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Abstract

Context and relevance. Contradictory evidence on how digital devices af-
fect child development — both positively and negatively — calls for a system-
atic review of existing studies and identification of research gaps. Bibliometric
analysis offers an effective way to address this need by identifying key trends
in the field. Objective. To identify major trends in research on the psycho-
logical aspects of children's use of digital devices and to outline promising
avenues for future study. Methods and Materials. We conducted a biblio-
metric analysis of the OpenAlex database of scientific publications and then
used VOSviewer to construct bibliometric maps. The analysis drew on 4,017
papers published between 1974 and 2025. Results. The bibliometric analy-
sis revealed seven clusters, three of which were central: computer science,
medical sciences, and a unifying cluster of psychological and pedagogical re-
search. Conclusions. The analysis of the leading clusters highlights a shift in
scientific inquiry from studying measurable effects toward analyzing the psy-
chological consequences of digital device and technology use. Psychological
and pedagogical research continues to be in high demand, as reflected in its
substantial citation counts despite the relative novelty of the field. However,
there is a shortage of longitudinal studies on how technology affects child
development, as well as a lack of research accounting for cultural differences
in digital practices.
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Pe3srome

KoHTeKCT 1 akTyanbHOCTb. [pOTUBOpPEUMBLIE JaHHbIE O MO3UTUBHOM U He-
raTMBHOM BIIMSIHUM LMOPOBBIX YCTPOWCTB Ha pa3BuTue pebeHka TpebyroT cu-
cTemMaTm3auum CyLLeCcTBYIOLLMX UCCNedoBaHN U BbISBNEHUS Npo6enoB. -
(hEKTUBHBIM MHCTPYMEHTOM B 3TOM MPOLIECCe BbICTyNaeT 6MGNMoMeTpUHeCcKunii
aHanua, Mno3BOMSIOLLMIA BbISBUTL KIOYEBbIE TEHAEHUMW B UCCNEQOBaHUAX.
Llenb. BbiABneHne OCHOBHbIX TEHAEHUMIA B UCCNENOBaHUM MCUXONOrMYECKNX
acneKToB MCMOMNb30BaHWA LMAQPOBLIX YCTPONCTB AETbMU 1 ONpeaeneHne nep-
CNeKTVBHbIX HanpasneHun nccnegosaHuii. Metoabl u matepuansl. ubnuo-
MeTpuYecKuin aHanma 6a3bl JaHHbIX Hay4HbIX pa6oT OpenAlex ¢ nocnegyoLwmm
NOCTPOEHVEM BUBNIMOMETPUHECKMX KapT C UCMOMb30BaHMEM CPeacTBa BU3Y-
anu3aumn gaHHbix VOSviewer. Vicnonb3oBaHbl AaHHble 4017 ny6nukaumin ¢
1974 no 2025 rog. Pe3ynbratbl. Brubnvuometpnyeckuii aHanm3 BbISBUI CEMb
KNacTepoB., Npy 3TOM KJIOHEBLIMU BbICTYMNAOT TPU: KOMMbIOTEPHbIE HAYKW, Me-
OVLMHCKME HayKy U OOBEOMHAIOLLMIA MX KnacTep MCUXOmoro-neparornieckmnx
nceneposaHvin. BeiBoabl. AHann3 BegyLLMX KNacTepoB NokasbiBaeT passuTme
Hay4HbIX UCCNEfOBaHUIA OT U3YHEHUS 3MEPUMBbIX IPDEKTOB K aHanmay ncu-
XONOrMYECKUX NOCNEACTBUA MPUMEHEHUS LIMPPOBBIX YCTPOWCTB U TEXHONOMUI.
Mcuxonoro-neparornyeckoe HarnpasneHne [EeMOHCTPUPYET BbICOKYHO BOC-
TPe6OBAHHOCTb, YTO MOATBEPXAAETCA 3HAYUTENbHBIM YUCIIOM LMTUPOBAHWNA,
HECMOTPS Ha OTHOCUTENbHYIO HOBU3HY MccnefosaHuii. [pn aTom oTMevaeTtcs
OedULNT NOHIUTIOAHBIX NCCNEfOBaHUIA BINAHWSA TEXHOMOMMIA Ha pasBuUTUe Ae-
Teu 1 paboT, YHUTLIBAIOLLMX KYSIETYPHbIE Pasnmyuns B LMGPOBbIX MPaKTUKax.

KnroyeBble crioBa: 6U6NIMOMETPUHECKUI aHANU3, AETU, NCUXNYECKOE Pa3Bu-
Tue, umdposble ycTpoictea, OpenAlex, VOSviewer

®duHaHcupoBaHue. ViccnegoBaHne BbIMOMHEHO 3a CHET BHYTPeHHero rpaHTta PITY um. A.N. Tep-
ueHa. MpoekT Ne 52BI" («dDakTopbl, onocpeayoLmne BAnsHUe LUMMPOBOA cpelbl Ha KOrHUTUBHOE
pasBuTUE JeTen B [OLLKONBHOM M MafaLLeM LLKONbHOM BO3pacTe»).

Ana uuTtuposaHua: KanabuHa, W.A., Hukonaesa, E.N. (2026). MNcuxonornyeckne acnektbl uc-
nonb3oBaHNA LMMPOBBLIX YCTPONCTB AEeTbMU: KapTa WCCnefoBaHUA Ha OcHOoBe 6UGNnMomMeTpuye-
CKOro aHanwmsa. lcuxonorndeckas Hayka v obpasoBaHue, 31(2), 157—-171. https://doi.org/10.17759/
pse.2026310211

Introduction ment. As children increasingly engage with
The digital space has become integral digital technologies and the proportion of
to modern children’s lives and develop- children using them daily continues to rise
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(Veraksa et al., 2020; Kalabina, Progacka-
ya, 2021; Nikolaeva, Isachenkova, 2022),
nearly every study reports that children ex-
ceed the WHO-recommended screen time
(Ljubomirovi¢, Grujicic, 2019; Islam, Biswas,
Khanam, 2020). At the same time, evidence
is growing on both the positive and negative
effects of digital technologies on child devel-
opment (Nikolaeva et al., 2023).

These contradictory findings reflect the
complexity of the field, which involves nu-
merous interrelated factors. Further analy-
sis is needed to determine where results
converge, which interdisciplinary directions
are emerging from new data, and where
gaps or contradictions persist, signaling
a need for further research. Bibliometric
analysis is one tool well suited to this task.
It enables the quantitative assessment of
scientific communication, the identification
of research trends, and the mapping of the
research landscape (Rubtsov et al., 2019;
Amalou, 2023). The aim of the present
study was therefore to identify major trends
in research on the psychological aspects
of children’s use of digital devices and to
outline promising directions for future work.

Materials and methods

To achieve this aim, we applied biblio-
metric analysis methods to the OpenAlex
scientific paper database and then con-
structed bibliometric maps using VOSviewer
software. The OpenAlex platform was cho-
sen for its openness, as it provides access
to scientific publication metadata without
commercial restrictions — an approach that
aligns with the principles of open science
(Priem et al.,, 2022). Because OpenAlex
has no paid subscriptions and aggregates
data from Crossref, PubMed, arXiv, MAG,
and other sources, it enables the analysis of
current research trends. VOSviewer, mean-
while, is widely used to identify and visual-

ize relationships in academic publications,
including co-authorship networks and termi-
nological clusters (Williams, 2020).

The study employed bibliometric analy-
sis of keywords and was aimed at identi-
fying, systematizing, and substantively
analyzing the most frequent terminological
combinations and their contextual analysis
within publications by specific authors and
in scientific journals. Metadata analysis of
scientific papers allows researchers to de-
termine the thematic profile of a research
field (Maltseva, 2020).

We searched OpenAlex using the query
“children AND digital device” and then
constructed keyword maps in VOSviewer
based on the retrieved publications.

Results

Our query returned 4,075 publications
from OpenAlex, spanning the years 1957
to 2025. We then screened these sources
to assess their relevance to our research
topic. The final list included only those
publications in which digital technologies
or devices were used by or for children in
the contexts of education, development,
or health. Our inclusion criteria were: (a)
participants or research focus — children
under 18 years of age; and (b) nature of
digital device or technology use — learning,
communication, play, health management,
or use as a diagnostic tool, rehabilitation
aid, or means of monitoring a child’s condi-
tion by professionals working with children.
This process yielded a total of 4,017 pub-
lications, covering the period from 1974
to 2025. As shown in Fig. 1, studies were
rare before the 2000s, with gradual growth
in the following decade. The largest num-
ber of publications (2020-2024) coincides
with the period when digital technologies
became actively integrated into children’s
lives during and after the pandemic. Data
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for 2025 are incomplete, as the final retriev-
al was conducted on July 1, 2025.

According to OpenAlex algorithmic
analysis, the publications cover 200 themes
at the intersection of technology, health,
education, information and communication
technology, and social aspects — including
digital competence, cybersecurity, and ma-
ny others. Four leading research avenues
emerged: child development and digital
technologies (831 publications), teaching
methods (118 publications), the impact of
technologies on adolescents (100 publica-
tions), and ophthalmology and visual im-
pairment (72 publications).

Then we constructed a keyword cluster
map using VOSviewer (Fig. 2). To ensure
the map was both representative and read-
able, we set a minimum keyword occur-
rence threshold of 15, which was deter-
mined empirically. Lower threshold values
resulted in overcrowded maps that made
it difficult to analyze and identify major
trends, while higher values risked exclud-
ing important research directions. In total,
4,099 unique keywords were identified
across the uploaded articles, of which 363
words met the occurrence threshold of 15.
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The platform’s algorithmic analysis
identified seven clusters that group terms
according to scientific field. The largest
cluster (110 terms) is associated with com-
puter science and includes terms such as
“artificial intelligence,” “human-computer
interaction,” “multimedia,” “computer secu-
rity,” and “machine learning.” The second
largest (107 terms) covers advanced medi-
cal research, including modern assistive
devices for children with disabilities and
digital healthcare. Its keywords feature
“healthcare,” “pathology,” “psychiatry,”
“pediatrics,” “clinical psychology,” “obe-
sity,” “mental health,” “ophthalmology,” and
“COVID-19.” The third cluster (58 terms)
brings together research on psychology
and learning, focusing on the impact of
technology on education. Key terms here
are “psychology,” “developmental psychol-
ogy,” “cognitive psychology,” “education,”
“pedagogy,” “literacy,” “preschool educa-
tion,” “digital learning,” “social networks,”
“neuroscience,” and “communication.” The
fourth cluster (32 terms) reflects research
on economic and social processes related
to the impact of the pandemic and digita-
lization, with terms such as “economics,”
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Fig. 2. Keyword clusters

“demography,” “economic growth,” “po-
litical science,” “inequality,” “poverty,” “pan-
demic,” and “digital divide” among others.

The fifth cluster (27 terms) addresses le-
gal and political aspects of modern technol-
ogies, including “public relations,” “internet,”
“online privacy,” “legislation,” “pornography,”
and “harm.” The sixth cluster (20 terms) has
a narrowly specialized focus on interdisci-
plinary research into hearing, speech pro-
cesses, and language technologies, cover-
ing both medical and technological aspects.
Its keywords include, for instance, “acous-
tics,” “linguistics,” “communication,” “audi-
ology,” “adaptation,” “speech recognition,”
and “writing”. Finally, the seventh cluster
(9 terms) encompasses new and interdis-
ciplinary research related to digital culture,
with terms such as “gadget,” “media use,”
“curiosity,” “popularity,” “addiction”, etc.

The temporal map of keyword clusters
(Fig. 3) reveals a shift in thematic trends:
from the study of social and educational
aspects of children’s technology use in

” o«

2017-2019 — a period of active technology
development in education and communica-
tion — toward health-related research after
2020, driven by the COVID-19 pandemic
and increased screen time.

Among all the identified clusters, the
third one is of greatest interest to us, as it
brings together research at the intersec-
tion of psychology, pedagogy, and digital
technologies. Studies in this cluster focus
on how the digital environment affects chil-
dren’s learning, development, and behav-
ior. This cluster serves as a hub connect-
ing the humanities and the exact sciences
(Fig. 4). The most pronounced links are
with the first cluster — research on digital
technologies and education — and with the
second cluster — which addresses mental
health and neuroscience.

The connections of the core terminol-
ogy of this cluster revolve around develop-
mental psychology and pedagogy (Fig. 5).
Within publications related to developmen-
tal psychology, the primary focus is on
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Fig. 4. Visualization of the third cluster key words group of interdisciplinary research

on the psychological and pedagogical aspects of digitalization

recent nature of the work — the average

ment in the digital age. The demand for this  publication year is 2020.66.

research area is reflected in an average
citation rate of 10.37, despite the relatively
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AVOsviewer

AVOsviewer,

Fig. 5. Visualization of the relationship between key words of interdisciplinary research
on the psychological and pedagogical aspects of digitalization

education and digital literacy, which have
an average citation rate of 15.07.

Although the term “screen time” is tra-
ditionally associated with psychological
and pedagogical research, in our retrieval
results it was assigned to the medical re-
search cluster. An analysis of the most
cited publications containing this keyword
showed a clear connection with the men-
tal health cluster. Modern research views
screen time not only as a pedagogical issue
but also as a biomedical problem linked to
neurological and emotional disorders, in-
cluding sleep disturbances, increased risk
of myopia, anxiety, depression, hyperac-
tivity, and age-dependent medical recom-
mendations for screen time limits (Lanca,
Saw, 2020; Lanningham-Foster et al.,
2006; Nagata, Magid, Gabriel, 2020).

Next, we analyzed the citation map.
When constructing it, we set a citation
threshold of 15, chosen as a compromise
between broad coverage and selecting the
most significant publications. This allowed
us to identify papers that have had a sub-
stantial impact on the research field. In to-
tal, 616 articles met the threshold, of which
161 had connections (Fig. 6).

The main themes and trends emerg-
ing from the selected publications can be
grouped into the following five areas:

1) Impact of digital devices on children’s
mental development: digital addiction and ef-
fects on children’s behavior (Domoff, Borgen,
Radesky, 2020; Hawi, Samaha, Griffiths,
2019); social and emotional development
(Cerniglia, Cimino, Ammaniti, 2020; Konok,
2021; Lai et al., 2028; Limon, Toto, 2021; Li-
mon, Toto, 2022); and cognitive development
and executive functions (Messer et al., 2018;
Shanmugasundaram, Tamilarasu, 2023).

2) Parental mediation and the role of the
family in children’s digital practices (Danet
et al., 2022; Konok, Bunford, Mikl si, 2019;
Radesky et al., 2016; Veraksa et al., 2021;
Wood et al., 2016; Wu et al., 2014).

3) Digital devices and technologies in
children’s education (Fleer, 2018; Lieber-
man, Bates, So, 2009; Papadakis, Kalo-
giannakis, 2017; Zaranis, Kalogiannakis,
Papadakis, 2013).

4) Health issues related to screen use
(Alvarez-Peregina et al., 2020; Foreman et
al., 2020; Lanca, Saw, 2020).

5) Ethical aspects of children’s use of
digital devices and digital privacy (Lupton,
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Fig. 6. Visualization of citations by publications

Williamson, 2017; Martin et al., 2021; Sukk,
Siibak, 2021; Zhao et al., 2020).

Among the most significant and most
cited publications is the study by Radesky,
Schumacher, and Zuckerman (2014) on

MVOSsviewer

the use of mobile and interactive media by
young children.

This research field is characterized by
a high degree of international collaboration
(Fig. 7). A notable increase in Russian re-
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Fig. 7. Network visualization of scientific collaboration and citations between countries
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Fig. 8. Temporal network visualization of scientific collaboration and citations between countries

search has also been observed in recent
years (Fig. 8). The most cited Russian stud-
ies on the impact of digital technologies on
children’s mental development belong pre-
cisely to the psychological and pedagogical
research category and focus predominant-
ly on development. (Veraksa et al., 2021a;
Veraksa et al., 2021b; Smirnova, Smirnova,
Sheina, 2021; Soldatova, Vishneva, 2019;
Veraksa et al., 2021).

Discussion

The bibliometric analysis we conducted
allowed us to identify key trends in research
on the psychological aspects of children’s
use of digital devices. Although the largest
keyword clusters are associated with com-
puter and medical sciences, the unifying
cluster is the one focused on psychological
and pedagogical research. The high rep-
resentation of technological and medical
research can be explained by the nature of
the studied processes. On the one hand,
medical and technological research oper-

ates with more unambiguous data; on the
other hand, it may also reflect a response
to obvious threats — namely, the massive
transition to online activities across many
fields and the impact of the pandemic.
Psychological effects (changes in cognitive
development, social skills, and emotional
regulation) are less visible, delayed over
time, and require more complex, longer-
term studies to be identified. Furthermore,
the impact of digital devices on a child’s
psyche is almost always mediated by multi-
ple factors, including family socioeconomic
status, parenting style, parental education
level, content quality among others (Ver-
aksa, Rodova, 2025; Smirnova, Klopotova,
2023; Taruntaev, 2023; Brauchli et al.,
2024; Maeneja, Rato, Ferreira, 2025).

The psychological and pedagogical re-
search cluster demonstrates high citation
rates and growing integration with neuro-
science. At the same time, the proportion
of longitudinal studies remains small, which
prevents reliable conclusions about long-
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term effects. This limitation is largely due
to the resource intensity and complexity of
organizing longitudinal research.

Research on the impact of digital de-
vices on child development also appears
in adjacent interdisciplinary clusters related
to digital culture and the social aspects of
digital technology use.

The identified thematic clusters and
trends point to several interrelated ap-
proaches for studying the psychological
aspects of children’s use of digital devices:
cognitive and affective consequences, so-
cial and environmental dimensions of digi-
tal socialization, and child vulnerability in
the digital environment.

One of the remaining gaps in this field
is the study of cultural differences in chil-
dren’s digital practices. The most cited
works predominantly reflect the Western
cultural context, which limits the identifica-
tion of culturally specific factors shaping
digital technology use and its impact on
child development. An example of how
cultural context influences children’s digital
practices and the development of 21st-cen-
tury skills is provided by a study conducted
in Cameroon (Ngyah-Etchutambe, 2025).
This issue becomes particularly relevant
in the context of the growing digital divide,
where unequal access to technologies ex-
acerbates global social and educational
inequality among children (UNICEF, 2017).
Access to technology is an important con-
dition for the well-being of modern young
people, which underscores the importance
of digital equality (Soldatova, Chigarkova,
llyukhina, 2025).

The results of our analysis are con-
sistent with the conclusions of a method-
ologically similar 2024 study on the impact
of the digital environment on children’s
cognitive functions and mental health.
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That study also notes the dominance of
mental health research over the study of
the cognitive sphere, a pronounced geo-
graphical imbalance in favor of developed
countries, and methodological challenges
associated with investigating the impact of
the digital environment on children (Xiao
et al., 2024).

Conclusion

Our study identified major trends in
research on the psychological aspects of
children’s use of digital devices and high-
lighted promising directions for future work.
The bibliometric approach we chose al-
lowed us to determine established, quanti-
tatively measurable trends. However, it did
not fully capture still-emerging research ar-
eas. A significant proportion of medical and
technological publications reflects the natu-
ral development of scientific research: first,
the obvious, measurable, and socially sig-
nificant aspects of a phenomenon are stud-
ied. Then, as data accumulate, attention
shifts to the psychological consequences
of children’s use of digital technologies — a
more complex phenomenon. The high cita-
tion rate of psychological and pedagogical
research attests to both its relevance and
its potential.

The gaps identified through our bib-
liometric analysis — namely, the lack of
longitudinal research on how technologies
affect child development and the scarcity of
studies accounting for cultural differences
in digital practices — allow us to propose
several promising directions for future re-
search:

— conducting longitudinal studies from
preschool through adolescence to estab-
lish causal relationships between children’s
use of digital devices and technologies and
their psychological outcomes;
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— conducting comparative cross-
cultural studies that include countries and
regions underrepresented in current re-
search;

— developing validated metrics and
assessment tools to evaluate the psycho-
logical consequences of children’s digital
device and technology use at different de-
velopmental stages.

Limitations. Our analysis relied on
quantitative metrics. We used only the
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