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Abstract: Relevance. Video games have become a pervasive part of adolescent life, yet their
impact on the structural organisation of cognitive abilities, particularly cognitive
differentiation, remains largely unexplored. Previous research has focused on attention and
visuospatial skills, yielding contradictory results; the role of gaming frequency and genre
preferences in shaping the refinement of cognitive schemas has not been systematically
investigated. Objective. This pilot study examined differences in cognitive differentiation
among adolescents with varying levels of video game activity and genre preferences.
Methods. The sample comprised 44 adolescents (25 girls and 19 boys); M age = 15.11 + 0.82
years). Participants completed a digital activity questionnaire and the Rapid Object
Classification technique (Chuprikova & Ratanova, 1997), measuring sensory, perceptual,
identity, semantic, and personal differentiation under simple and complex conditions.
Results. High gaming frequency was associated with significantly lower accuracy in sensory
(more errors: p = .023, H = 7.505) and perceptual differentiation (p = .001, H = 14.363).
Low-frequency gamers showed a trend toward poorer semantic and personal categorisation.
Genre-specific effects emerged: simulation fans were slower on complex identity/difference
(p = .005) and semantic tasks (p = .016); action fans made more sensory errors (p = .049)
but were more accurate on identity tasks (p = .049); role-playing and real-time strategy
players excelled in personal differentiation (fewer errors, p = .032 and faster speed,
p =.037); quest/adventure fans were slower on simple differentiations (p = .006—.011).
Conclusions. Video game activity and genre preferences are linked to distinct patterns of
cognitive differentiation. The findings underscore the need for multidimensional
approaches and larger longitudinal studies to clarify causal mechanisms.
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1. Introduction

The impact of digitalization on human
development has become a central
concern in contemporary psychological
research. The rapid proliferation of
electronic devices has fundamentally
altered the environments in which mental
functions develop and are expressed,
transforming both everyday cognitive
demands and the requirements for social
progress (Bediou et al., 2018; Hilgard et

al., 2019). Despite extensive investigation,
the relationship between digital activity
and cognitive abilities remains contested,
with meta-analyses frequently yielding
contradictory findings (Bediou et al.,
2018; Hilgard et al., 2019). Researchers
have suggested that these inconsistencies
may stem from differing initial theoretical
positions (Hilgard et al., 2019; Smith &
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Basak, 2023; Soldatova & Teslavskaia,
2017).

The debate is particularly pronounced
in the domain of video games, where
polarized positions characterize the
literature. Some scholars emphasize the
detrimental effects of video games on
cognitive functioning, while others
highlight their potential for cognitive
enhancement (Fabio et al.,, 2021). This
polarization underscores the need for
expanded investigation into the cognitive
consequences of video game engagement,
especially during adolescence, a period of
heightened vulnerability and
developmental plasticity.

Adolescents represent a significant
portion of the gaming population.
According to 2022 data from the
Entertainment Software  Association
(ESA), approximately 65% of American
children and adolescents play video
games, with this proportion continuing to
grow (ESA, 2022). Given that video game
activity = constitutes a  substantial
component of the developmental
environment for intellectual abilities,
rigorous evaluation of its cognitive impact
is imperative.

Existing research on video games has
predominantly focused on attention,
visuospatial abilities, and executive
functions (Azizi et al., 2018; Vedechkina &
Borgonovi, 2021). However, no studies to
date have systematically examined the
relationship  between video game
engagement and cognitive differentiation,
the process by which cognitive structures
become increasingly refined and
organized. Cognitive differentiation serves
as a fundamental measure of intellectual
development, reflecting both the current
organization of cognitive structures and
their potential for further elaboration
(Chuprikova, 1997). Higher levels of
cognitive differentiation are associated
with superior cognitive development,
enhanced cognitive abilities, and greater
intellectual capacity, as indexed by the
speed of differentiation reactions, an
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indicator of the brain's discriminative
capacity (Ratanova, 2011).

We hypothesized that adolescents'
cognitive differentiation would vary as a
function of both video game frequency and
genre preferences. Specifically, we
anticipated that the degree of immersion
and the distinctive features of gameplay
and content would differentially influence
mental experience and the formation of
cognitive structures.

The present pilot study aimed to: (a)
identify = differences in  cognitive
differentiation among adolescents with
low, medium, and high levels of video
game activity; (b) examine cognitive
differentiation patterns among
adolescents who prefer specific game
genres (action games, simulations, real-
time strategies, quests and adventures,
role-playing games); and (c) determine
study limitations and refine the survey
protocol for future research.

2. Method

2.1. Participants

The study involved students from three
secondary schools in Kazan and students
from Moscow schools, assessed at the
Research Institute of Pediatrics and
Children's Health, National Medical
Research Center of Surgery named after
Academician B.V. Petrovsky. The final
sample comprised 44 participants (25 girls
and 19 boys), with a mean age of 15.11
years (SD = 0.82). Absence of psychiatric
pathology (including Internet addiction)
was confirmed by a psychiatrist and

validated using standardized
questionnaires (Beck Depression
Inventory, adolescent version; Beck
Anxiety  Inventory;  Kimberly-Young
Questionnaire).  The  presence  of

psychopathology constituted an exclusion
criterion.

2.1. Procedure and Instruments

Data collection occurred between May
and July 2022. Each participant
independently completed a digital activity
assessment questionnaire hosted on the
Google Forms platform
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(https://docs.google.com/forms) using a
provided tablet or personal smartphone.
The questionnaire included items
assessing video game experience and
preferences.

Prior to questionnaire administration,
participants engaged in a  brief
(approximately 5 minutes) individual
interview with a psychologist regarding
the structure and duration of digital device
use. During questionnaire completion,
participants could consult the psychologist
with questions. Following questionnaire
completion, the psychologist compared
information  obtained during the
preliminary interview with questionnaire
responses, posing clarifying questions
when discrepancies were identified. There
was no time limit for questionnaire
completion.

Of the 18 questionnaire items, three
assessed video game frequency across
three time periods: weekdays, weekends,
and holidays. Participants selected one of
the following response options: "never,"
"up to 1 hour," "1-3 hours," "3-5 hours," or
"more than 5 hours." Response category
definitions were based on previous
research (Soldatova & Vishneva, 2019).
Based on responses, participants were
categorized into three groups: "low"
(gaming experience predominantly less
than 1 hour per day), "medium" (gaming
experience predominantly 1-3 hours per
day), and "high" (gaming experience
predominantly more than 3 hours per
day).

The questionnaire included an open-
ended question: "Indicate the names of the
computer games you prefer to play (up to
5 games)." Participants who did not have
favorite games could indicate "I don't
play." Based on responses, preferred game
genres were assessed by categorizing
specified games according to developer-
designated genres on the Steam online
platform
(https://store.steampowered.com) or
official developer websites. A single game
could be assigned multiple genre values if
specified by the platform. While 11 game
genres were identified, only five were
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selected by sufficient participants for
comparative analysis:

Action Games: Gameplay focused on
fast and intense player activity,
emphasizing physical interaction with the
environment, real-time reactions, and goal
achievement often involving combat.
Examples from participant responses:
CS:Go, PUBG, GTA.

Simulation Games: Games simulating
aspects of real life or specific processes,
providing realistic experiences through
control and simulation of scenarios,
situations, and systems. Examples: Sims 4,
Fortnite, FIFA, Trains Sim World.

Real-Time Strategy (RTS): Games
involving real-time management and
development of virtual armies, bases, and
resources, with continuous action without
pauses or turns. Examples: Dota2,
Starcraft 2, League of Legends.

Quests and Adventures: Story-driven
games where players follow plots and solve
puzzles to progress, focusing on world
exploration, character interaction, and
puzzle-solving. Examples: Legend of
Zelda, Detroit: Become Human, Life is

Strange.
Role-Playing Games (RPGs): Games
where  players control characters,

developing skills, progressing through
narratives, and making decisions affecting
gameplay, with emphasis on role
dependency and character development.
Examples: The Witcher, Dark Souls,
World of Warcraft, Cyberpunk.

Following questionnaire completion,
cognitive differentiation was assessed
using a computerized version of the Rapid
Object Classification technique
(Chuprikova &  Ratanova, 1997)
administered via laptop. Participants were
required to differentiate objects appearing
on screen as quickly and accurately as
possible by pressing either the "I" or "p"
key. In each series, 32 stimuli were
presented, with stimuli changing following
participant responses. Execution time and
error count were automatically recorded.

Five types of classification tasks of
varying complexity were administered,
with two samples per type (simple and
complex differentiations):
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Sensory Differentiation: (a) Lines:
horizontal-vertical (simple) and vertical-
oblique (complex); (b) Colors: red-green
squares (simple) and red-orange
(complex).

Perceptual Differentiation: Right
triangle with sides vs. rectangle (simple);
square vs. rectangle (complex).

Identity/Difference Establishment: (a)
Two geometric figures, identical size and
color (simple), figures of different colors
and sizes (complex); (b) Written letters,
identical or different (simple), capital and
lowercase letter pairs semantically
identical or different (e.g., Aa; BA, BB; ba,
aB; AB; complex).

Semantic-Subject Differentiation:
Words semantically distant (plants vs.
non-plants; simple) and  words
semantically close (tableware vs.
situationally related words; complex).

Semantic-Personal  Differentiation:
Classification of appearance descriptors
vs. character traits/internal psychological
characteristics (simple); words denoting
moral vs. mental properties (complex).

All tasks were performed 3-4 times.
Because participants in later trials
frequently performed the task superficially
(2-5 seconds with errors exceeding 10),
results from the first trial were analyzed.
Error count indicated the formation of
cognitive  structures responsible for
differentiation (errors exceeding four),
while speed indexed the level of brain
discriminative ability.

2.3. Statistical Procedures
Statistical analysis included descriptive
statistics (means, standard deviations);

ANOVA with Bonferroni correction for
multiple comparisons for groups with
dependent quantitative variables (Levine's
test > .05), otherwise Mann-Whitney U
test (2-group comparisons) or Kruskal-
Wallis test (3-group comparisons). Chi-
square tests compared groups with
dependent qualitative variables. Data
processing employed IBM SPSS Statistics
version 26.

3. Results

The sample demonstrated generally
low  discriminative  ability,  with
adolescents making numerous errors,
particularly on complex differentiations
(with the exception of sensory tasks). Only
13.6% of participants successfully
completed the complex personal
differentiation task (mean errors = 8.46 +
4.2), and 40.9% completed the complex
identity/difference differentiation task
(mean errors = 3.6 + 3.1). These results,
combined with low average academic
performance (algebra: M = 3.6;
geometry: M = 3.7; Russian language: M =
3.8; literature: M = 3.9), suggest a low
overall level of intellectual abilities in the
sample (Ratanova, 2011). The proportion
of students achieving the highest grade
was low across core subjects (algebra: 4%;
Russian language: 12%). No statistically
significant  differences in academic

performance emerged between
adolescents with varying video game
experience.

Tables 1-6 present the descriptive
statistics and group comparisons. Table 1
shows performance across activity levels;
Tables 2—6 present genre-specific effects.

Table 1. Cognitive Differentiation Performance by Video Game Activity Level (M and SD)

Metric Low Activity (N= Medium Activity High Activity
19) (N=15) (N=9)
Sensory Simple (t1) 18.0 (2.5) 19.0 (3.6) 18.4 (4.6)
Sensory Simple (n1) 0.5 (1.1) 0.4 (1.3) 2.7(5.0)
Sensory Complex (t1) 18.0 (2.3) 17.7 (5.5) 15.9 (2.9)
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Metric Low Activity (N= Medium Activity High Activity
19) (N=15) (N=9)
Sensory Complex (n1) 0.4 (0.6) 0.2 (0.3) 0.8 (1.6)
Perceptual Simple (t1) 16.6 (2.7) 17.4 (4.0) 13.5 (1.8)
Perceptual Simple (n1) 0.6 (1.9) 1.9 (6.2) 1.8 (1.7)
Perceptual Complex (t1) 21.6 (5.2) 21.5 (5.3) 18.9 (4.7)
Perceptual Complex (n1) 2.2 (2.8) 3.3 (7.6) 2.7(3.2)
Identity Simple (t1) 21.0 (6.0) 23.1(5.5) 19.6 (7.7)
Identity Simple (n1) 2.5(3.0) 1.4 (1.0) 2.0 (1.5)
Identity Complex (t1) 24.1(7.8) 21.0 (5.6) 26.4 (11.7)
Identity Complex (n1) 4.1(3.2) 2.8(2.8) 3.8(3.6)
Semantic Simple (t1) 20.8 (6.2) 33.0 (7.7) 29.4 (2.9)
Semantic Simple (n1) 3.9 (4.7) 3.4 (2.7) 2.9 (3.3)
Semantic Complex (t1) 26.1(4.8) 27.1(6.9) 28.5(7.5)
Semantic Complex (n1) 2.1(3.7) 2.1(2.5) 1.9 (3.1)
Personal Simple (t1) 37.8 (10.1) 39.8 (12.4) 33.3 (11.2)
Personal Simple (n1) 5.2 (4.7) 2.5 (2.7) 1.7 (1.7)
Personal Complex (t1) 37.0 (=) 49.0 (14.0) 39.0 (12.7)
Personal Complex (n1) 9.6 (4.4) 7.0 (3.8) 8.2 (4.0)

Note. t1 = mean completion time (seconds); n1 = mean error count.

Adolescents with high video game
experience performed sensory
differentiations worse, committing more
errors (p = .023; H = 7.505) with no speed
advantage over less active players. They
also made more errors in perceptual
classification (p = .001; H = 14.363) but
demonstrated better execution time (p =
.023; F = 4.173).

Adolescents with low video game
experience did not exhibit statistically
significant negative differences compared
to other groups; however, a trend toward
greater difficulty in personal
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differentiation emerged, with reduced
accuracy in categorising simple personal
stimulus objects and in complex
differentiations (differences not
statistically significant).

Males were significantly more likely to
report high video game experience (x2 =
8.486, df = 2; p= .014), consistent with
previous research (Rathakrishnan et al.,
2023). Intergender comparisons revealed
that males tended to demonstrate better
speed on average (p = .084; F= 1.135),
though these advantages primarily
pertained to simpler information analysis.



Sergeeva, N. E. Cognitive Differentiation in Adolescents with Different Levels of Video Game Activity:
A Comparative Analysis.

Conversely, females performed complex stimulus objects more accurately (p =
semantic and personal differentiations .001; U = 116).
faster and identified simple perceptual

Table 2. Cognitive Differentiation by Action Game Preference

Metric Not Prefer Prefer F P
Sensory Simple (1) 18.1 18.7 1.75 .532
Sensory Simple (n1) 0.1 1.5 9.63 .049
Sensory Complex (t1) 17.6 17.4 0.27 .909
Sensory Complex (n1) 0.3 0.5 0.35 .587
Perceptual Simple (t1) 15.9 16.5 2.41 .570
Perceptual Simple (n1) 0.4 1.9 3.69 .209
Perceptual Complex (t1) 21.1 20.8 0.60 .870

Perceptual Complex

(n1) 2.1 3.0 1.47 475
Identity Simple (t1) 20.7 22.0 0.88 .353
Identity Simple (n1) 2.8 1.5 6.81 .049
Identity Complex (t1) 26.7 21.4 0.28 .196
Identity Complex (n1) 3.6 3.6 0.01 .993
Semantic Simple (t1) 28.5 32.9 0.44 T.054
Semantic Simple (n1) 3.4 3.6 0.09 .910
Semantic Complex (t1) 25.2 28.1 0.36 177
Semantic Complex (n1) 1.8 2.2 0.04 712
Personal Simple (t1) 33.3 39.8 1.18 t.097
Personal Simple (n1) 4.4 3.0 0.78 .208
Personal Complex (t1) 37.0 45.0 - .604
Personal Complex (n1) 8.7 8.3 0.48 .803

Note. t indicates trend-level significance (p < .10).
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Table 3. Cognitive Differentiation by Simulation Game Preference

Metric Not Prefer Prefer F P
Sensory Simple (t1) 18.2 19.0 0.03 .516
Sensory Simple (n1) 0.8 1.3 2.29 .552
Sensory Complex (t1) 16.0 19.8 0.80 .012
Sensory Complex (n1) 0.4 0.6 1.31 .433
Perceptual Simple (t1) 16.0 16.8 0.01 .456
Perceptual Simple (n1) 1.5 0.7 0.98 .524
Perceptual Complex (t1) 21.7 19.5 4.67 .233
Perceptual Complex (n1) 3.0 1.9 1.21 .514
Identity Simple (t1) 21.6 21.2 0.74 .845
Identity Simple (n1) 1.9 2.2 1.05 711
Identity Complex (t1) 21.7 35.7 1.26 .005
Identity Complex (n1) 3.3 4.1 2.67 .463
Semantic Simple (t1) 30.5 32.1 0.65 .550
Semantic Simple (n1) 3.5 3.6 0.00 .917
Semantic Complex (t1) 25.3 30.5 6.52 .016
Semantic Complex (n1) 2.4 1.3 1.77 .315
Personal Simple (t1) 34.2 43.5 0.76 .036
Personal Simple (n1) 4.4 1.6 8.24 .037
Personal Complex (t1) 35.3 52.0 3.31 .081
Personal Complex (n1) 7.9 9.7 3.82 .234

Table 4. Cognitive Differentiation by Real-Time Strategy Preference

Metric Not Prefer Prefer F P

Sensory Simple (t1) 18.3 19.3 0.01 458
Sensory Simple (n1) 1.1 0.1 2.24 .400
Sensory Complex (t1) 17.4 17.7 0.06 .860
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Metric Not Prefer Prefer F P
Sensory Complex (n1) 0.5 0.1 1.80 .247
Perceptual Simple (t1) 16.2 16.6 1.01 766
Perceptual Simple (n1) 1.4 0.6 1.08 .607
Perceptual Complex (t1) 20.6 22.4 1.86 .403
Perceptual Complex (n1) 3.0 1.0 2.75 .327
Identity Simple (t1) 21.2 23.1 1.06 .463
Identity Simple (n1) 2.2 0.8 3.70 111
Identity Complex (t1) 24.9 21.0 0.77 .426
Identity Complex (n1) 3.9 1.9 6.03 .107
Semantic Simple (t1) 31.0 30.8 0.02 .946
Semantic Simple (n1) 3.9 1.4 5.08 .107
Semantic Complex (t1) 27.3 24.8 1.20 .361
Semantic Complex (n1) 2.1 1.6 2.96 .666
Personal Simple (t1) 39.7 30.7 0.06 t.085
Personal Simple (n1) 3.9 2.0 3.92 .236
Personal Complex (t1) 46.4 30.0 - .253
Personal Complex (n1) 9.1 5.2 5.55 .032

Table 5. Cognitive Differentiation by Quest/Adventure Preference

Metric Not Prefer Prefer F P
Sensory Simple (t1) 17.5 20.4 0.07 .006
Sensory Simple (n1) 1.1 0.5 1.99 .440
Sensory Complex (t1) 16.2 20.1 1.45 .001
Sensory Complex (n1) 0.6 0.1 3.78 t.099
Perceptual Simple (t1) 15.3 18.0 0.57 .011
Perceptual Simple (n1) 1.8 0.3 3.32 t.250
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Metric Not Prefer Prefer F P
Perceptual Complex (t1) 20.3 21.9 0.25 t.400
Perceptual Complex (n1) 3.6 0.7 5.70 t.065
Identity Simple (t1) 20.7 23.3 0.53 .196
Identity Simple (n1) 2.2 1.6 0.04 .423
Identity Complex (t1) 24.1 24.0 0.32 .985
Identity Complex (n1) 3.6 3.5 0.06 .863
Semantic Simple (t1) 29.7 32.8 3.60 .198
Semantic Simple (n1) 3.9 2.7 1.99 .333
Semantic Complex (t1) 25.7 28.9 1.24 132
Semantic Complex (n1) 2.3 1.6 2.01 .497
Personal Simple (t1) 37.1 38.7 0.21 723
Personal Simple (n1) 4.2 2.3 5.52 147
Personal Complex (t1) 40.0 51.0 7.27 .346
Personal Complex (n1) 9.4 6.8 2.93 t.069

Table 6. Cognitive Differentiation by Role-Playing Game Preference

Metric Not Prefer Prefer F P
Sensory Simple (t1) 17.9 19.5 0.01 .130
Sensory Simple (n1) 1.1 0.5 2.50 .420
Sensory Complex (t1) 16.9 18.5 0.03 .190
Sensory Complex (n1) 0.6 0.1 3.86 112
Perceptual Simple (t1) 15.6 17.3 1.24 .103
Perceptual Simple (n1) 1.8 0.4 3.46 .286
Perceptual Complex (t1) 20.6 21.4 0.70 .660
Perceptual Complex (n1) 3.7 0.9 6.55 t.074
Identity Simple (t1) 20.7 22.9 1.16 .276
Identity Simple (n1) 2.2 1.6 0.01 431
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Metric Not Prefer Prefer F P
Identity Complex (t1) 24.1 24.0 1.48 .983
Identity Complex (n1) 3.7 3.5 0.46 .858
Semantic Simple (t1) 31.0 31.0 0.07 1.000
Semantic Simple (n1) 4.1 2.4 1.80 154
Semantic Complex (1) 26.6 27.5 0.14 .686
Semantic Complex (n1) 2.3 1.6 2.78 .502
Personal Simple (t1) 41.4 32.3 0.41 .037
Personal Simple (n1) 4.3 2.3 7.24 117
Personal Complex (t1) 48.8 33.5 0.89 .160
Personal Complex (n1) 9.4 6.8 2.93 1.069

4. Discussion

This study provides preliminary bidirectional links between attention

evidence that both the frequency of video
game engagement and the preferred genre
are associated with distinct patterns of
cognitive differentiation in adolescents.
These findings extend the existing
literature by moving beyond broad
cognitive domains, such as attention or
visuospatial skills, to examine the
structural organisation of cognitive
schemas.

Contrary to expectations based on
research demonstrating superior
visuospatial perception and hand-eye
coordination in active gamers (Bediou et
al., 2018; Yao et al., 2020; Valls-Serrano et
al., 2022), adolescents with high video
game experience did not exhibit enhanced
discriminative abilities in processing
visual-figurative information (sensory,
perceptual, or identity/equality
differentiation). Instead, they showed
lower accuracy coupled with higher speed,
which may indicate greater impulsivity
rather than superior discrimination. This
interpretation aligns with studies showing
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deficits, impulsivity, and time spent
playing video games (Gentile et al., 2012).
It appears that habitual gaming may
promote a speed-accuracy trade-off,
where rapid responding is prioritised over
precision, especially in simple perceptual
tasks.

The genre-specific findings offer more
nuanced insights. The advantage of
role-playing game and real-time strategy
players in personal differentiation is
particularly noteworthy. These genres
require players to track and manage
complex character traits, make moral
decisions, and plan long-term strategies,
which may provide extensive practice in
differentiating nuanced personal and
psychological attributes. This supports the
hypothesis that game content directly
shapes corresponding cognitive structures
(Rathakrishnan et al., 2023). The fact that
RPG fans also showed trends toward
better complex perceptual differentiation
suggests that the cognitive benefits of such
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games may generalise beyond the specific
content area.

The slower performance of simulation
game fans across multiple task types was
unexpected. Simulation games ostensibly
model real-world systems and should
therefore foster rich mental models.
However, the specific simulations
preferred by our sample, such as The Sims
4 and Fortnite, are relatively lightweight
in terms of conceptual complexity. This
may reflect a selection effect: adolescents

with lower baseline cognitive
differentiation may gravitate toward
simpler, more repetitive  gaming

experiences, which then do little to
enhance their discriminative abilities.
Alternatively, the repetitive nature of such
games might lead to cognitive
“tunnelling,” where players become less
flexible in their categorisation strategies.

Quest and adventure game enthusiasts
were slower on simple sensory and
perceptual differentiations. These games
emphasise narrative immersion and
puzzle-solving, which may shift cognitive
resources away from fast perceptual
processing toward verbal and logical
reasoning. However, we did not find
corresponding advantages in semantic
differentiation, which challenges the
assumption that such games enhance
semantic processing. It is possible that the
puzzle-solving in these games relies more
on episodic memory and heuristic search
than on the systematic differentiation of
semantic categories.

The observed gender differences, with
males reporting higher gaming frequency
and showing faster but less accurate
performance, are consistent with broader
literature (Rathakrishnan et al., 2023).
However, the finding that females
outperformed males on complex semantic
and personal differentiations suggests that
gender differences in gaming do not
simply  mirror  general  cognitive
differences. Rather, differential gaming
experiences and preferences may interact
with gender to shape specific cognitive
profiles.

From a developmental perspective,
these findings have important
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implications. Adolescence is a period of
active cognitive restructuring, and the
activities that occupy adolescents’ time
can significantly influence the trajectory of
this development. Our results suggest that
heavy gaming, particularly of certain
genres, might contribute to a less
differentiated cognitive style, which could
affect academic performance and
problem-solving flexibility. However, the
cross-sectional design precludes causal
inferences. It is equally plausible that
adolescents with pre-existing differences
in cognitive differentiation select into
specific gaming habits.

Theoretical mechanisms underlying
these effects may involve neuroplasticity.
Repeated exposure to specific task
demands in games could strengthen
neural pathways associated with those
demands while underutilising others. For
example, the rapid, reactive nature of
action games might reinforce fast,
automatic processing at the expense of
deliberate, analytical differentiation.
Conversely, the strategic and
character-focused elements of RPGs might
promote the formation of finely grained
cognitive schemas for personal and social
information.

This pilot study has several limitations
that must be acknowledged. The small
sample size (N= 44) limits statistical
power and generalisability. The reliance
on self-reported gaming frequency and
genre preferences introduces potential
biases, including socially desirable
responding and inaccurate recall. We did
not assess baseline intellectual ability or
temperament, which may confound the
observed relationships. The
cross-sectional design does not allow for
causal interpretations. Future research
should address these limitations as well as
explore the role of game complexity,
narrative depth, and social interaction
within games as moderators of cognitive
outcomes.

Despite these limitations, our findings
have practical relevance. Educators and
parents should be aware that not all video
games are cognitively neutral. While some
genres, such as RPGs and RTS, may offer
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opportunities for developing nuanced
differentiation of personal and strategic
concepts, others, particularly action and
simple simulation games, may not provide
the same benefits and could even promote
impulsive cognitive styles. This suggests
that a “one-size-fits-all” approach to
gaming recommendations is inadequate.
Instead, the specific content and demands
of the game should be considered when
evaluating its potential developmental
impact.

5. Conclusions

This study demonstrates that video
game activity and genre preferences are
associated with distinct patterns of
cognitive differentiation in adolescents.
High-frequency gaming was linked to
reduced accuracy in sensory and
perceptual differentiation, while
low-frequency gamers showed a trend
toward poorer semantic and personal
categorisation. Genre-specific effects were
pronounced: role-playing and real-time
strategy games were associated with
superior personal differentiation, whereas
action and simulation games showed less
favourable patterns. These findings
underscore the need for a
multidimensional approach that considers
not only the quantity of gaming but also
the quality and content of the gaming

experience.
Future  research  with  larger,
longitudinal samples and objective

measures is needed to establish causality
and to elucidate the mechanisms by which
specific game features influence cognitive
structures. Such work will be essential for
developing evidence-based guidelines for
healthy gaming during adolescence.
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Highlights:
» High video game frequency was
associated with lower accuracy in sensory
and perceptual differentiation, suggesting
a speed-accuracy trade-off.
» Low-frequency gamers showed a trend
toward poorer semantic and personal
categorisation.
* Role-playing and real-time strategy
players demonstrated superior personal
differentiation, likely due to the emphasis
on character traits and strategic
decision-making.
* Simulation and action game fans
exhibited slower performance and more
errors on several cognitive differentiation
tasks, indicating genre-specific cognitive
profiles.
» The findings highlight the need to
consider both the quantity and the content
of gaming when evaluating its
developmental impact.
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KorautuBHasa nuddepeHInpoBaHHOCTD Y IOAPOCTKOB € PAa3HBIM YPOBHEM
AKTUBHOCTHU B BUJIEOUTPAaX: CPABHUTEJIbHBIN aHAIN3

H. E. Cepeeesa

Hayuno-xaunuueckuil uenmp N2 ®I'6HY PHI[X um. akademuxa b.B. [Temposckozo
(LIKb PAH); Mockea, Poccus

Pesrome. AxmyanvHocms. Buaeourpsl IIPOYHO BOILUIM B IIOBCEJHEBHYIO >KU3Hb
IIOZJPOCTKOB, OJHAKO WX BJIMAHUE HA CTPYKTYPHYIO OPraHU3aIUI0 I1O3HABaTeJbHBIX
IIpOIlecCOB, B YACTHOCTU HA KOTHUTUBHYIO JU(EpeHINPOBAHHOCTb, OCTAETCA
IIPAKTUUEeCKU He u3ydeHHbIM. llpenmecTBylomue uccaeloBaHUSA IIPEeNMYIIEeCTBEHHO
KacaJiiCh BHUMAHHUA U  3PUTEJIbHO-IPOCTPAHCTBEHHBIX HABBIKOB UM /JIaBaJIk
IIPOTHUBOpPEUNBbIe Pe3ysIbTaThl. [Ipy 5TOM POJIb 4aCTOTHI UTP U KAHPOBBIX IIPEJNIOYTEHUN B
(opMHUpOBaHUY TOHKOCTH MEHTAJIbHBIX CXEM CHCTeMaTHYeCKU He aHAJIU3UPOBasachk. I[eaw.
[IusoTHOEe wucCcilefoBaHUWE HAIIPABJIEHO HA BBIABJIEHHE pa3/IMdUil B KOTHUTHUBHOU
muddepeHIMalNY Y TOAPOCTKOB ¢ Pa3HBIM YPOBHEM UTPOBOU aKTUBHOCTU U Pa3HBIMU
’KaHPOBBIMU IIPEANIOUTEHUAMU. Memodsl. B BBIOOPKY BOIILIIU 44 TIOIPOCTKA (25 JIEBYIIIEK U
19 OHOIIEHN); CpeIHUHN Bo3pacT = 15,11 + 0,82 roza). YYacTHUKH 3aIOJHUJIN OIMPOCHUK
111POBOUN AKTUBHOCTU U BBIIOJHWIN KOMIIBIOTEPU3UPOBAHHYI0 MEeTOAUKY « CKOpOCTHAs
wiaccudukranus cTuMya-o0bekToB» (Uynmpukosa u PaTaHoBa, 1997), KOTOpasi OIeHHUBAET
CEHCOPHYIO, IEepIENTUBHYIO, HAeHTU(PUKAINOHHYIO, CEMAaHTUUYECKYyIl0 U JIMYHOCTHYIO
nuddepeHnpoBaHHOCTh. Pe3yavbmamst. Bpicokas dwacrora wurp ObUIa CBA3aHA C
JTOCTOBEPHO O0JIee HU3KOH TOYHOCTBIO CEHCOPHBIX (OosIbIIe OMmubok: p = .023, H = 7.505)
U TepuenTUuBHbIX AuddepeHnupoBok (p = .001, H = 14.363). ¥ NOAPOCTKOB ¢ HUBKOU
YacTOTOU Urp OTMeYeHa TeHJEeHIUSA K MeHee TOYHOU CeMaHTUUEeCKOU U JIMYHOCTHOU
kateropuzanuu. OOHapy:KeHbI  KaHPOBO-crenuduyeckne 3PGEKTh:  JTOOUTETU
CUMYJIATOPOB MeJIJIEHHEE CIIPABJISINCH CO CJIOKHBIMU 33/1a4aMU Ha TOXK/IECTBO/ pa3yIinyue

CTUMYJI-OOBEKTOB (p = .005) W ceMaHTUUYecKUMU auddepeHIUpoBKaMu (p = .016);
MOKJIOHHUKH DKIIEHOB JIOMyCKaJIu OOJIbIlIe OIIMOOK B CEHCOPHBIX ANMGepEeHITNPOBOK
cTuMy-00beKTOB (P = .049), HO OBUIM TOYHee B 33/1auax Ha AuddepeHITUANIIO

TOXKeCTBa/pazianuusi (p = .049); UTPOKU B POJIEBBIE UTPHl U CTPATETUH B PEATHHOM
BpeMeHU IOKa3ajy Jydlllie pe3yJbTaThl B JUYHOCTHOU nuddepeHnnanuu (MeHblile
omubOK, p = .032, U BBIIIE CKOPOCTh, p = .037); GaHATHl KBECTOB U IMPUKIIIOUEHUN
BBITIOJIHSTU TIPOCThIe TN DEPEHIIMPOBKU CTUMYJI-00BEKTOB MejieHHee (p = .006—.011).
3aknouenue. UrpoBasg aKTUBHOCTb U JKAHPOBBIE MPEAIOUYTEHUSA CONPSIKEHBI C
Pa3IMYHBIMU PO MIAMU KOTHUTUBHOU quddepeHIIUpoBaHHOCTU. [lolyueHHbIE TaHHbIE
MOAYEPKUBAIOT HEOOXOIMMMOCTh MHOTOMEPHOTO IIOAXOJAa W IPOBEAEHHSA MAaCIITaOHBIX
JIOHTUTIOAHBIX HCCIENOBAHUU JJIs1 BBIACHEHUS MPUYUHHO-CIECTBEHHBIX CBA3EU MEXKIY
111POBOM AKTUBHOCTHIO ITOPOCTKA U CBOE0Opa3mueM KOTHUTUBHOTO Pa3BUTHUS.
KaroueBbie cj10Ba: BU/IEOUTPHI, KOTHUTUBHAA AuddepeHIinanys, oApOCTKH,
KOTHUTHUBHOE PA3BUTHE, UTPOBBIE KAHPHI.
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