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Article history Digital literacy is not just an additional skill but a basic need
Received 6 July 2025 that every individual must have in the modern era. This
Revised 16 September 2025 systematic literature review aims to identify the most

Accepted 19 September 2025 effective strategies in improving digital literacy in the field of
teaching. The stages of this review follow the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) reporting standards by searching academic
literature through the Scopus database. The included studies
meet the criteria that the articles were published between
2024, the studies were written in English, and open access
and social sciences were the subject areas. The results of the
study found 91 publications related to digital literacy in
teaching. The research trend shows a significant increase
from year to year. This indicates the increasing attention and
urgency of this topic among researchers. A total of 42
countries were identified as the origin of publications, with
Indonesia as the country of origin of the most publications. In
addition, the main themes were not to be related to potential
strategies for digital literacy in teaching, ranging from the use
of advanced technology to empowering teachers and
students. These strategies aim to create an inclusive,
adaptive, and collaborative learning environment where
technology becomes a tool to support meaningful learning.
By ensuring effective technology integration, adequate
teacher training, equity of access, and the use of collaborative
teaching methods, digital literacy can become a key
foundation for educational success in the digital age.
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Introduction

The digital era has changed the way humans communicate, learn, and work. In the field
of education, the development of information and communication technology has brought new
opportunities and challenges, especially in efforts to improve digital literacy among educators
and students [1]. Digital literacy, which includes the ability to find, evaluate, and use
information effectively in a digital environment, is now an essential skill that must be mastered
by every individual [2]. In the context of teaching, digital literacy has an important role in
creating learning that is more interactive, relevant, and in accordance with the needs of the
times [3]. The focus of studies related to digital literacy in the field of education has grown
rapidly along with technological developments [4].

Digital literacy is no longer limited to technical mastery of technological devices, but
also includes ethical, critical, and creative understanding in using technology to support
learning [5], [6]. According Bender [7], digital literacy is associated with higher-order thinking
skills, such as information literacy, media literacy, and the ability to solve problems
collaboratively through technology. In addition, McGrew and Breakstone [8] revealed that
digital literacy is now also an integral part of the curriculum in various countries, which is
designed to help students not only as users of technology, but also as productive and
responsible creators of digital content. Studies Nikitina [9] and Petrovic-Dzerdz & Trépanier
[10] related to digital literacy also increasingly highlight how technology can be a bridge to
overcome various learning obstacles, including geographic, social, and economic disparities.

Digital literacy strategies in teaching include a variety of approaches designed to
empower educators and students to make optimal use of technology. One strategy that is
widely used is the integration of technology into the teaching and learning process, such as the
use of Learning Management Systems [11], online learning applications [12], and social media
[13] to improve interaction between teachers and students. In addition, digital project-based
learning approaches have been shown to be effective in developing critical thinking and
collaboration skills among students [14], [15]. Not only that, digital literacy training for
teachers is also a major focus to ensure that they have sufficient competence to guide students

in using technology wisely and responsibly [16], [17], [18].
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The challenges of digital literacy in teaching cannot be ignored; the low level of digital
literacy among educators and students is a barrier to the implementation of technology-based
learning strategies [19]. Digital literacy is not just an additional skill but a basic need that every
individual must have in the modern era [20]. With the right strategy and joint efforts to
overcome existing challenges, digital literacy can be a strong foundation for more innovative,
relevant, and meaningful teaching [21]. In this study, particular attention is given to the
aspects of classroom teaching most frequently discussed in the literature. These aspects
include technology integration, teacher professional development, equity of access,
collaborative learning, and adaptability of teaching frameworks. They were selected because
they consistently emerged across prior studies as key dimensions for improving digital literacy
in classroom contexts. Technology integration enables personalized and interactive learning
experiences, while teacher professional development ensures that educators are equipped to
guide students effectively in digital environments. At the same time, addressing equity of
access is crucial to bridge the digital divide and provide fair opportunities for all learners.
Building on this foundation, collaborative learning fosters teamwork, communication, and
problem-solving skills through digital platforms, and the adaptability of teaching frameworks
ensures that schools and teachers remain responsive to ongoing technological change.
Together, these aspects provide a comprehensive lens for examining strategies and challenges
in promoting digital literacy in classroom contexts.

By conducting a systematic literature review, this study aims to identify the most
effective strategies in improving digital literacy in teaching. Specifically, the review addresses
the following research questions: (1) What strategies have been implemented to improve
digital literacy in classroom teaching? (2) What challenges are commonly encountered in the
implementation of digital literacy strategies?. The results of this study are expected to provide
concrete recommendations for educators, policymakers, and educational institutions to create

a more inclusive and adaptive learning ecosystem for the digital era.

Material and Methods

The method used in this study is a systematic literature review, an approach that aims
to identify, evaluate, and synthesize relevant research findings on digital literacy strategies and
challenges in teaching. A systematic literature review is conducted by following several
structured stages to ensure the validity and relevance of the findings obtained [22]. As part of
the validation process, this literature review refers to the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) reporting standards to ensure transparency and
quality of the methods used. According to Gough and Richardson [22], the PRISMA stages

include presenting a literature search flowchart, the number of articles selected, and the
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reasons for excluding certain articles. The literature search was conducted using a trusted
academic database, namely Scopus. Using the Scopus database because this database only
includes high-quality journals and publications that have gone through a rigorous peer-review
process. The articles in it are considered to have high academic standards and are relevant to
scientific research. According to Shestakova et al. [23], Scopus covers more than seventy
million articles from thousands of international journals in various fields of science, including
education. This allows researchers to gain access to comprehensive and relevant literature on
the topic being studied.

» o«

Keywords used in the search include “digital literacy,” “learning,” “teachers,” and
“students.” According to Merrydian et al. [24], after identification, screening is carried out to
sharpen the search results by setting inclusion criteria to select relevant studies. Included
studies must meet the criteria that journal articles be published in the last 10 years (2014-
2024), studies be written in English, studies be open access, and the subject area be social
sciences. Exclusion criteria include articles that only discuss digital literacy in general without
a teaching context. Articles found through the database are evaluated in stages. Selection is
carried out by reading the title and abstract first to assess suitability with the inclusion criteria
[25]. This process is carried out in layers to ensure that only articles that meet the relevance
and quality criteria are included. Relevant articles were then analyzed in depth based on their
full content. To ensure transparency, the inclusion and exclusion criteria applied in this review

are presented in Table 1.

Table 1. Inclusion and Exclusion Criteria

Criteria Type Description

Inclusion Journal articles published between 2014-2024
Written in English

Open access

Indexed in Scopus

Subject area: Social Sciences

Focus on digital literacy in classroom teaching context

Exclusion Articles not related to teaching context (e.g., only general digital literacy)
Non-English publications
Non-open access publications

- Articles outside the range of 2014-2024

Data from each article was coded and categorized based on key themes, such as digital literacy
strategies, challenges, and contexts of implementation. After the thematic analysis was
completed, the research findings were synthesized to provide a comprehensive picture of
digital literacy strategies and challenges in teaching.

The synthesis aimed to highlight best practices in improving digital literacy among

teachers and students, identify key barriers and solutions that have been attempted to address
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these challenges, and provide practical and theoretical recommendations for further research

or implementation. See Fig. 1.
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Fig. 1. PRISMA Flowchart

Results and Discussions

A. Journals or articles published in Scopus

Journals or articles published in Scopus related to digital literacy strategies and challenges

in teaching found 91 relevant articles. Fig. 2 shows a significant trend.

Documents by year Scopus

20

Documents
3

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Year
Copyright © 2024 Elsevier B.V. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

Fig. 2. Publication information from 2014-2024
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The trend of publications related to digital literacy in teaching shows a significant increase
from year to year, with the growth reflecting the increasing attention and urgency of this topic
among researchers. In 2014 and 2015, research on digital literacy was still very limited, with
only one and two publications produced, respectively. This indicates that during that period,
the topic of digital literacy may not have been a major concern in the world of education.
However, from 2016 to 2018, the number of publications began to increase gradually, although
still in relatively small numbers, namely 2 publications in 2016, 1 publication in 2017, and 4
publications in 2018. This period can be considered the initial stage of increasing awareness
of the importance of digital literacy in teaching. A more significant increase occurred starting
in 2019, where the number of publications reached 6, and continued to increase to 10 in 2020.
This increase could be influenced by the increasingly rapid development of educational
technology, especially with the increasing adoption of digital devices in the learning process.

This trend has strengthened in the following years, with publications reaching 14 in 2021
and jumping to 16 in 2022. The peak occurred in 2023 and 2024, with 19 and 16 publications,
respectively. The spike in this period was likely driven by the COVID-19 pandemic, which
forced many educational institutions to adopt digital technology massively in learning
activities. The pandemic has not only accelerated the digital transformation in the world of
education but also encouraged more research related to digital literacy strategies and
challenges. These data show that digital literacy has become one of the increasingly relevant
topics and has received attention in the field of education in recent years. The increasing trend
in publications also reflects the need to develop better strategies for integrating digital literacy
into teaching and efforts to overcome the various challenges that arise in its implementation.
B. The country of origin of publication

Fig. 3 shows the country of origin of publication of articles on digital literacy in teaching,
showing that the contribution of this research is spread across the world, with a total of 42
countries identified as the origin of publications. This data reflects that the issue of digital
literacy is a global concern that attracts the interest of many researchers from various
countries. Of the list of 42 countries, Indonesia is the country with the highest contribution of
publications, namely 18 documents. This shows that digital literacy has high relevance in
Indonesia, both as a response to the challenges of digital transformation in education and as a
need to improve the quality of learning in the technological era. The second position is filled
by Spain and the United States, each with 9 publications. These two countries have a long
history of adopting technology in education, so it is not surprising that they are active in
publishing research on digital literacy. Australia is in third place with 8 documents, showing

its commitment to the integration of digital literacy in the education sector. As a country with
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advanced digital infrastructure, Australia seems to continue to invest in research and

development related to digital literacy.
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Fig. 3. Publications by Country

The United Kingdom is in fourth place with 5 publications. As one of the global education
and research hubs, the UK has made a significant contribution, although the number is still
lower compared to other countries in the top list. South Africa follows in fifth place with 4
publications. This shows that there is increasing attention to digital literacy in the African
region, especially in efforts to reduce the digital divide and increase access to quality education
through technology. Denmark, Italy, Slovenia, and South Korea each contributed 3 publications.
These countries show that although their contributions are not as large as the top countries,
they are still active in research related to digital literacy.

C. The sources of publications

Fig. 4 shows the sources of publications related to digital literacy in teaching, showing the
diversity of journals and academic platforms used to publish research in this field. Of the total
72 sources identified, there are 10 top publication sources that have made significant
contributions to disseminating research and development results related to digital literacy.
Education Sciences is in the top position with 5 publications. This journal has a main focus on
various education issues, including the adoption of digital technology and innovation in

teaching, making it a relevant platform for researchers studying digital literacy.
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Fig. 4. Publication Sources from 2014-2024

The second position is filled by three sources, each with 3 publications, namely Cakrawala
Pendidikan, Frontiers in Education, and BMC Medical Education. Furthermore, there are
several sources with 2 publications each that have made significant contributions to digital
literacy literature: Comunicar, Contemporary Educational Technology and Education and
Information Technologies, International Journal of Emerging Technologies in Learning,
International Journal of Information and Education Technology, and International Review of
Research in Open and Distributed Learning.

The diversity of these publication sources reflects that research on digital literacy in
teaching is not limited to one educational context but involves various disciplines such as
general education, educational technology, and special education, such as the medical field. In
addition, the contribution of international and local journals, such as Cakrawala Pendidikan,
shows that this topic is relevant in various regions of the world, both in developed and
developing countries.

Fig. 4 shows the sources of publications related to digital literacy in teaching, showing
the diversity of journals and academic platforms used to publish research in this field. Of the
total 72 sources identified, there are 10 top publication sources that have made significant
contributions to disseminating research and development results related to digital literacy.
Education Sciences is in the top position with 5 publications. This journal has a main focus on
various education issues, including the adoption of digital technology and innovation in
teaching, making it a relevant platform for researchers studying digital literacy. The second
position is filled by three sources, each with 3 publications, namely Cakrawala Pendidikan,

Frontiers in Education, and BMC Medical Education.
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Furthermore, there are several sources with 2 publications each that have made
significant contributions to digital literacy literature: Comunicar, Contemporary Educational
Technology and Education and Information Technologies, International Journal of Emerging
Technologies in Learning, International Journal of Information and Education Technology, and
International Review of Research in Open and Distributed Learning. The diversity of these
publication sources reflects that research on digital literacy in teaching is not limited to one
educational context but involves various disciplines such as general education, educational
technology, and special education, such as the medical field. In addition, the contribution of
international and local journals, such as Cakrawala Pendidikan, shows that this topic is
relevant in various regions of the world, both in developed and developing countries.

D. Author Affiliation

Fig. 5 shows that articles on digital literacy in teaching come from contributions from
academics affiliated with 145 universities and educational institutions worldwide. From the
data, there are 10 top universities that show active participation in research on this topic.
Malang State University is the institution with the largest number of publication contributions,

namely 4 documents.
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Fig. 5. Affiliation of Articles with Universities
In second place, Yogyakarta State University is ranked with 3 publications. Furthermore, there
are several universities that each contribute 2 publications: Stellenbosch University in South
Africa, Univerza v Mariboru (University of Maribor) in Slovenia, University of Tasmania in
Australia, King Mongkut’s University of Technology North Bangkok in Thailand, Indonesia
University of Education (UPI), L.N. Gumilyov Eurasian National University in Kazakhstan, and

Makassar State University. This data shows that digital literacy in teaching is a global issue that
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involves contributions from universities from various regions of the world. The involvement
of Indonesian universities such as Malang State University, Yogyakarta State University,
Indonesian Education University, and Makassar State University reflects the high attention of
developing countries to technology-based educational transformation. On the other hand,
universities in developed countries and other regions also play an active role, enriching global
perspectives in addressing challenges and developing effective digital literacy strategies.
E. The top 10 authors

Fig. 6 shows the top 10 authors with the most publications in this field. Among the top
authors are Ambersek MK, Afriliasanti, Basthomi, Nilsook, Zen, and Abusiri, who each have 3
publications. Other authors, such as Abersek B, Abidinova G, Adang C, and Aguaded, each have

2 publications.
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Fig. 6. Top Publications by author

Overall, these top authors reflect a diversity of backgrounds and research contexts that enrich
the discussion on digital literacy in teaching. The presence of authors from various countries,
including Indonesia, shows that the issue of digital literacy is not only a concern for developed
countries but is also very relevant for developing countries. The contributions of these authors
provide an important foundation for developing technology-based education strategies and
policies while also providing practical solutions to address digital literacy challenges at various
levels of education.
F. The highest number of citations

Table 2 shows the highest number of citations related to digital literacy in teaching. Falloon
[26] is the article with the highest number of citations, which is 457 citations, and the study by
[27] has 152 citations. These articles are believed to be important milestones in the digital

literacy literature, focusing on the adaptation of online learning during the COVID-19 pandemic.
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Table 2. Top 10 Articles with the Most Citations

No. Title Source Publisher Citations Reference
Number
1.  From Digital Literacy to Digital =~ Educational Springer 457 [26]
Competence: The Teacher Digital Technology
Competency (TDC) Framework  Research and
Development
2.  Digital Literacy and Higher Publications MDPI AG 152 [27]
Education during COVID-19
Lockdown: Spain, Italy, and
Ecuador
3. Teachers’ Conceptualization and Curriculum Routledge 93 [28]
Enactment of Twenty-First Journal
Century Competences: Exploring
Dimensions for New Curricula
4, Difficulties in Implementing 21st International Institute of 67 [29]
Century Skills Competence in Journal of Advanced
Vocational Education Learning ~ Evaluationand Engineering
Research in and Science
Education
5. Digital Curation as a Core International - 44 [30]
Competency in Current Learning Review of
and Literacy: A Higher Education Research in
Perspective Open and
Distributed
Learning
6.  Digital Literacies in Higher Revista de Universidad 44 [5]
Education: Skills, Uses, Educaciéon a de Murcia
Opportunities and Obstaclesto  Distancia
Digital Transformation
7. A Learning Process Model to International Kassel 38 [31]
Enhance Digital Literacy Using Journal of University
Critical Inquiry through Digital Emerging Press GmbH
Storytelling (CIDST) Technologies in
Learning
8.  Collaborative Construction ofa = Comunicar Grupo 36 [32]
Project as a Methodology for Comunicar
Acquiring Digital Competences Ediciones
9.  Tools for Assessing Teacher Journal of Springer 35 [33]
Digital Literacy: A Review Computers in Science and
Education Business
Media
Deutschland
GmbH
10. Moving beyond the Tools: Pre- South African South African 35 [34]
Service Teachers’ Views on What Journal of Journal of
They Value in a Digital Literacy =~ Education Education

Short Course

Overall, these articles with the highest number of citations reflect key issues in digital

literacy, such as digital skills development, technology integration in teaching, challenges of

the COVID-19 pandemic, and learning innovation. The significant number of citations indicates

the relevance and impact of these articles in shaping academic discussions and educational

practices related to digital literacy.
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G. Digital Literacy in Classroom Teachings

Beyond the bibliometric trends, this review also aimed to identify strategies and challenges
in improving digital literacy within classroom teaching. Based on the synthesis of the selected
studies, several recurring themes were identified, namely the integration of technology,
teacher training and development, equity and access, adaptability of teaching frameworks, and
collaborative or blended learning approaches. These themes are elaborated to ensure that the
discussion aligns directly with the research objectives and provides a comprehensive
understanding of digital literacy in classroom contexts. From a specific search of the articles

used, the following digital literacy strategies in teaching were obtained as Table 3.

Table 3. Digital Literacy Strategies in Classroom Teaching

. Reference
No. Strategy Main Theme Number
1. Leveraging Al and ML for personalized learning Technology [35], [36],[37]
2. Using mobile technology to increase accessibility and Integration [38],[39]
engagement
3. Professional development for teacher educators to Teacher [40], [41], [42]
integrate digital tools Training and
4, Local training to improve digital competency among Development [43]
teachers
Addressing the digital divide by focusing on equitable Equity and
access to resources Access
5. Developing a framework for adapting teaching practicesto ~ Framework [26], [33], [44]
changing technologies and
Adaptability
6. Encouraging collaboration between students and teachers  Collaborative [40]
through digital platforms and Blended
Learning

Based on insights from various studies, several key strategies can be applied to integrate
digital literacy into classroom teaching. Research by Zammit et al. [35] shows that artificial
intelligence (AI) and machine learning (ML) can be used to create personalized learning. Al can
analyze student data to provide recommendations for learning materials that are tailored to
individual needs. For example, students with particular weaknesses in mathematics can be
given special modules based on an analysis of their learning outcomes. One of the main benefits
of Al and ML in education is their ability to create personalized learning experiences. This
technology analyzes student data, such as exam results, interaction patterns, and learning
activities, to understand the unique needs of each individual.

Based on this analysis, Al can recommend appropriate learning materials, such as videos,
additional quizzes, or exercises that focus on student weaknesses [7]. Bruckhaus et al. [37] cite
examples of platforms such as Khan Academy and Duolingo that have utilized Al to adjust the
difficulty level of the material based on the student’s abilities. With this approach, students not

only learn more effectively but also understand how technology supports their learning
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process. This approach improves students’ digital literacy, as they learn to use technology to
solve problems and access relevant resources. Al and ML also play a role in lightening the
administrative burden on teachers, allowing them to focus more on teaching. This technology
can be used to automate assignments, such as correcting multiple-choice exams or even
grading essays using natural language processing algorithms.

In addition, Al provides an analysis of overall class performance, helping teachers identify
students who need more attention [35]. With this automation, teachers not only save time but
also develop their digital skills through the use of advanced technology. This automation
supports teachers’ digital literacy by familiarizing them with working with digital tools in their
daily activities [45]. Al and ML are also used to directly improve students’ digital literacy
through various tools and applications. One of them is Al-based educational chatbots, which
can answer students’ questions related to learning materials or provide guidance on using
digital platforms [7]. In addition, Al-based simulations allow students to practice real-world
skills, such as virtual laboratory experiments or data-driven decision-making. For example,
applications such as Google Socratic use Al to provide step-by-step explanations of math or
science problems, while Al-based virtual labs allow students to conduct experiments without
the need for a physical laboratory. Through these tools, students not only learn how to use
technology but also develop critical and ethical thinking skills in utilizing digital technology [7].

On the other hand, Mullen’s research [38] emphasizes the importance of mobile technology,
such as smartphones and tablets, in increasing the accessibility of learning. This technology
allows students to learn anywhere and anytime, eliminating geographical or time constraints.
According to Thorell et al. [39], educational smartphone applications can also increase student
engagement through interesting game-based interactions or quizzes. Teachers’ ability to
utilize technology is a determining factor in the success of digital literacy in the classroom.
Paskevicius [40] highlights the importance of professional development for educators,
especially those tasked with educating prospective teachers. Villalustre-Martinez [41] states
that teacher training aims to improve teachers’ skills in using digital devices, designing
technology-based learning materials, and managing classes digitally.

A concrete example is a workshop on the use of Learning Management Systems (LMS) such
as Google Classroom or Moodle. More specifically, in the findings of Fauzan [12], locally based
training can help teachers understand technology in the context of local culture and resources.
This is especially important in areas with limited access to technology, where training must be
adapted to local conditions such as minimal technological infrastructure. Digital literacy in the
classroom must consider equality of access so that no student is left behind. According to

Fauzan [12], this is important because of the digital divide by ensuring that all students have
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fair access to technological devices and the internet. This strategy includes providing loan
devices (laptops/tablets) in schools, subsidizing internet access for low-income families, and
providing digital learning spaces in community environments.

Paskevicius [40] added that collaboration and a combination of traditional and digital
learning methods can be an option. Blended learning combines face-to-face sessions with
online activities. This model provides students with the flexibility to access digital learning
materials at any time while utilizing face-to-face time for in-depth discussions or practical
activities. This strategy is very effective in providing a holistic and interactive learning
experience. Technological change requires an adaptive framework for teaching. Nguyen and
Habdk [33] recommend developing a framework that helps teachers adapt their teaching
methods according to new technologies so that they have clear guidance regarding the vision
of technology in schools. The framework should also include the development of students’
digital literacy skills, such as searching critically for information, evaluating sources, and using
digital media ethically [26]. Teachers need to guide students not only to use technology but
also to understand its impact on their learning [44].

Overall, the findings indicate that digital literacy in classroom teaching is multi-
dimensional, requiring integration of technology, continuous teacher development, equitable
access, adaptable frameworks, and collaborative learning approaches. These themes directly
align with the research objectives by revealing both effective strategies and persistent
challenges. The synthesis underscores that advancing digital literacy demands not only

technological solutions but also systemic and inclusive educational practices.

Conclusion

The study found 91 publications related to digital literacy in teaching. The research
trend shows a significant increase from year to year. This indicates the increasing attention
and urgency of this topic among researchers. A total of 42 countries were identified as the
origin of publications, with Indonesia as the country of origin of the most publications. In
addition, the main themes werend to be related to potential strategies for digital literacy in
teaching, ranging from the use of advanced technology to empowering teachers and students.
These strategies aim to create an inclusive, adaptive, and collaborative learning environment
where technology becomes a tool to support meaningful learning. By ensuring effective
technology integration, adequate teacher training, equity of access, and the use of collaborative
teaching methods, digital literacy can be the main foundation for the success of education in

the digital era.
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Limitation and Suggestions

This study is limited in several ways. First, the review was conducted using only the
Scopus database, which may have excluded relevant studies indexed in other databases such
as Web of Science or ERIC. Second, the inclusion criteria restricted the analysis to open access
articles published in English, which may have resulted in the omission of important works in
other languages or closed-access journals. Third, while the systematic review identified key
themes and strategies, the synthesis was primarily descriptive and did not include meta-
analysis of effect sizes or empirical measurements of digital literacy outcomes. Future studies
are therefore encouraged to expand the scope by incorporating multiple databases, broader
language coverage, and more diverse publication types. Comparative analyses across countries
or educational levels could also offer more details about contextual differences in digital
literacy implementation. In addition, future research could employ mixed-method approaches
or meta-analyses to evaluate the effectiveness of specific strategies, thus offering stronger

evidence to guide policy and practice in promoting digital literacy in classroom teaching.
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