of interest 
for researchers from various academic disciplines. Moreover, the positive acceleration 

Fig. 4  The change of the volumes of topics relative to each other
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in the number of articles, particularly after 2019, supports previous studies [58, 62] that 
indicate the COVID-19 pandemic significantly impacted research related to DL.

The examination of topic modeling indicated that within the domain of DL, scholarly 
articles were classified into ten principal topics. Upon an evaluation and synthesis of the 
findings illustrated in Fig. 2; Table 4, and Table 5, the following conclusions can be artic-
ulated. Figure 2 reveals that topics Family & child DL practices (2), Economy & older 
adults (4), DL & health (5), Women & marginalized communities (9), and to a certain 
extent, Emerging technologies & DL (10) are characterized by their independence and 
maintain a consistent positioning relative to one another. Conversely, topics DL & teach-
ing profession (6), DL & online education (7), and DL & language teaching (8) exhibit a 
high degree of interrelation, leading to a complex interplay. This intricate relationship 
is substantiated by the terminology associated with topics 6, 7, and 8, which is entirely 
justifiable given their focus on various aspects of the education field. Consequently, it 
is anticipated that the articles pertaining to these topics will share common lexicons or 
conceptual frameworks, thereby increasing the probability of their classification across 
multiple topics. Moreover, an analysis of the terminology representative of each topic 
indicates that the theme of distance learning is predominantly featured in topic 7, while 
the professional development of both in-service and pre-service educators is a central 
focus of topic 6. On the other hand, topic 8 is primarily concerned with foreign language 
acquisition, with a particular emphasis on the English language.

In addition, the topics of DL & citizenship (1) and DL & libraries (3) are interrelated 
to some extent. When considering the terms representing these topics (see Table 4), it 
becomes evident that the term “society” is present in both topics. However, Topic 1 pri-
marily approaches the societal theme through the lenses of education and youth. More 
generally, relevant studies within Topic 1 focus on how DL can enhance educational out-
comes and societal awareness among young individuals (e.g., [41]). On the other hand, 
Topic 3 frequently associates the societal theme with the role of libraries in fostering 
DL and promoting societal inclusion (e.g., [56]). Additionally, the term “information lit-
eracy” is another common concept shared between the two topics. This term has found 
its place in numerous articles categorized within both topics. In the articles belonging to 

Fig. 5  The ACC values of topics
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both groups, information literacy is collectively viewed as an important tool for enhanc-
ing social participation and achieving social justice [29]. Furthermore, it is regarded as a 
necessary skill for individuals to be effective in the digital age [37]. For this reason, it is 
believed that these relationships between the two topics play a significant role in their 
interconnectedness.

Among the identified topics, the three largest in volume are DL & online education, 
DL & citizenship, and DL & the teaching profession. Despite the substantial quantity of 
literature concerning DL & citizenship, an analysis of the number of studies conducted 
during the most recent two time periods reveals a notable decline in its popularity. This 
observation is further supported by the fact that both ACC values associated with this 
topic are the lowest when compared to others’. The notion of digital citizenship has 
evolved into a multifaceted and intricate discourse, as indicated by Jæger, who empha-
sizes the proliferation of various dimensions and aspects within the scholarly discus-
sion on digital citizenship [28]. This complexity may inhibit researchers from thoroughly 
exploring the subject due to the need to traverse a diverse and often fragmented terrain. 
From another perspective, the increase in the focus on digital solutions in education and 
social interaction due to the prioritization of urgent needs during the pandemic may be 
another factor contributing to the decreased importance of this topic.

The prevalence of studies on DL within the contexts of online education and the teach-
ing profession, along with their high acceleration values derived from their volume com-
pared to the total volume of all studies, can be attributed to several factors. First, the 
rapid advancement and integration of digital technologies in educational contexts have 
made the emphasis on DL an essential component of contemporary pedagogy. Addi-
tionally, the digital transformation in education is closely linked to the competencies 
and preparedness of teachers in this area. This connection was particularly highlighted 
during the COVID-19 pandemic, which accelerated the shift towards remote learning 
options and underscored the importance of digital competence for both learners and 
educators [8, 38]. The pandemic prompted a swift transition to digital platforms, empha-
sizing the need for educational stakeholders to understand and enhance DL for effective 
pedagogical practices [22, 49, 58]. Notably, nearly half of all studies conducted on these 
topics (see Table 6) fall within the recent timeframe, indicating that the pandemic has 
been a significant factor in bringing these topics to the forefront in terms of volume. 
Furthermore, the comprehensive competencies of DL, as detailed in the introduction, 
are essential for effective engagement in online educational environments. The priori-
tization of DL in online education is also reinforced by the necessity to develop digital 
competencies among educators, which are crucial for facilitating successful online learn-
ing experiences [58]. In conclusion, it is thought that all these factors have collectively 
contributed to the substantial volume of research and the acceleration they have gained.

When analyzing the acceleration values of the topics both independently and in 
relation to one another, it becomes apparent that the topics of DL & health, as well as 
Economy & older adults, exhibit a significant distinction. These topics have achieved 
the highest two values in terms of acceleration when evaluated within themselves, while 
they rank as the second and third highest acceleration values when compared across 
different topics. Furthermore, approximately 64% of all studies conducted on these two 
topics have taken place within the last time interval. Consequently, these two domains 
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have surfaced as the most prominent topics in recent discourse. The outcomes we have 
derived align with the conclusions drawn in prior studies (e.g., [5, 32, 39]).

The growing interest in DL research within the health sector is driven by multiple fac-
tors identified in recent studies. DL enhances the implementation of telemedicine and 
digital health tools, which are vital for remote healthcare delivery [40]. Furthermore, 
digital health literacy, defined as the capacity to seek, comprehend, and utilize health 
information in a digital environment, is essential for effectively navigating contemporary 
healthcare systems and accessing digital health services and applications [27]. Addition-
ally, evidence suggests a positive correlation between DL and healthy lifestyle behaviors 
across various generations, highlighting its potential to enhance health outcomes and 
foster health equity [13]. In summary, it seems the intersection of technological advance-
ments, the necessity for effective health communication, and the commitment to health 
equity has catalyzed the rising prominence of DL research in the health domain. 

The UNFPA [60] reports that the global proportion of individuals aged 65 and older 
nearly doubled from 1974 to 2024, with projections indicating a further doubling by 
2074. As a result of this, the integration of older adults into a societal life that increas-
ingly involves technology has become more important. It is argued that DL is crucial for 
older adults to maintain social connections, manage health, and access resources, which 
directly impacts their well-being and autonomy [59]. Moreover, the COVID-19 pan-
demic has further accelerated the need for digital skills among older populations, as dig-
ital platforms became essential for communication and accessing services, yet this rapid 
digitalization has also highlighted the digital divide, particularly among older adults [11]. 
From another point of view, the digital economy offers transformative opportunities for 
economic activities, where DL empowers older adults to participate in digital life and 
entrepreneurship, particularly in rural areas [64]. In conclusion, the increasing elderly 
population in both developed and developing countries, along with the significance of 
DL in the integration of older adults into areas such as the economy and health, is con-
sidered to have led to the emergence of the trends observed in this topic in the recent 
past.

Although not as pronounced as the topics of DL & health and Economy & older adults, 
there is a notable acceleration in the volume of studies within the topic of Women & 
marginalized communities relative to the overall volume of research. Adam, [1] empha-
sizes that the shift to online education, particularly in light of the COVID-19 pandemic, 
has exacerbated pre-existing educational inequalities. This scenario highlights the urgent 
need for research that specifically targets the DL needs of marginalized groups. Such a 
necessity may serve as a plausible rationale for the growing scholarly focus on this topic.

5  Conclusion
In conclusion, this comprehensive analysis of digital literacy literature from 2007 to mid-
2024 reveals a dynamic and evolving research landscape characterized by a consistent 
rise in publications, particularly after 2019. The study identified ten principal themes and 
highlighted the significant acceleration in research related to “DL & health” and “Econ-
omy & older adults,” reflecting pressing societal needs likely catalyzed by the COVID-19 
pandemic. Furthermore, the growing focus on “Women & marginalized communities” 
signals an emerging awareness of disparities in digital access and literacy.
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The unique contribution of this study, however, lies in the novel insights generated 
through the LDA method. Specifically, the novel contributions are threefold. First, the 
semantic analysis provides a granular map of the research field, distinguishing between 
subtly different but important sub-topics (e.g., “DL & Teaching Profession” vs. “DL & 
Online Education”) that systematic and bibliometric reviews might overlook. Second, 
the trend analysis objectively quantifies the momentum of emerging research frontiers, 
providing concrete evidence for the field’s future trajectory. Third, the study empirically 
identifies “Women & marginalized communities” as a comparatively under-researched 
area, thereby highlighting a critical gap for future inquiry.

The findings of this study also offer significant practical implications. For education 
policy, the prominence and continued growth of “DL & Online Education” underscore 
the need for national policies that support sustainable digital infrastructure in schools 
and continuous professional development for teachers. In terms of digital curriculum 
design, the research trends suggest a move beyond basic technical skills towards foster-
ing critical digital literacy, including the ability to identify misinformation and engage in 
digital citizenship. Finally, the identification of older adults, women, and marginalized 
communities as key areas of recent research highlights the urgency of targeted inter-
ventions and inclusive digital literacy programs designed to empower these vulnerable 
groups, ensuring they are not left behind in an increasingly digital society.

Overall, by leveraging LDA, this study offers a nuanced, evidence-based overview that 
equips researchers, educators, and policymakers with a deeper understanding of the 
structure and evolution of digital literacy research, paving the way for more targeted and 
impactful future studies.

6  Limitations, and future research
This investigation aimed to elucidate the focal points of research and the trends in pub-
lication within the domain of DL, tracing the evolution from historical documentation 
to contemporary studies. However, it is imperative to recognize certain limitations. 
Primarily, the dataset is restricted to publications indexed in the Scopus database. This 
selection is predicated on the perception of the Scopus database as both a reliable and 
comprehensive resource within the academic community. Secondly, the review under-
taken considered exclusively those studies published in the English language. The choice 
of these parameters may have led to the exclusion of pertinent research, potentially 
introducing a degree of bias. Thirdly, while this study effectively captures the significant 
impact of the COVID-19 pandemic on the digital literacy research landscape, the data 
collection timeframe (up to mid-2024) limits a comprehensive analysis of long-term, 
post-pandemic shifts.

A further limitation of this study is that the analysis was based on the combined titles, 
abstracts, and author keywords, rather than the full texts of the articles. While this com-
bination provides a rich summary of a paper’s focus and key terminology, it may still not 
fully capture the detailed discussions, methodological nuances, or the depth of the find-
ings present in the full text. Therefore, the identified topics and trends should be inter-
preted as a reflection of the literature at this combined metadata level.

These limitations suggest avenues for future work. Expanding the dataset to include 
diverse databases and multiple languages could yield a more holistic understanding of 
the research themes prevalent in this field. Future research could also build upon this 
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study by analyzing data from 2025 onwards to explore how research trends evolve and 
potentially stabilize in the years following the pandemic’s most acute phase. Further-
more, as articulated in the literature review section, future research may undertake sys-
tematic review studies that consider the topics extrapolated from this investigation.
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