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Abstract

Context and relevance. The study of the impact of electronic devices, par-
ticularly screen time (ST), on children’s cognitive, emotional, and language
development has become increasingly relevant in recent years, especially
after the transition to fully or partially electronic forms of education. The influ-
ence of ST on language development is only beginning to be explored and
shows contradictory results. Objective. To identify the relationship between
a child’s ST and the characteristics of their language development. Hypoth-
esis. The negative impact of ST on language development would only be
observed when ST exceeds the duration recommended by the WHO. Meth-
ods and Materials. The study involved 652 preschoolers (M = 70,4 months,
SD = 4,53; 51% boys). Participants attended kindergartens in Moscow (74%),
Kazan (13.5%), and Sochi (12,5%). Children were asked to “play with words”
(i.e., complete a verbal and semantic fluency test) and then view a series of
pictures and tell a story based on them. Parents completed a questionnaire
indicating their child’s ST duration on weekdays and weekends. Results. It
was shown that ST duration is not significantly associated with the size of
children’s vocabulary but is associated with their ability to construct coherent
narratives. Conclusions. The negative impact of ST is indeed observed only
when it is excessive and, according to our study, affects more complex forms
of speech (narratives). In the future, we consider it necessary to determine
at what age these differences begin to manifest, as it can be assumed that
by 70 months, lexical and grammatical skills are generally formed, and the
negative impact primarily affects parameters that are actively developing at
this age, namely, the construction of coherent narratives, their coherence,

integrity, and structure.
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Pe3srome

KOHTEKCT M aKTyanbHOCTb. /3y4eHne BAVAHWA SNEKTPOHHbIX YCTPOWCTB,
rafXeToB, B YaCTHOCTW, MPOOOIMKUTENIbHOCTM 3KpaHHOro BpemeHu (OB)
pe6eHka Ha OCOGEHHOCTU ero KOrHUTMBHOMO, SMOLMOHANIBHOrO U PeYeBoro
pasBUTUSA CTAHOBUTCA B MNocriefHne rofbl Bce 605iee akTyasibHbIM, 0COOEHHO
nocne nepexopa AeTel NOMHOCTbIO UM HAaCTUYHO Ha 3NEKTPOHHbIE OpPMbI
06y4yeHuns. BnuaHne OB Ha peveBoe pasBuTVe TONbKO HAYMHAET N3y4aTbCs 1
nokasbiBaeT NpoTMBOpeUMBble pe3ynbTaThl. Lienb. BeisiBuTb B3avmocBssb OB
pebeHka 1 0CO6eHHOCTEN ero peyeBoro passutus. MTMnoresa. HeratusHoe
BnvsHne OB Ha peyeBoe pa3sutve 6yOeT oTMevaTbCs TOMbKO NpU Ype3mep-
HOW pnutensHocTu (6onee OB, pekomeHpgoBaHHoro BO3). MeToabl n mate-
puansbl. B uccnepgosaHum npuHanu yqactme 652 gowkonsHuka (M = 70,4 me-
csaua, SD = 4,53; 51% ManbyvkoB). YHaCTHUKMU ABNANMCH BOCMUTAHHMKAMM
JeTcKkux capgos ropofos Mocksbl (74%), KazaHu (13,5%) n Coun (12,5%). He-
TAM Npegnaranoch «novrpartb B cfioBa» (TO €CTb NPONTU TECT Ha BepbanbHyto
N ceMaHTM4ecKyto 6ernocTtb), a 3aTeM NMoCcMOTPETb CEPUI0 KapTUHOK M pac-
cKasaTb UCTOPUIO MO 3TUM KapTuHKaM. Pogutenn aetev 3anofiHanm aHKeTy,
rae ykasblBanu npoaormkunTensHocTb OB pebeHka B 6yOHN 1 BbIXOOHbIE OHW.
Pesynbratbl. BbiNno nokasaHo, YTO ANMUTENBHOCTE OB 3Ha4MMO He cBfA3aHa
Cc 06bEeMOM CJfI0BapHOro 3anaca [eTen, OfHaKo CBA3aHa C HaBblkaMu Mo-
CTPOEHMs CBsA3HOM peyun. BeiBopgpbl. HeratneHoe BnvsHne 3B OencTBUTENBHO
NPOABAAETCA TONbKO NPWU YPE3MEPHON ANUTENBHOCTU U, CyAs MO HaLLeMy 1c-
CnefoBaHuio, Mpu oLEHKe 6onee CrnoXHbIX opM peyn (HappaTueoB). B panb-
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HeWLweM Mbl cHMTaeM HeobXxoOnMbIM Y3HaTb, C Kakoro so3pacTta Ha4uHarT
NPOABNIATLCA 3TU Pa3NnNYUA, NOCKOJIbKY MOXHO A0MNYCTUTb, YTO B 70 mecsiLeB
JNIeKCUKO-rpamMmMmaTn4HeCkme HaBblKU YyXXe B LieJioM CCbOpMVIpOBaHbI N Heratme-
HOe BJIMsAHME OKa3blBaeTCsa npexXne Bcero Ha Te napameTpbl, KOTOpble 0CO-
6EHHO aKTUBHO pasBMBarOTCA B 3TOM BO3pacTe, a MUMEHHO — Ha NOCTpOeHune
CBA3HOIo pacckasa, Ha ero CBA3HOCTb, LieJIbHOCTb U CTPYKTYPUPOBAHHOCTb.

KnioueBble croBa: [OLWKOSbHBIA BO3PACT, pPeYeBOe PasBuTME, aKTUBHbIN
CrOBapHbI 3anac, CBA3Hast peydb, Makpo- U MUKPOCTPYKTYpa, 3KpaHHOe Bpe-
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Introduction

The study of language development has
a long history; however, modern technolo-
gies have introduced new research trends
and challenges. One of the increasingly
relevant issues is the impact of children’s
screen time (ST) on their language and
speech development (Bukhalenkova et al.,
2021; Zinchenko, 2022; Duch et al., 2013;
Karani, Sher, Mophosho, 2022). Currently,
there is a lack of data on this issue in the
context of the Russian language, despite
its growing significance. Addressing this
challenge requires the development of new
psychological approaches and methods to
mitigate the negative effects of digital tech-
nologies on both oral and written speech,
particularly in older preschool and early
school-age children (Kortava, 2024).

The main stages of language develop-
ment in children under five years old have
been extensively studied, including in the
Russian language (Veraksa et al., 2024).
However, the 5-7 age range in typically
developing children remains insufficiently
explored, particularly concerning the for-
mation of discourse and narratives and the
influence of ST on its development.

In recent years, particularly due to the
COQOVID-19 pandemic, the issue of ST’s im-
pact on child development has gained even
more prominence (Gomes, Souza, 2023;
Zinchenko, 2022; Qi, Yan, Yin, 2023).
Screen time is generally defined as the du-
ration a child spends using digital devices,
such as smartphones, televisions, comput-
ers, and tablets (Ponti et al., 2017).

The Impact of Screen Time (ST) on

Children’s Cognitive Development

The study of screen time (ST) and its
effects on child development has been
gaining increasing attention in recent years
(Veraksa et al., 2024). Researchers are not
only accumulating data but also conducting
reviews and meta-analyses to account for
various variables and determine the extent
to which ST has a definitive impact on child
development.

It is important to note that many stud-
ies focus specifically on excessive ST. Ex-
cessive ST is generally defined as screen
exposure exceeding two hours per day
(Whiting et al., 2021). Research has iden-
tified negative effects of prolonged ST on
children’s physical and mental health, as
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well as their emotional development (Kur-
gansky et al., 2023; Kerai et al., 2022).
Specifically, excessive ST has been linked
to behavioral and cognitive problems
(McArthur, Tough, Madigan, 2022), obe-
sity, anxiety, sleep disturbances (Muppalla,
Vuppalapati, Reddy Pulliahgaru, 2023),
memory impairments, learning difficulties,
and even neurodegeneration (Neophytou,
Manwell, Eikelboom, 2021).

However, a considerable number of
publications report no negative impact of
ST on various psychological phenomena in
children. For instance, a study by Bukha-
lenkova and Almazova (2023) found no
correlation between ST duration and differ-
ent aspects of children’s imagination. It is
worth noting that in this study, prolonged
ST was defined as more than 80 minutes
per day—less than 1.5 hours—which, as
previously discussed, does not qualify as
excessive ST in most countries.

It is suggested that the varying data on
the effects of screen time (ST) on children’s
psychological development may be linked
to differences in the types of digital games
children engage with (Plotnikova, Bukhalen-
kova, Chichinina, 2023) and the distinction
between active and passive ST (Sweetser
et al.,, 2012). Passive ST refers to screen
exposure in which the child does not interact
with the digital device, such as watching vid-
eos, whereas active ST involves interaction,
including playing games and using educa-
tional programs (Sweetser et al., 2012).

Studies indicate that a predominance
of passive ST negatively affects children’s
cognitive and social skills development (Hu
et al., 2020). In contrast, no such associa-
tion has been found with active ST (Hu et
al., 2020), even when it exceeds pediatric
recommendations. Moreover, the negative
effects of ST can be mitigated by sufficient
outdoor time, with a favorable screen time-
to-green time ratio (Oswald et al., 2020).

A recent review (Panjeti-Madan, Ranga-
nathan, 2023) concluded that ST may have

22

adverse effects on motor development,
physical activity, sleep, nutrition, socio-emo-
tional skills, and self-regulation. However,
based on their analysis, the authors suggest
that acceptable ST limits should be as fol-
lows: no screen exposure for children under
two years, less than 60 minutes per day for
children aged 3-5 years, and 60 minutes
per day for those aged 6-8 years.

Similar recommendations exist in various
countries. For preschoolers, the WHO Guide-
lines on Physical Activity, Sedentary Behav-
ior, and Sleep for Children under 5 Years of
Age (2019) advise limiting ST to 60 minutes
per day for children aged two and older. In
the Russian Federation, the Methodological
Recommendations on Daily Screen Time
Duration for Children (MR 2.4.0330-23)
were developed by Rospotrebnadzor and
approved by the Chief State Sanitary Doctor
of the Russian Federation, A.Yu. Popova, on
August 29, 2023, for school-age children. Ac-
cording to these guidelines, daily ST should
not exceed two hours for children from early
school age onward.

The Relationship between Screen
Time Duration and Children’s
Language Development

The study of the relationship between
screen time (ST) and language develop-
ment has been widely explored. A relatively
recent meta-analysis (Madigan et al., 2020)
identified 26,751 studies on this topic from
1960 to 2019 during the selection phase
alone. It is important to note that most of
these studies focus on language devel-
opment in children under 36 months. Ad-
ditionally, many studies assess language
development solely based on passive vo-
cabulary size.

For example, the study that found a neg-
ative effect of ST on language development
(Beatty, Egan, 2018) reported that prolonged
ST negatively impacts the vocabulary size
of 5-year-old children. A longitudinal cross-
sectional study of Latin American children
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(Duch et al., 2013) also indicated that ST
has adverse effects on both communicative
and linguistic skills. However, in this study,
the average ST for 2-year-old children was
2 hours per day, and the negative effect was
observed in those who spent more than 2
hours per day watching television.

Some review papers (e.g., Watt, 2010)
suggest a positive impact of digital devices
on language development, particularly in in-
creasing vocabulary size and promoting liter-
acy. However, it is essential to note that these
studies focus not on ST duration but rather on
the mere fact of gadget use by children.

Another research direction in studying
the effects of screen time (ST) on chil-
dren’s language development is consider-
ing additional family and social factors. A
longitudinal study (Blankson et al., 2015)
demonstrated that ST duration at ages
3—4 negatively affects vocabulary and self-
regulation skills at age 5. However, this
negative impact was mitigated when par-
ents engaged actively with their children,
providing support in language acquisition
and self-regulation

Recent analytical reviews (Bhutani et
al., 2023; Karani, Sher, & Mophosho, 2022)
suggest that ST can have positive, negative,
or neutral effects, depending on three key
factors: 1) ST duration; 2) content type (edu-
cational vs. passive consumption); 3) paren-
tal involvement during screen interaction.

Our analysis of existing literature,
including meta-analyses and critical re-
views, indicates that excessive ST (over
2,5 hours/day) negatively affects language
development—particularly in children un-
der 4-5 years old engaged in passive ST
(e.g., watching videos without interaction).
However, results are less conclusive under
other conditions.

Research Objectives and Hypothesis
The goal of our study was to investigate
the relationship between children’s ST and
their language development. The research

question was formulated as follows: How
does ST duration on weekdays and week-
ends correlate with the development of chil-
dren’s narrative skills and the size of their
active vocabulary?

In our empirical study, we tested the
hypothesis that a negative effect of ST on
language development would only be ob-
served when ST exceeds the WHO-recom-
mended limits.

Materials and methods

To verify the formulated hypothesis, we
conducted a comprehensive assessment of
children’s language development levels. Lan-
guage skills assessment included diagnostics
of active vocabulary and narrative skills.

Active vocabulary assessment

was performed using:

Verbal fluency test — children were
asked to name as many different words
as possible within one minute; Semantic
fluency test — children named as many
different actions as possible in one minute
(Methods of Neuropsychological Examina-
tion..., 2016). Responses were evaluated
based on productivity metrics.

Narrative skills assessment employed
the “Storytelling based on a Series of pic-
tures” method (Methods of Neuropsycho-
logical Examination..., 2016), using the
“Nest” sequence from the Multilingual As-
sessment Instrument for Narratives (MAIN)
(Gagarina et al., 2019).

Two experts evaluated the children’s
narratives based on two scales:

1) Macrostructure (10 points total) —
assessed for semantic completeness, ad-
equacy, coherence, and adherence to the
narrative structure (goal — attempt — out-
come). Scores ranged from 1 (no coherent
story) to 10 (a complete, well-structured
narrative with an introduction, all episodes,
and a conclusion).

2) Microstructure (10 points total) — as-
sessed for lexical (accurate word choice)
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and grammatical (correct use of grammar,
syntax, and agreement) accuracy (Osh-
chepkova, Shatskaya, 2023).

Screen Time Measurement

ST duration was assessed via a parent
questionnaire. Parents provided informa-
tion on:

— ST duration on weekdays and week-
ends,

— Child’s age and gender, and

— City of residence, which was encod-
ed in the study.

The study involved 870 preschoolers
(Mean age = 70.4 months, SD = 4,53;
51% boys) and their parents from: Moscow
(74%), Kazan (13,5%), Sochi (12,5%)

All assessments were conducted in-
dividually in quiet kindergarten rooms
during morning hours to ensure optimal
testing conditions. This methodological
approach allowed for standardized evalu-
ation while accounting for individual dif-
ferences in children’s language develop-
ment patterns.

Results

Children’s Screen Time Data.

Preliminary Data Analysis

In the initial stage of data analysis, we
calculated descriptive statistics for the key
study variables. The Shapiro-Wilk test in-

dicated that the data distribution was not
normal. However, given that the total sam-
ple included over 650 children, we supple-
mented this analysis with the Skewness
criterion, which also revealed a significant
deviation from normality. As a result, we
used non-parametric methods for further
analysis of ST differences.

First, we examined the duration of ST
on weekdays and weekends (Table 1). The
analysis revealed that:

— Mean daily ST on weekends
(M = 49,6 minutes; SD = 58,7) was almost
twice as high as

— Mean daily ST on weekdays
(M = 25,6 minutes; SD = 36,8).

A Wilcoxon signed-rank test confirmed
that these differences were statistically sig-
nificant (W = 1731; p < 0,001), with a bi-
serial rank correlation coefficient of 0,946,
indicating a strong effect size.

Additionally, Table 1 presents frequency
distribution data, and we conducted a per-
centile-based classification of the sample.
This allowed us to divide the children into
groups based on ST duration, which facili-
tated further analysis.

Since the Shapiro-Wilk test (p < 0,001)
and Skewness values (2,0 and 1,89) indi-
cated a non-normal frequency distribution,
we employed non-parametric statistical
methods for further analysis.

Table 1
Descriptive statistics of screen time (ST), normality test,
percentile groups (N = 652)
ST (weekdays) ST (weekends)
M (SD) 25,6 (36,8) 49,6 (58,7)
Min 0 0
Max 240 360
Skewness criteria 2.20 1.89
Shapiro-Wilk criteria W (p) 0,711 (<0,001) 0,784 (<0,001)
25% 0.00 0.00
50% 10,0 30,0
75% 30,0 60,0
24
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Using percentile-based classification,
we divided children into four groups based
on their screen time (ST) duration:

— Weekdays: 1) no screen time (as re-
ported by parents); 2) 10 minutes or less;
3) 11 to 30 minutes; 4) more than 30 min-
utes

— Weekends: 1) no screen time;
2) 30 minutes or less; 3) 31 to 60 minutes;
4) more than 60 minutes

A Kruskal-Wallis test comparing ST
across different regions showed that week-
day ST was significantly lower in Moscow
than in Kazan (W = 3,49, p = 0,036) and
Sochi (W = 4,06, p = 0,011). However,
there were no significant differences be-
tween Kazan and Sochi. Weekend ST did
not differ significantly across regions.

Additionally, gender differences in ST
were analyzed. Results showed that boys
spent significantly more time using gadgets
than girls, both on weekdays (W = -3,02;
p = 0,033) and weekends (W = -3,55;
p =0,012).

The Relationship Between Screen
Time (ST) and Language Skills
Inter-Rater Reliability. Expert evalua-
tions of narrative macrostructure (coher-
ence, completeness) and microstructure
(lexical-grammatical accuracy) showed
high consistency (Spearman’s r = 0,61,
p < ,001), ensuring measurement validity.
ST Duration and Language Develop-
ment. We compared the four ST exposure
groups (see previous classification) across

the parameters: verbal fluency, semantic
fluency, narrative macrostructure, narrative
microstructure (Table 2). The Kruskal-Wal-
lis statistics showed significant differences
between groups with different ST in week-
days only for narrative skills (macro— and
microstructural aspects).

The results of the statistical analysis
show the relationship between the duration
of screen time (ST) in children and their
language development.

Additional comparison of region groups
with Kruskal-Wallis criteria showed no
significant difference except for verbal
fluency (Moscow children outperformed
Sochi (W = -3,40, p = 0,043)) and lexical-
grammatical skills (Moscow children out-
performed Kazan (W = -6.92, p < 0,001)).

Supplementary pairwise comparisons
using the Dwass-Steel-Critchlow-Fligner
(DSCF) test revealed significant differ-
ences in narrative macrostructure between:

e Group 1 and Group 4 (W = -5,302,
p = 0,001) (i.e., children with no weekday
device use versus those using devices for
more than 30 minutes)

e Group 3 and Group 4 (W = —4,403,
p = 0,010) (i.e., children using devices for
less than 30 minutes versus more than 30
minutes on weekdays)

For narrative microstructure, sig-
nificant differences were found only be-
tween Group 1 and Group 4 (W = —4,298,
p =0,013).

No significant differences in any pa-
rameter (verbal and semantic fluency, nar-

Table 2

Differences in language skills between children groups with different ST
in weekdays (Kruskal-Wallis)

Xz df p g

Verbal fluency 3,819 3 0,282 0,006
Semantic fluency 0,179 3 0,981 0,000
Narrative macrostructure 15,716 3 0,001 0,025
Narrative microstructure 9,606 3 0,022 0,015

25




Ouwenkoea E.C., LLlatckasa A.H.,
Makapesckas 10.3., Teapposckas A.A. (2025)
Mcuxonornyeckas Hayka v obpasosaHve,
2025. 30(2), 19-31.

Oshchepkova E.S., Shatskaya A.N.,
Makarevskaya Yu.E., Tvardovskaya A.A. (2025)
Psychological Science and Education,

2025. 30(2), 19-31.

rative macro-/microstructure) were found
between Weekend ST groups.

Discussion

The results of the statistical analysis
show the relationship between the duration
of screen time (ST) in children and their
language development.

The non-normal distribution of the
data can be explained by the fact that
most parents restrict the use of gadgets
for preschool-aged children, particularly
during weekdays, with three-quarters of
children spending less than half an hour
on gadgets during these days. However,
in cases where children are not limited
in screen time, they can spend up to
4 hours on weekdays and up to 6 hours
on weekends.

Descriptive statistics reveal differ-
ences in gadget use across Moscow, Ka-
zan, and Sochi. A trend can be observed,
where the size of the city is inversely re-
lated to screen time duration. At the same
time, no significant differences were found
for screen time during weekends. This
aligns with a study by Nigg et al. (2022),
which showed that in recent years, the fre-
quency of gadget use has significantly in-
creased among children and adolescents
in rural areas. However, in some studies
(e.g., Dollman et al., 2012), longer screen
times were noted among adolescents in
large cities. In this case, the study refers
specifically to adolescents aged 9-16,
who choose the duration of their screen
time themselves. We hypothesize that this
is because the larger the city, the more
opportunities children have for extracur-
ricular activities and leisure during the
weekdays, which consequently reduces
their screen time. On weekends, howev-
er, parents are more lenient about gadget
use, leading to a significant increase in
screen time across all regions. This result
is consistent with other studies, such as
(Sigmundova and Sigmund, 2021), which
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found that screen time increases signifi-
cantly on weekends, not only for children
but also for their parents.

Regarding differences in language de-
velopment indicators across regions, we
found that only lexical-grammatical accuracy
significantly differed in Kazan. We attribute
this to Kazan being a bilingual region, where
bilingual children, as shown in several stud-
ies, may lag behind their monolingual peers
in terms of lexical and grammatical accuracy
(e.g., Boese et al., 2023; Kovyazina et al.,
2021; Nicoladis & Genesse, 1997).

The gender differences observed in
screen time usage also align with find-
ings from other studies. For instance, a
large-scale international project examin-
ing physical activity and screen time in
over 150,000 children across 25 countries
found that the percentage of boys spend-
ing more than 3 hours per day on gadgets
was significantly higher than that of girls
(Whiting et al., 2021). However, it is im-
portant to note that some studies, such as
one on Australian children aged 3-5 years
(Downing, Hinkley, Salmon, 2017), did not
find gender differences in screen time. In
our view, the data on gender differences
in screen time requires further verification
using other methods of data collection, not
only parental surveys.

As for the interaction between screen
time and children’s language develop-
ment, our findings indicate that significant
differences are found only at the level of
narratives. The vocabulary of children
with different screen time usage did not
differ. As discussed earlier, the relation-
ship between language development and
screen time varies across studies. The
lack of significant correlation between
weekend screen time and language de-
velopment in our study can mainly be
explained by the fact that screen time is
not a constant interaction with the device
but rather is limited to one or two days a
week.
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However, when considering weekdays,
no differences in vocabulary were ob-
served, likely because the average screen
time does not exceed the WHO’s recom-
mended limit of 2 hours per day. Therefore,
no drastic reduction in vocabulary was
observed. On the other hand, macrostuc-
ture of the narrative is the parameter that
develops most actively in older preschool
children (Kartushina et al., 2022), making
it more susceptible to the effects of exces-
sive screen time.

It is also important to note the varia-
tion in all language parameters in Group 2.
These are children whose parents reported
that the child uses a gadget on weekdays,
but for less than 10 minutes. It is likely that
this reflects a socially desirable response,
rather than objective data. Moreover, as
studies have shown (Fotekova, 2003), chil-
dren often use various strategies to bypass
parental restrictions on screen time.

It should be noted that this study only
addresses the correlation between param-
eters, not a causal relationship. A common
predictor for both the uneven development
of macrostructure in narratives and the
duration of screen time could be, for ex-
ample, the family’s socio-economic status,
the number of siblings, family interaction
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