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Abstract. Although technology was considered the fundamental tool in enhancing
learning during COVID-19, there have been several concerns about the excessive
use of digital media among children, which in turn impacted their well-being. A
lack of adequate evidence on the impact of excessive use of digital media during
COVID-19 among children prompted the need for a bibliometric analysis. The study
aimed to examine the effects of digital media on children through a bibliometric
analysis. A total of 1738 empirical articles published between 2019 and 2022
from the Dimensions scientific database were analysed using the VOSviewer 1.6.16
software. The analysis aimed at establishing visualisation networks on the most
influential authors, countries, universities and co-authorships. The occurrence of
keywords was also analysed to identify the effects of digital media among children
during COVID-19. The results indicate increased burnout, bullying and frustration
among children as a result of excessive use of digital media and screen time.
Children lacked parental control since parents had inadequate digital skills to
control children’s online learning at home. Although technology was used to
enhance learning during the pandemic, it was necessary to highlight the need for
digital safety guidelines to ensure children’s mental, psychological and physical
health are maintained. Enhancing digital literacy among educators and parents can
significantly reduce the risks associated with children spending excessive time on
screens. Having digital inclusion guidelines would also increase awareness among
educational stakeholders on effective ways of protecting children from digital risks
and improving their well-being.

Keywords: digital inclusion, digital culture, digital media, digital divide, digital
revolution

1. Introduction

An estimated 1.58 billion learners were out of school during the outbreak of the
COVID-19 pandemic, which represents 91.3% of the total enrolled learners in the
world and an unprecedented situation in the history of education. In this situation,
continuity in learning among children became a challenge as children at home could
not access the learning resources. In alignment with the Sustainable Development
Goals (SDGs), many countries have already developed policies and technological
solutions that support virtual learning. One of the strategies in addressing SDG goal
number four is to promote the use of ICT, particularly mobile technology, for learning
[55]. There has been an increased prevalence of technology usage in adolescents and
children during lockdown, thus leaving its impact on their lives either in a positive or
negative aspect. The overall documented percentage increase of technology usage in
children was about 15%, of which smartphone usage has 61.7% of prevalence [32].

As a consequence of the pandemic, digital media is becoming the platform of choice
for public opinions, perceptions, and attitudes towards various events or public health
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policies regarding COVID-19. Social media has become a pivotal communication tool
for governments, organisations, and universities to disseminate crucial information to
the public [69]. According to Pandya and Lodha [50], the excessive use of screens has
resulted in many health challenges, which include sleep problems and increased risk
of myopia. Most of the technological challenges are emerging due to increased unsu-
pervised online internet use, which has magnified issues around sexual exploitation
and cyberbullying [47]. Sad to mention, several studies indicate an increased abusive
content and children were susceptible to access them due to lockdown and increased
several mental risks such as depression and anxiety due to compromised sleep time
[5, 32, 64].

1.1. The growth of digital divide

Although there were remarkable indicators of the digital revolution in many countries
due to the outbreak of COVID-19, the transition to online learning increased the
digital divide among children. Studies indicate that children at home, during the
lockdown, lacked access to digital devices and internet connections due to poverty
and rural context [62]. In this context, the term digital divide is considered as an
increased inequality due to the presence or absence of technology [17]. In some cases,
online learning among children at home was not possible because of the inadequate
technological environment. In some countries, particularly low- and middle-income
countries, online learning among children was not taking place because of insufficient
technological preparedness and readiness, lack of digital resources and lack of support
at home [4].

The global statistics indicate that in 2020, about two-thirds of school-aged children
and young people aged 25 years or less do not have an internet connection at home
[73]. Further statistics indicate that while about 80% and 89% of the school-aged
children at home can access computers and the Internet respectively in high-income
countries, the situation is worse in low-income countries where only 7% and 15% can
access computers and the Internet respectively (figure 1).
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Figure 1: Percentage of households with a computer and internet access by 2020 [66, p. 12].
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Even though we witnessed the transition to online distance learning, children in
low- and middle-income countries were most vulnerable as access to computers
and the Internet was very limited. While most schools migrated to online delivery
in high-income countries, the availability and accessibility of digital platforms in
low and middle-income countries was a critical barrier [36, 52]. Although SDG 4
explicitly outlines indicators necessary for the digital learning environment, during
the outbreak of the COVID-19 pandemic, many children in low and middle-income
countries such as Tanzania experienced a deep digital divide due to limited access
to ICT infrastructure [37]. In other countries such as Ethiopia, Kenya and Malawi,
the engagement of learners in online learning was limited due to lack of electricity,
poor internet connectivity and limited broadband, absence of digital infrastructure at
schools and home, as well as funding shortfalls for digitisation [54]. This implies that
before the outbreak of the COVID-19 pandemic, the digitisation of learning was not a
priority in many low- and middle-income countries.

Most schools migrated to online learning, but there were no clear policies and
guidelines to guide the practice at home. Parents lacked adequate time, educational
qualifications and skills to assist their children in learning at home, which contributed
to frustrations and burnout among caregivers [36, 40]. Availability of digital infras-
tructure and family factors such as divorce were other concerns that limited children’s
online learning in some countries [19]. Although some children were unable to access
digital learning opportunities, those who managed were reported to spend additional
time on virtual platforms, which subjected them to more risks of harmful and violent
content, including cyberbullying [52]. The increased use of technological devices for
learning enhanced technological addiction due to lack of psychological and social
support, which resulted in many health disorders such as refractive errors, accommo-
dation disturbances and visual symptoms such as dry eye and asthenopia [11, 60].
There is no doubt that children who were exposed to uncontrolled digital content and
those who spent extra time in front of the screen increased health challenges. The
magnitude and extent to which these children were affected by increased reliance
on digital devices is under-researched despite its critical implications for learning
among children. Thus, the current bibliometric analysis aimed at establishing network
patterns on the effects of excessive reliance on digital media among children during
COVID-19. A thorough examination of the impact of digital media on children would
aid scholars and researchers in identifying and evaluating the existing research gaps,
understanding the research landscape, and forecasting emerging trends and future
developments.

1.2. Research questions
The study employed bibliometric analysis methods to address the following research
questions:

1. Who are the major contributors to the research body on the effects of digital
media among children during the COVID-19 pandemic?

2. What are the most popular journals, institutions and countries publishing about
the effects of digital media among children during the COVID-19 pandemic?

3. What are the key areas of focus in publications related to the effects of digital
media among children during the COVID-19 pandemic?

2. Methodological procedures

The review included an extensive search to locate research evidence from empirical
studies. A bibliometric analysis was conducted following the PRISMA model by
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detailing the criteria for document selection, the search strategy employed and the
methods used for data extraction and analysis [49].

2.1. Search strategy

The reviewed articles were extracted from the Dimensions database. This is a
scientific, scholarly database that was launched in 2018 which clearly lists the
sources of its data, and most publications come from Crossref, PubMed, Europe PMC
(PubMed Central) and RePEc (Research Papers in Economics), just to mention a few
[6, 21]. The Dimensions database stands out for conducting bibliometric analysis
using VOSviewer due to its comprehensive coverage and rich metadata. It offers access
to a vast array of scholarly empirical articles published in peer-reviewed journals
and provides a diverse dataset for analysis. The detailed metadata includes crucial
information such as citations, authorship, and funding sources, which facilitates an
in-depth exploration of the impact of research and its trends. During the search, two
Boolean operators, ‘AND’ and ‘OR’, were utilised. The search query was ‘Effects’ OR
‘Impacts’ AND ‘Digital media’ OR ‘Technology’ OR ‘Multimedia’ OR ‘Digital content’
AND ‘early grade learners’ OR ‘children’ AND ‘COVID-19 pandemic’ OR ‘Coronavirus
pandemic’.

2.2. Inclusion and exclusion criteria

The selection of empirical articles included in the study was based on the author’s
established inclusion and exclusion criteria. The criteria were established to ensure
that relevant studies to the main topic were located [33]. A set of inclusion and
exclusion criteria is defined and used to evaluate relevant documents, aligning with
the research objectives and questions [48]. On this basis, the study employed several
criteria, which included publication years, type, research fields, language, accessibility,
participants, and scope of articles. The inclusion and exclusion criteria that were
considered during the review are summarised in table 1.

2.3. Selection process

The search was limited to English articles using the search period of 2019 to 2022,
of which a total of 41,783 documents were retrieved from the Dimensions database,
and 1,571 documents were excluded as they were published before the outbreak of the
COVID-19 pandemic. A total of 23,671 documents were also excluded as they were
not journal articles. Documents such as book chapters, edited books, monographs,
proceedings, book reviews, early access and pre-prints were excluded just to maintain
the credibility of the empirical studies included in the review. Likewise, about 10,793
journal articles were excluded as they were not relevant to education, curriculum,
pedagogy, psychology, education system and ICT and were not addressing the effects
of digital media among children. Further exclusion involved a total of 4,010 that were
not open access. Figure 2 presents the procedures for selecting empirical articles
included in the review process based on the PRISMA model.

2.4. Data analysis

The analysis was carried out using VOSviewer 1.6.16 software. The VOSviewer
was chosen for its capacity in visualising and analysing bibliometric networks. It is
a free open-access software which has a user-friendly interface which supports the
generation of various data relationships between authors, journals, and keywords
in different formats [26]. VOSviewer uses inputs from Dimensions, and its outputs
are maps which represent network visualisations of keywords, scientific publications
and journals, researchers and research organisations and their countries of origin,
co-authorship analysis and citations metrics [26, 70]. The network visualisation
analysis involved the most productive authors, countries, journals and institutions.
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Table 1
Selection criteria.

Criteria Inclusion Exclusion
Accessibility Articles which were open access Articles which were not open access

and retrievable

and retrievable

Publication date

Empirical articles published
from 2019-2022

Articles published before 2019 and
after 2022

Scope of the article

Articles focusing on digital me-
dia effects among children dur-
ing COVID-19

Articles that are not related to digi-
tal media effects among children and
not addressing issues of COVID-19

Participants

Young children, teachers and
parents

Other participants out of young chil-
dren, teachers and parents

Language

Articles written in English lan-

guage

Articles written in other languages

Research fields

Articles that were relevant to ed-
ucation, psychology, education
system, pedagogy, curriculum
and ICT

Articles that were not related to ed-
ucation, psychology, education sys-
tem, pedagogy, curriculum and ICT

Publication type

Empirical articles from peer-
reviewed journals

Books, book chapters, newspaper ar-
ticles, thesis, dissertations, review
articles, early access, proceedings
and monographs, book reviews

Indexes

Empirical articles published in
journals indexed in Dimensions

Empirical articles indexed by other
scientific database

Further analysis involved establishing the relational patterns of keywords with the
aim of generating insights for the future direction of research about the topic.

3. Results

3.1. Authors with the highest citations
The analysis was based on authors with the highest number of citations. The

consideration was that the document had a minimum of 5 citations, and only 1566
articles were included in the analysis. Out of the 1566 documents, only 286 documents
met the threshold. The analysis identified the top ten authors with the highest citations
about the topic as presented in table 2.

The results in table 2 indicate that Mishra (2020) was the leading author, followed
by Adedoyin (2020), with the highest citations about the topic. Further results indicate
that the same authors had the higher links as indicated in figure 3.

The results in figure 3 indicate that Mishra (2020), Adedoyin (2020) and Konig (2020)
were the authors with the highest citations on the topic under review.

3.2. Sources with highest citations and links

The analysis considered the source with a minimum of 5 documents and 5 citations,
of which out of 618 sources analysed, only 56 documents met the threshold. The total
strengths of the citation links with other sources were calculated, and 48 items met
the threshold. The top ten sources with the highest citations are presented in table 3.

The results in table 3 indicate that the Education Sciences journal was the leading
source in all aspects. Although the Frontiers in Education had a minimal number
of citations (127), it had stronger links compared to journals like Social Sciences &
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Figure 2: Process flow of the systematic review.

Table 2
Authors with the highest citations.
Ne Author N‘.lmb.er
of citations
1  Mishra (2020) 477
2  Adedoyin (2020) 461
3 Konig (2020) 316
4  Kuhfeld (2020) 270
5 Engzell (2021) 222
6 Longhurst (2020) 183
7  Muthuprasad (2021) 163
8 Lassoued (2020) 101
9 Gillis (2020) 84
10 Osman (2020) 56

Humanities Open (179) but with very low links with other journals. The network
patterns indicating the connection with other sources are presented in figure 4.

The results indicate that Frontiers in Education, International Journal of Environ-
mental Research and Public Health, and Education and Information Technologies
were the leading journals, with articles with the highest citations and strong links to
digital media among children during COVID-19.
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Figure 3: Authors with the highest citation links.

Table 3
Sources with highest citations.

Number Number Total link

» Source of articles of citations strengths
1. Education Sciences 45 493 22
9. International Journal of Educational Research 7 483 16
Open
3. BMC Medical Education 14 253 15
4. Education and Information Technologies 69 237 16
International journal of Environmental
5. Research and Public Health 52 228 21
6. Anatomical Sciences Education 8 194 8
7. Social Sciences & Humanities Open 6 178 5
8. Frontiers in Education 51 129 20
9. International Review of Education 7 127 10
10. Plos One 18 111 14

3.3. Institutions with articles with high citations and co-authorship links

The analysis ignored documents co-authored by a large number of organisations,
of which a maximum of 25 organisations were considered per document. Further
consideration was put on the minimum of 3 documents of an organisation and 10
citations of the article in the organisation. Out of the 1366 organisations, 98 met the
threshold, and only 57 organisations were revealed to have articles with co-authorship.
The top ten organisations with co-authored citations are presented in table 4.

The results in table 4 indicate that some organisations had a good number of co-
authored articles and citations while having very weak links. Organisations such as
the University of Indonesia and the University of Lund had no link to co-authored
articles.

Figure 5 provides further visualisation of co-authorship links and density based on
the number of citations.

The results in figure 5 indicate that the State University of London and the University
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Figure 4: Journals with the highest frequency publications and strong links.

Table 4
Top 10 organisations with articles with high citations and co-authorship links.

Number Number Total link

» Organisation of articles of citations strengths
1.  University College of London 10 301 6
2.  University of Maryland, College Park 3 289 1
3. Stockholm University 3 281 1
4. Trinity College Dublin 5 204 3
5.  University of Sheffield 5 141 2
6. University of Indonesia 3 114 0]
7.  University of Lund 4 110 0]
8. Beijing Normal University 7 108 4
9. University of Hong Kong 8 107 4
10. University of Glasgow 3 106 2

of Hong Kong had the highest co-authorship links with other universities.

3.4. Countries with the highest production of articles with the highest citations

The analysis was based on a minimum of 3 documents per country and 5 citations.
Of the 173 countries, 60 met the thresholds. For each of the 60 countries, the
total strengths of the citation links with other countries were calculated. The top 20
countries are presented in table 5.

Countries with the greatest total link strengths were selected, and the largest set of
the connected countries is indicated in Figure 6.

The results indicate that the United States and Indonesia were the leading countries
with the highest production of research on the effects of digital media. Most publi-
cations were from high-income countries and few from middle-income countries like
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Malaysia and Kazakhstan, while none of the countries from low-income countries had
publications on the topic.

Figure 5: Visualisation network of institutional links on co-authorship and citations.

Table 5
Top 20 countries that have published widely about the topic.
» Country Number Number Total link
of articles of citations strengths
1.  United States 280 1486 166
2.  United Kingdom 100 1191 123
3. Germany 36 524 99
4. Sweden 21 461 65
5. Spain 74 333 61
6. Indonesia 162 372 54
7. India 19 704 49
8. Canada 59 173 47
9. Australia 57 203 40
10. China 65 355 38
11. Turkey 33 100 28
12. Norway 22 175 26
13. Saudi Arabia 27 169 24
14. Cyprus 7 469 23
15. South Africa 26 38 20
16. Italy 25 70 19
17. Belgium 6 57 18
18. Malaysia 22 33 18
19. France 16 60 17
20. Ireland 9 205 17
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Figure 6: Countries with higher production of articles on the topic and strong links.

3.5. Keywords analysis

The analysis of keywords from 1,738 articles was based on titles and abstracts fields,
which had a total of 27,482 terms, and a minimum of occurrences of 5 key terms was
considered, of which only 1639 terms met the threshold. The relevance score was
calculated based on 1639 terms, of which the most relevant terms were selected based
on the VOSviewer default choice of 60%. The results are presented in figure 7.

Figure 7: Key terms analysis.

The results can be grouped into several aspects, such as learning opportunities
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from digital media, causes of the digital divide, delivery mode and effects of digital
media. Figure 7 indicates that there were several opportunities for children to learn
through digital media, which included students’ engagement in learning, digitalisation,
gamification, access to digital resources, problem-based learning and critical thinking.
The school closure appears to have strong links with several factors related to the
digital divide, which include socioeconomic status, homeschooling, boredom and
social inequality. Further results indicate several delivery platforms, such as Moodle
learning management system, zoom and WhatsApp, which were most useful during
the outbreak of COVID-19. Some effects of digital media among children indicate
increased burnout, bullying and frustration among children as a result of excessive
use of digital media and screen time. The results in figure 7 also indicate safety
concerns, negative attitudes, vulnerability, disability and preparedness as some of the
issues that compromised the effective use of digital media for learning among children
during the COVID-19 pandemic. Children lacked parental control due to parents’
inadequate digital skills to control children’s online learning at home.

4. Discussion

There is no doubt that the school closure due to the outbreak of the COVID-19
pandemic has accelerated the digital transformation in learning among children as one
could witness increased innovations and solutions for online learning [22, 24]. The
transition to online delivery has changed teachers’ roles, which include digital content
development, e-mentoring and communication [76]. Evidence indicates that the shift
to online distance learning also increased opportunities for teachers to integrate
technology in their teaching and increased use of virtual platforms [7, 37]. Learning at
home during the lockdown also strengthened parents’ role in shaping their children’s
digital experiences and engagement in their children’s learning [31]. Although the
transition to online distance learning programs during the COVID-19 brought the
digital revolution in teaching, most schools had no adequate capacity to manage them.
Most teachers were unable to develop interactive digital materials, conduct online
assessments, and lacked adequate skills in collaborating with parents and capacity to
run online programs as well as handling children’s diversity [7, 30, 44].

Likewise, parents faced difficulties in helping their children with online learning
due to a lack of technological competence, pedagogical competence, lack of access to
technological devices and the Internet for their children and lack of adequate time
to participate in their children’s learning [34, 51]. The lack of clear guidelines on
homeschooling and the unpreparedness of parents to participate in remote teaching in
their children increased worries and stress among them [57]. Schools’ unpreparedness
to run online programs was also attributed to several factors, such as difficulties in
internet access, lack of infrastructure to support e-learning, limited skills to manage
virtual classrooms, teachers’ and students’ attitudes towards technology, lack of
specific guidelines for e-learning [12, 16, 20, 59]. It makes sense to argue that the
outbreak of COVID-19 increased educational inequalities among children, particularly
in high-poverty countries.

In some cases, teachers were forced to adapt to online learning and adopt alternative
arrangements to ensure continuity of learning and prevent school dropouts [34]. While
the SDGs emphasise equal access to education, many researchers report an increased
digital divide due to the rapid transition to online learning without proper guidelines
and preparations. The research by Khlaif, Salha and Kouraichi [25] indicates that
online learning has broadened digital inequality and threatened students’ digital
privacy, which negatively influenced student engagement. Although the teachers’ role
has changed due to the outbreak of COVID-19, there was a lack of proper interaction
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in online distance learning, which contributed to negative experiences among teachers
and children in online teaching and learning [13, 58]. In the context where there
were limited technological facilities in schools and homes, as is the case in Tanzania,
children were not able to access lessons during school closures due to the outbreak
of COVID-19 [37]. Further evidence indicates that the development of digital content
for learning among children in Tanzania is still in the infancy stage [72]. Even the
available digital content for children is not culturally relevant to the Tanzanian context
[8]. This could be an indication that critical investments in digital content development
are crucial to supporting online distance learning during the school closure when
there is an outbreak of such a pandemic.

Apart from the digital divide, the reviewed research articles revealed several effects of
excessive use of digital devices during COVID-19 due to the rapid transition to online
learning. Lack of outdoor physical activities due to lockdown increased the screen
time among children who thus lacked parental control, which increased the risks of
addiction [10, 61]. Among the effects reported were related to physical and mental
health-related challenges that included predisposing them to myopia, ocular ill health,
irregular sleeping patterns, dry eye and visual fatigue symptoms, depression, anxiety
and irritability [11, 14, 15, 35, 42, 43, 68, 71, 74]. The review proved that the rapid
transition to online learning increased frustration and burnout not only for children
but also for teachers, parents and school administrators. Online sessions were
occasionally interrupted due to unstable internet connectivity and network latency
[23]. Most teachers lacked adequate skills in blended or online distance learning, and
thus, they had to struggle to ensure learners were engaged fully in online learning, but
some did not manage, which resulted in frustrations [3, 39]. Some teachers reported
that they had never taught online, which, to them, online teaching was seen as a
frustrating process [53]. There were no specific and universal guidelines for parents at
home to guide their children towards digital learning, which resulted in every parent
guiding the child based on personal discretion [27, 46].

While several global digital learning strategies emphasise the need to empower
both educators and students on significant digital safety and cybersecurity issues
[1, 2, 29, 67], still, children’s safety was compromised by privacy concerns and risks
associated with longer screen time which attracted harassment and cyberbullying,
access to harmful online content and misinformation [38, 56]. Evidence indicates
that during the outbreak of the COVID-19 pandemic, there was a sudden shift to
online learning due to school closure, and many parents had limited digital skills and
were unprepared to support learning [9, 18, 57]. Parents, too, often found themselves
struggling with unfamiliar software, digital content and learning management systems,
thus leaving them unsure of how to support their children’s safe learning needs in a
required manner. This situation led to increased stress and anxiety [14, 68, 71, 74]. It
is possible to note that in this situation, parents needed urgent support and training
to enhance their digital literacy and foster a safer digital learning environment at home.
Ensuring digital safety awareness among parents is crucial to empowering them to
support their children at home in navigating digital learning responsibly and safely
while harnessing the opportunities provided by technologies for learning. Based on the
digital learning pillars, parents are responsible for teaching and reinforcing positive
behaviours with digital technologies, which means that their understanding of digital
safety and literacies impacts their children’s well-being [45]. For effective learning in a
safe learning environment for children, schools and educational authorities should
recognise the need to strengthen both teachers’ and parents’ digital literacy to develop
the necessary skills to support their children’s education during a challenging time
like the COVID-19 pandemic.

Other literature indicates that the largest barrier to online distance learning was
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the inability of both parents and educators to balance work, home life, and online
teaching, teachers’ limited experience in virtual learning and other technology-related
constraints such as connectivity and lack of digital resources [28, 63, 65]. In South
Africa, for example, students and teachers were thrust into virtual teaching and
learning situations in which the majority had no preparation for the shift [41]. It can
be observed that for effective e-learning programs, schools need to strengthen their
e-learning systems and strategies to ensure teachers are motivated to meet learners’
learning needs [75]. Before the outbreak of COVID-19, digitisation of education
was given little attention in most low and middle-income countries such as Tanzania,
Ethiopia and Kenya [37, 54]. On this basis, the transition to online distance learning in
schools was too challenging as there were no already established formal technological
systems that could support the same.

5. Conclusion and recommendations

Although the outbreak of the COVID-19 pandemic resulted in digital transformation
in many educational institutions, one could notice several barriers that limit the
effective implementation of e-learning strategies. Several authors outline institutional,
policy, and personal challenges that contribute to the prevalence of the digital divide,
which accelerates inequity in learning. Also, the review indicates that most of the
effects among children on excessive use of screens were due to lack of parental control
in the sense that some parents lacked appropriate knowledge and skills. Digital
literacy among parents would certainly minimise the risks of children spending excess
time on screen. The reviewed studies also highlight a growing concern regarding
children’s mental health, educational engagement, and social interactions due to
increased screen time. Researchers have documented both positive and negative
outcomes, emphasising the dual role of digital media as a potential tool for learn-
ing and networking while, at the same time, it contributes to stress and isolation
among children. The findings also indicate that there are limited collaborative efforts
among educators, policymakers and parents to create a responsive digital learning
environment for children.

The review indicated that the knowledge on the topic is produced in high-income
countries while none is produced in low-income countries, hence suggesting that there
is a need for more research to explore the effects of digital media globally. Likewise, the
review results indicate limited collaboration in co-authorship between the institutions
in low-income and high-income countries. Therefore, strengthening the institutional
collaboration between low-income and high-income countries in scientific writing
would bring more holistic solutions to the grand challenges that emanate from the
misuse of digital media. Although technology was used to enhance learning during
the pandemic, it was necessary to highlight the need for digital safety guidelines to
ensure children’s mental, psychological and physical health are maintained. This
would minimise the negative implications of excessive use of digital media. Digital
literacy among educators and parents would certainly minimise the risks of children
spending excess time on screen. Having digital inclusion guidelines would also increase
awareness among educational stakeholders on the effective ways of protecting children
from digital risks and improving their well-being. It makes sense to note that there
is a need for further exploration into effective strategies for managing digital media
use among children in all learning contexts, including homes. As the outbreak
of the COVID-19 pandemic has transformed digital learning at different levels of
education, it remains crucial to implement guidelines that promote mental well-being
through digital media practices and mitigate adverse effects. This creates the need to
understand the long-term implications of digital media use among children. Ultimately,
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this bibliometric analysis serves as a foundational step in informing stakeholders
about the complexities of digital media’s role in children’s lives, particularly in times
of crisis.

5.1. Limitations and future research directions

Despite the strengths of this study in addressing several effects of digital media
among children during the COVID-19 pandemic, some limitations must be acknowl-
edged. First, the scope of literature included in the analysis was limited to the
Dimensions database, thus potentially overlooking some relevant studies that could be
accessed through other scientific databases. There may be other studies that capture
the effects of digital media among children that can be accessed in other scientific
databases. Such restriction can lead to a limited representation of the field and its
context, hence making it difficult to generalise the findings. In that regard, future
research should consider multiple scientific databases to explore more studies that
address the effects of digital media on children. Second, the bibliometric analysis
was restricted to empirical studies on digital media effects among children. Therefore,
the effects of digital media on sections of the population other than children may
be overlooked. To better understand how other population sections, like the youth,
were widely affected by excessive use of digital media during the COVID-19 pandemic,
further bibliometric analysis and systematic review should focus on such populations.
Third, the analysis was restricted to a shorter period (i.e., 2019 to 2022) focusing on
the COVID-19 pandemic, of which the effects of digital media could be temporal, thus
limiting the understanding of the effects in the long term and trends. With this in
mind, future research should focus on longitudinal studies to understand the long-
term implications of digital media use during this critical period. Fourth, the present
study focuses only on obtaining secondary data on the effects of digital media among
children during COVID-19; thus, the study did not explore the primary data from
stakeholders about the topic. Therefore, future studies are needed to further explore
stakeholders’ perspectives (parents, children, teachers and policymakers) about the
effects of digital media among children in other periods apart from the COVID-19
pandemic. Lastly, the rapid growth of digital media during the COVID-19 pandemic
may have resulted in varied perspectives towards the definition of digital media across
different contexts, which may lead to variations in understanding or making some
findings outdated. This suggests that conclusions and interpretations should be
made considering various insights from diverse disciplines to gain a comprehensive
understanding of the effects of digital media on children.

Data availability statement: The data supporting the findings of this study are available upon request
from the corresponding author.
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article.
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