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Abstract

This exploratory study aims to investigate the relationship between resting-state frontal alpha asymmetry (FAA) and
executive functions in adolescent video game players, while also examining potential associations between post-game
FAA, in-game performance, and self-reported flow state.

A total of 17 Dota 2™ players and 21 CS:GO™ players underwent EEG recordings before and immediately after a
training match. FAA was calculated as the difference between the alpha power at frontal electrodes (F3 and F4).
Executive functions were assessed via the Behavior Rating Inventory of Executive Function-2. Post-game data
included the team game outcome (win or loss) and measures of flow state.

The results revealed a significant positive association between relative left-sided frontal activity and behavioral regu-
lation, and a tentative positive association between relative right-sided frontal activity and emotional regulation.
Given the role of left-sided activity in emotional regulation, it may be assumed that regulatory control is selectively
involved in suppressing impulsivity. The relationship between FAA and executive functions was inconsistent across
recording conditions, highlighting a need for further methodological consideration of this issue.

FAA was not associated with team performance or flow state. However, a positive trend emerged between FAA and
autotelic experience. These findings challenge the existing literature linking success in sports, approach motivation,
and positive emotions to left-frontal activity, highlighting the need for further investigation.

Keywords: frontal alpha asymmetry, electroencephalography, executive functions, adolescents, video games, Dota 2,
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Peszrome

UccrnenoBanue paccMarprBaeT B3aMMOCBSI3b MeXIy (poHTalIbHOU anbda-acummerpueii (DAA) B coctossHUU
MOKOS U UCTIOJTHUTEIbHBIMU (DYHKIIUSIMU Y TOJPOCTKOB, UTPAIOLINX B KOMITbIOTEPHBIE UTPBI. TakXke OLleHUBAeTCS
B3anMocBsi3b DAA 1oCIIe UTPHI ¢ UTPOBOI TPOU3BOAUTEILHOCTBIO U COCTOSTHUEM TTOTOKA.

B uccnenoBanuy npuHsin yuyactue 17 urpokos B Dota 2™ u 21 urpok B CS:GO™. DiekrposHiiedanorpaMma peru-
CTpUpOBAJach 0 U TOCjie TpeHUpoBouHOTO MaTtya. MAA paccunThiBasiach KakK pa3HUIIA MEXTy ajib(a-MOITHO-
cThio B JIOOHBIX anekTponax (F3 u F4). McnonHutenbHble (GYHKUIMUU OLEHUBAIUCH C MOMOIIBIO OMPOCHUKA
Behavior Rating Inventory of Executive Function-2. ITocie urpsl (pukcupoBayicss KOMaHIHBINA Pe3yIbTaT MaTda
(mobena nau MopakeHue) U COCTOSTHUE TTOTOKA.

Pe3ynbTaThl BBISIBUWIM 3HAUMMYIO MOJIOKUTEIBHYIO B3aUMOCBSI3b MEXY OTHOCUTEJIbHON JIEBOCTOPOHHEN (PPOH-
TaJbHOU aKTUBHOCTbBIO U PETYJISILUEN MTOBEAECHUS, a TAKXKE TEHIECHIUIO K YCUJICHUIO SMOLMOHAIBHON PEryIsinu
C POCTOM OTHOCUTEJbHOU MPaBOCTOPOHHEN aKTUBHOCTU (PPOHTATIBLHOI 00JaCTU. YUUTHIBAsI POJIb JIEBOI JIOOHOM
30HBI B PETYJSILIUA SMOLIUIA, MOXHO MPEANOI0XUTh, YTO PETYASATOPHBbI KOHTPOJIb U30MPATEIbHO yYaCTBYET B
MOoAAaBIeHUN UMITYJIbCUBHOCTHU. CBsi3b Mexxy DAA 1 MCTIOTHUTEIbHBIMU (PYHKIIMSIMUA OKa3ajlach HEOJIMHAKOBOM
B pa3HbIX ycJIOBUSIX 3anvcu DD, uTo yKa3biBaeT Ha HEOOXOAUMOCTb JATbHENIIIET0 METOAOJOTUYECKOrO U3YYECHUS
3TOrO BOIpPOCa.

3Haunmbie B3auMOCBsI3u PAA ¢ KOMaHIHOU UTPOBON 3((MEKTUBHOCTHIO U COCTOSTHUEM TIOTOKA HE BBISIBICHBI.
OnHako HaOmomaercst TeHeHus K pocty @AA ¢ pocToM 3HAUYEHMIT ayTOTEIMYECKOTO OMbITAa. DTU TaHHbIE TIPOTH-
BOpeYaT OOJBIIMHCTBY UCCIAEIOBAHUM, CBSA3BIBAIOIIMX YCIIEX B CHOPTE, MOJOXUTEIbHbIE SMOLUMU U MOTUBALIUIO
NpUOTMKEHUS ¢ AKTUBHOCTBIO JIEBOTO MOYIIAPUS, YTO MOAYEPKMUBAET HEOOXOAUMOCTb AATbHEMIIIUX UCCENOBAHUA.

Karouesvte caoea: hpoHTanbHas anbda-acUMMETpUsi, 3JIeKTpoaHIedanorpadus, UCIOJHUTEIbHbIE (DYHKLWU,

MOAPOCTKU, KOMITbIoTepHbIe Urpnl, Dota 2, CS:GO, cocTtosiHue moToka

®unancupoBanne. Pabota HamucaHa mpu moanepkke MuHMCTepcTBa HayKu W Bhbiciiero obpasoBanust Poccuiickoit Deneparuu

(Cornamenue Ne 075-10-2021-093; IIpoekt COG-RND-2104).

BaarogapHocTH. ABTOPHI BBIPaXKaloT UCKPEHHIO0 O1arogapHocTh Anekcanapy KupcanoBy, Imutpuio OnuiieHko, Jenucy TkaueHko,
Anacracun CykmaHoBoii, ['anuHe OpemnHoii, FOmmu HenommBuHOI 3a ToMoIb B c60pe JaHHBIX U ApTemy ['aBpriioBy — pyKOBO-
JIATETI0 KUOEPCIIOPTUBHOTO Jlarepsi — 3a MpeIoCTaBICHHYIO BO3MOXHOCTh COOPaTh JaHHBIE.

Ina murupoBanus: Maunes, E.T'., LleneneBny, M.M., Tkauenko, U.0., Momotenko, M. (2025). ®poHTtanbHast aibbha-acCUMMETPHSI:
CBSI3b C UCTTOJTHUTETbHBIMUA (DYHKIIUSIMU, UTPOBBIM PE3YJIbTATOM U COCTOSTHUEM ITOTOKA Y TIOAPOCTKOB, UTPAIOIINX B KOMITBIOTEPHBIE
urpsl. Cogpemennas 3apyodexchas ncuxonoeus, 14(3), 44—61. https://doi.org/10.17759/jmfp.2025140304

Introduction

Executive functions (EFs) are a set of top-down pro-
cesses that facilitate goal-directed behavior by integrating
working memory, inhibitory control, and cognitive flexibil-
ity. EFs can be divided into two distinct domains. The first,
known as «cold> EFs, regulates mechanistic and affect-
neutral cognitive operations, such as abstract problem-
solving. The second, referred to as «hot» EFs, is engaged in
contexts involving emotion, reward, punishment, and moti-
vational salience (Salehinejad et al., 2021). Rather than
being confined to specific cognitive domains, EFs are best
conceptualized as a metacognitive, supervisory system
(Ward, 2019; Salehinejad et al., 2021). The EFs enables
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individuals to regulate attention, manipulate information in
working memory, suppress prepotent responses, and adapt
to dynamically changing task demands.

Research into the neurobiological foundations of EF has
consistently identified the prefrontal cortex (PFC) as its
central hub (Ward, 2019). One prominent correlate of the
PFC functioning, as measured by electroencephalography
(EEG), is the frontal alpha asymmetry (FAA). The FAA is
defined as the difference in frontal alpha power between the
left and right hemispheres (Smith et al., 2017).

Two predominant research approaches for treating the
FAA can be identified. The first approach conceptualizes the
FAA as a stable, trait-like characteristic of an individual,
typically assessed during resting-state conditions. Conversely,
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the second approach views the FAA as a dynamic, situation-
sensitive marker of individuals’ state-dependent shifts in
emotional responses and motivational direction. Both lines of
research reveal that reduced alpha power (an indicator of the
greater cortical activation) over the left frontal hemisphere is
associated with approach-oriented motivational situations,
while reduced alpha power in the right frontal site correlates
with withdrawal-related traits and states (Harmon-Jones,
Gable, Peterson, 2010; Smith et al., 2017).

Regarding more stable individual characteristics, the
resting-state FAA relates to distinct EFs. Reduced alpha
power in the left hemisphere (relative to the right one) has
been associated with poorer performance on a «hot» EF
task-strategic long-term decision-making in emotionally
charged, reward-based contexts — in children with neuro-
developmental differences (Edmunds et al., 2023). Greater
relative left frontal activity has also been linked to fewer dif-
ficulties in emotion regulation, mainly in the impulse con-
trol domain (Zhang et al., 2020).

A meta-analysis by Kuper, Kackenmester, Wacker (2019)
found FAA associations with personality traits (extraver-
sion, neuroticism, impulsivity, anger, and defensiveness) are
either absent or too weak to be practically meaningful.
Given that the EF system comprises control processes that
regulate behaviors and thoughts, a more comprehensive
consideration of relevant individual characteristics will yield
more robust relationships. As previously noted, the FAA is
predominantly conceptualized as a neurophysiological
index of motivational direction (approach vs. withdrawal)
and emotional processing (Harmon-Jones, Gable, Peterson,
2010; Smith et al., 2017). Therefore, we hypothesized that
the FAA would be associated with EF specifically in emo-
tionally and motivationally salient contexts.

This FAA-affect relationship motivates examining this
EEG marker in video game players. Given the pervasive
engagement of adolescents with video games, investigating
the neural correlates of EF in this population is particularly
pertinent and may deepen understanding of the factors
influencing behavioral adaptability in gaming contexts.

Video games are complex, dynamic activity that requires
high levels of cognitive and emotional regulation for effec-
tive performance (Cregan, Toth, Campbell, 2024). This is
especially true in ranked matches, where players face high-
pressure situations demanding concentration, strategic
thinking, and self-control. Engagement in adaptive emotion
regulation strategies is linked to a reduced likelihood of
experiencing filt (Cregan, Toth, Campbell, 2024), an emo-
tionally dysregulated state characterized by frustration,
rage, and diminished gameplay performance (Wu, Lee,
Steinkuehler, 2021). Despite the central role of emotional
regulation in video game performance, the empirical litera-
ture regarding this phenomenon within the context of video
games remains highly inconsistent. Studies reported a range
of effects on emotional outcomes — negative, positive, and
neutral — which appear to depend on factors such as the
game’s genre and the duration of gameplay (Lapteva, 2024).

The debate extends to the role of EF as potential mark-
ers differentiating adaptive, high involvement from prob-
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lematic engagement. Another meta-analysis found that
individuals with gaming disorder tend to exhibit lower
inhibitory control (Argyriou, Davison, Lee, 2017). However,
other researchers argue that engagement in video gaming
represents a heterogeneous phenomenon not necessarily
linked to deficits in EF (Brevers, King, Billieux, 2020).

Sustained EF engagement during play may include long-
term neuroplastic changes. Evidence from studies employ-
ing EEG, event-related potentials, and magnetic resonance
imaging (Bavelier, Green, 2019; Huang, Cheng, 2022) sup-
ports this view, identifying neural markers that distinguish
successful players. However, to date, there is a notable lack
of research examining the FAA as a predictor of gaming
performance across genres. Game characteristics can vary
considerably across genres, which may influence both the
player’s immediate experience (Jin, 2012) and the long-
term impact on EF (Brevers, King, Billieux, 2020).

Accordingly, our aims are twofold: (1) to investigate the
relationship between the resting-state FAA and the «hot
EFs in adolescent video game players; (2) given that frontal
alpha activity may be modulated by affective state (Smith et
al., 2017), to examine whether the FAA following gaming
can serve as an indicator of video game performance and
player immersion.

We adopt an exploratory approach for two reasons.
Firstly, methods in the extant literature vary, with studies
reporting the FAA for the eyes-open condition, the eyes-
closed condition, oranaverage ofboth (Kuper, Kckenmester,
Wacker, 2019; Luo, Tang, Fan, 2025). Accordingly, we
examine potential associations for each condition individu-
ally. Secondly, we did not propose strict a priori hypotheses
concerning the relationship between FAA, EFs, in-game
performance, and the players’ immersion; therefore, mul-
tiple possible associations are considered.

Methods

Sample

The sample consisted of 38 teenage video game players
(one female, mean age 15.02 & 1.68 years): 17 Dota 2" play-
ers and 21 CS:GO™ players (all male). Participants reported
varying levels of gaming experience, ranging from less than
one year to over nine years, with a median experience
exceeding nine years. Weekly gaming time varied substan-
tially, ranging from five to more than thirty hours per week;
the median indicated >30 hours weekly. Furthermore,
game-specific experience (Dota 2" or CS:GO™) ranged
from 190 to 8000, and a mean of M(SD) = 1947.90
(1867.02) hours. There were no significant differences in
age, overall gaming experience, weekly gaming duration, or
game-specific experience between Dota 2™ and CS:GO™
players (Mann-Whitney U, ps > 0.05).

Only participants without video game addiction (accord-
ing to the Game Addiction Scale for Adolescents; Lemmens,
Valkenburg, Peter, 2009) were included in the study.
According to self-report, all participants were right-handed,
had normal or corrected-to-normal vision and no history of
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brain trauma or mental illness. Participants provided verbal
informed consent, and written informed consent was
obtained from the legal guardians of minors. The experi-
mental protocol was approved by the Sirius University ethics
committee. Due to technical difficulties, the post-game
resting state FAA data were missing for four participants,
resulting in a sample size of 34 individuals for the analysis
requiring post-game EEG data.

Design and Procedure

The experiment was conducted within a 14-day e-sports
kids camp residential session in August 2022. The camp is
aimed at school-aged children with an interest in e-sports. It
offers sessions focused on specific games, including CS:GO™
and Dota 2". During each session, players trained under
coaches’ supervision and participated in a local champion-
ship. On the very first day of the session, teams were formed
to balance well-qualified and novice players. During the ses-
sion, each team is supervised by the same trainer.

The data collection process for each team in which at
least one member was a study participant was conducted
over two distinct days. On the first day, participants com-
pleted screening questionnaires designed to gather demo-
graphic information and assess eligibility for the study,
including the presence of gaming addiction. Additionally,
participants completed the Behavior Rating Inventory of
Executive Function-2 (BRIEF-2). On the second day, par-
ticipants played the training game while EEG data and
game statistics were collected. Immediately after the game,
the participants filled out the Flow State Scale-2 (FSS-2).
During the second day of data collection, the research team
made no changes to the training or gameplay process.

This study uses resting-state EEG recordings obtained
before and immediately after games (Dota 2™ or CS:GO™).
The matches were played in a standard 5-on-5 format. The
average length of a game was approximately 40 minutes.
The matches were part of the typical training process, where
players competed as part of their teams, sharing the same
physical space with both teammates and opponents without
the opportunity to view opponents’ actions. EEG data were
collected simultaneously from up to five participants, while
other players in the room might not have been a part of the
study and simply proceed with the training process with
their coaches. During the EEG recording, participants were
seated in a comfortable gaming chair and were asked to
remain relaxed. Both before and after the game, EEG was
recorded for 1.5 minutes with eyes open, then for 1.5 min-
utes with eyes-closed.

Following the acquisition of post-game EEG data, the
outcomes of the match were documented via screenshots of
the game interface. These screenshots indicated team vic-
tory or defeat.

Dota 2™

Dota 2™ (v. 7.31 d) is a free-to-play multiplayer online
battle arena (MOBA) game on personal computers. Two
teams of five players each compete to destroy the enemy
team’s «Ancient» structure. Players choose from over 100
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heroes, each with unique abilities, and use items from a vast
in-game shop to enhance performance. Matches involve
real-time strategy, leveling up, earning gold, and coordinat-
ing across three lanes. The average match lasts approxi-
mately 35-45 minutes and typically is uninterrupted. Players
can manually pause a match; however, any player can
unpause it after five seconds.

CS:GO™

CS:GO™ (v. 1.38.3.8) is a team-based first-person shoot-
er. In its main competitive mode, two teams of five players
face off in fast-paced rounds. One team aims to plant a
bomb, while the other tries to prevent or defuse it. Each
round lasts about two minutes, and eliminated players
respawn in the next round. After each round, players earn
money based on performance, and use it to buy equipment,
adding a layer of strategic resource management. The first
team to win a set number of rounds (usually 16 out of 30)
wins the match (Gostilovich et al., 2023).

Questionnaire data

The Game Addiction Scale for Adolescents

The Game Addiction Scale for Adolescents (Lemmens,
Valkenburg, Peter, 2009) assesses problematic gaming
behaviors in adolescents. The scale includes 21 items cor-
responding to seven core addiction criteria derived from the
DSM-IV criteria for pathological gambling. Validation was
conducted on two independent samples of Dutch adoles-
cents aged 12—18, each with > 350 people. Confirmatory
factor analysis supported a second-order factor structure,
with all factor loadings exceeding 0.50. Construct validity
was further demonstrated by the scale’s ability to differenti-
ate between high engagement and pathological use. The
authors provided diagnostic thresholds for identifying at-
risk individuals. The scale demonstrated high reliability
estimates across two different samples (Cronbach’s a. = 0.94
in Sample 1 and 0.92 in Sample 2).

BRIEF-2

The BRIEF-2 is a standardized informant-report ques-
tionnaire designed to assess everyday executive functioning
in children and adolescents aged 5—18 (Gioia, Isquith,
Roth, 2018). We used a self-report form for ages 11—18,
which evaluates a wide range of self-regulatory behaviors
across seven clinical subscales. These subscales form three
indices — Behavior Regulation (Inhibit and Self-Monitor),
Emotional Regulation (Shift and Emotional Control), and
Cognitive Regulation (Task Completion, Working Memory,
and Plan/Organize) — and a Global Executive Composite
score that reflects overall executive functioning. Items are
rated on a 3-point Likert scale, and raw scores are converted
to norm-referenced T-scores, with higher scores indicating
greater executive dysfunction (Gioia, Isquith, Roth, 2018).
In the present study, only the Behavior Regulation Index
(BRI), Emotional Regulation Index (ERI), and their cor-
responding subscales were considered.

The BRIEF-2 was normed on a large, nationally repre-
sentative U.S. sample of children and adolescents, matched
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by age, gender, ethnicity, and parent education. It demon-
strates strong psychometric properties, with Cronbach’s a
ranging from 0.81 to 0.88 for its subscales and test-retest
reliability for the self-report form of r = 0.85 over 3—4
weeks (Gioia, Isquith, Roth, 2018). The Russian adaptation
of the BRIEF-2 on a sample of 486 participants (aged 15—
8) confirmed the original 7-factor structure and demon-
strated satisfactory internal consistency (Chumakova et al.,
2022).

The Flow State Scale-2

The FSS-2 is an instrument developed to assess the flow
experience across nine core dimensions (Cziksentmihalyi,
1990): challenge — skill balance, action — awareness merg-
ing, clear goals, unambiguous feedback, concentration,
sense of control, loss of self-consciousness, time transfor-
mation, and autotelic experience (Jackson, Martin, Eklund,
2008). The scale includes 36 items, with four items per
dimension, rated on a 5-point Likert scale of agreement. In
a sample of 499 physically active Australian participants
(M = 26 years, SD = 10.55; 37% male), confirmatory factor
analyses supported both a first-order nine-factor model and
a higher-order global flow factor, with subscales’ reliability
ranging from Cronbach’s = 0.76 to 0.90 (Jackson Martin,
Eklund, 2008).

Although originally validated in physical activity set-
tings, the FSS-2 is conceptually suitable for use in video
games research with teenagers, as video game playing simi-
larly involves high levels of skill, real-time feedback, clear
goals, and intense concentration — conditions conducive to
flow. In the present study, the global flow factor, together
with subscales describing shifts in subjective experience, was
considered: challenge — skill balance, action — awareness
merging, concentration, sense of control, loss of self-con-
sciousness, time transformation, and autotelic experience.

EEG Data Acquisition and Signal Processing

Neural activity was recorded using a 32-channel
LiveAmp x32 mobile EEG system (Brain Products GmbH)
with Ag/AgCl active electrodes positioned according to the
international 10-20 system. The montage included FCz as
the reference, with all electrode impedances maintained
below 10 kQ throughout the recording session. EEG signals
were acquired at a sampling rate of 500 Hz and were trans-
mitted via a LAN connection to the LiveAmp Connector
and recorded using LabRecorder software (Brain Products
GmbH). The recorded data were stored via the Lab Streaming
Layer protocol.

The raw EEG data were preprocessed using MNE-
Python 1.7.1 (Gramfort et al., 2013). The preprocessing
pipeline comprised the following steps. The continuous data
were initially band-pass filtered between 1 and 40 Hz using
a finite impulse response filter to remove slow drifts and
high-frequency noise. Channels exhibiting low signal qual-
ity, including those identified as bridged electrodes, were
detected and subsequently interpolated. Additionally, seg-
ments of the recording containing excessive noise were
manually marked and excluded. Next, the data were re-
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referenced to the common average reference. Independent
Component Analysis was performed to correct ocular arti-
facts. Components were identified based on MNE-
ICALabel (Li et al., 2022) results, and those with a proba-
bility score above 0.8 were corrected.

Frontal Alpha Asymmetry Analysis

The FAA was calculated as the difference between the
log-transformed alpha (8—13 Hz) power at frontal elec-
trodes, expressed as follows: FAA = log(F3) — log(F4).
Prior to this, continuous EEG data were segmented into
fixed-length 1-second epochs with 0.75-second overlap.
Power spectral density (PSD) in the alpha band was com-
puted using Welch’s method, with PSD estimates averaged
across epochs via the median to reduce the influence of
outliers. The alpha power values were log-transformed to
normalize their distribution. The FAA was computed in
three variants: eyes-open, eyes-closed, and the mean of
both conditions.

Statistical Analysis

Statistical analysis was performed in R (v. 4.4.0) using
RStudio (2024.04.01). Univariate outliers were excluded
prior to analysis. For non-normally distributed variables
(p <0.05 in the Shapiro—Wilk test), outliers were defined as
values exceeding 1.5 times the interquartile range within
fame-specific groups. For normally distributed data, the
exclusion criterion was set at 2.96 standard deviations from
the group mean. Furthermore, predictors were z-scored.

This investigation was exploratory, as there was no
strong a priori evidence to select specific EEG conditions
or questionnaire subscales. Consequently, a multi-stage
analytical approach was employed. For every stage involv-
ing multiple tests, the False Discovery Rate (FDR) was
controlled across all models using the Benjamini—
Hochberg procedure.

First, separate multiple linear regression models were
fitted (using the Im() function in base R) to assess the
bivariate relationships between FAA and measures of emo-
tional and behavioral regulation, while controlling for age.
The dependent variable in each model was FAA under one
of three recording conditions (eyes-open, eyes-closed, or
the average of both states). The independent variables were
age and one of the six EF indices or subscales derived from
the BRIEF-2 questionnaire: the BRI, the ERI, and the
Inhibit, Self-Monitor, Shift, and Emotional Control. This
resulted in 18 regression models (3 FAA conditions 6 EF
metrics).

A second stage was conducted to investigate whether
models incorporating both a behavioral regulation compo-
nent and an emotional regulation component would better
explain FAA variance. Based on the results of the first stage,
the EF metrics that exhibited the strongest association with
FAA (as indicated by the smallest adjusted p-values and
largest adjusted R values) were selected for further analysis.
Finally, a post hoc model was specified for illustration,
including the specific combination of predictors that showed
the strongest association in the previous stage.
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To investigate the reliability of the post-game FAA as an
indicator of video game performance, we developed three
multiple linear regression models with the post-game FAA
under one of three recording conditions as the dependent
variable. The independent variables included the game out-
come (team win or loss). Additionally, we controlled for the
participants’ age and the pre-game FAA values in the
analysis.

To account for the specific characteristics of the game-
play activity that contribute to immersion, we examined the
potential relationship between the flow state and the FAA
utilizing a multiple linear regression analysis. The post-
game FAA served as the dependent variable, while the scores
from FSS-2 (Global Flow Factor, and Challenge — Skill
Balance, Action — Awareness Merging, Concentration,
Sense of Control, Loss of Self-Consciousness, Time
Transformation, and Autotelic Experience subscales) acted
as predictors. Additionally, we controlled for the game
(Dota 2™ or CS:GO"™), age and the pre-game FAA values.
Thus, 24 models were considered (3 FAA recording condi-
tions x 8 FSS-2 metrics). The final model was specified,
including the specific combination of predictors that showed
the strongest association with the FAA.

In all final models, multivariate outliers were identified
utilizing the Mahalanobis distance test. Observations show-
ing significant deviation (p-value < 0.01) were excluded
from further analyses. The assumptions underlying multiple
linear regression were assessed for all final models, includ-
ing evaluations of homoscedasticity, multicollinearity, and
the normal distribution of residuals.

Results

Initial analyses fitted 18 regression models to explore
relationships between six EF metrics and FAA across three
recording conditions, while controlling for age. After FDR
correction, no significant associations between any EF met-
ric and any FAA measures were found (all p. . > 0.05;
Supplementary Table 1). Given the theoretical rationale for
combining different aspects of executive regulation, a sec-

The relationships between the pre-game FAA and EFs
B3anmocea3b mexxay @AA nepen urpoii u D

ond-stage of analysis was conducted.

This stage tested models that included both one metric
of behavioral regulation (BRI or Self-Monitor) and one
metric of emotional regulation (Shift, Emotional Control,
or the ERI), in addition to age. This yielded 18 subsequent
models (3 FAA recording conditions 2 behavioral regula -
tion metrics x 3 emotional regulation metrics). Again, no
significant relationships between EF predictors and FAA
were observed after FDR correction (all p. . > 0.05;
Supplementary Table 2).

Finally, a post hoc model was fitted for illustrative pur-
poses using the strongest predictors from prior stages. After
excluding one multivariate outlier (one CS:GO™ player),
this model identified significant negative associations
between the FAA and ERI, and significant positive associa-
tions between FAA and the BRI (Table 1). It should be
noted that the final model is conditional on the results of the
exploratory screening, so its findings should be interpreted
with caution.

To visualize the association between FAA and EF, topo-
graphic maps of alpha-band power were plotted over frontal
and fronto-central regions for the eyes-open condition
using MNE-Python 1.7.1. (Fig.). We generated topographic
maps by grouping participants by their median BRI and
ERI scores, creating separate visualizations for high and low
scorers on each index.

To evaluate whether post-game FAA was related to a
video game performance, we modeled its association with
team outcome (win or loss). No significant association was
observed in any of the three FAA recording conditions (all
Perpr > 0.05; Supplementary Table 3). Similarly, no signifi-
cant associations were observed between FAA (across all
recording conditions) and any flow state metric after con-
trolling for pre-game FAA and age (all p.,, > 0.05;
Supplementary Table 4). However, a trend toward signifi-
cance emerged for the relationship between the Autotelic
Experience and FAA under eyes-closed conditions (p,
eeed = 0.01; p. . = 0.16; adjusted R for the model = 0.68).
These results are presented for illustrative purposes and
should be interpreted with caution due to the exploratory
study design (Supplementary Table 5).

Table 1 / Tabnuua 1

Pre-game FAA (eyes-open) / @AA nepen urpoii (OTKpbITBIE IJ1a32)

Predictors / ITpeaukTopb! Beta;::é)f:;::;ﬁ:f& {/I ]);eTa' p-value llncorr::)t:l : :’“Haqeﬂne p-value _ / p-3Havenue
(Intercept) / (CBOOOIHBIN YJICH) —0.01 (—=0.07 — 0.06)
Age / Bospacr —0.10 (—=0.16 — —0.03) 0.01 0.08
BRI / UTTP 0.15(0.07 — 0.24) 0.01 0.02
ERI / UDP —0.12 (=0.21 — —0.03) 0.01 0.14
Observations / Yucyio HaO0neHMIA 37
R*/R? e 0.44 /0.39
L —
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Fig. Topographic distribution of alpha-band (8—13 Hz) power (uV?/Hz) stratified by BRI (A) and ERI (B) scores

Discussion

Frontal Alpha Asymmetry and the Executive Function

Employing an exploratory screening methodology, this
study provides preliminary evidence regarding the associa-
tion between the FAA and the «hot» EFs in adolescent video
game players. The results indicate a positive correlation
between FAA scores and BRI, alongside a trend toward a
negative correlation with ERI. This pattern of results sug-
gests that an increase in relative right frontal activity (i.e., an
FAA increase indicating a relative increase in left-side alpha
power) might be associated with reduced behavioral regula-
tion. Conversely, an increase in relative left frontal activity
(i.e., a decline in the FAA) might be associated with
impaired emotional regulation.

The negative association between right frontal activity and
behavioral regulation aligns with findings by Zhang et al.
(2020), who reported a similar relationship between FAA and
impulse control under emotional distress. Although this study’s
focus was emotional regulation, we draw a parallel with our
results on behavioral regulation due to the conceptual proxinm:
ity of the considered constructs. Behavioral regulation (as stated
in the BRIEF-2) involves monitoring overt behavior, inhibiting
impulses, and awareness of the impact of one’s own behavior on
other people and outcomes (Gioia, Isquith, Roth, 2018). In
turn, the instrument used by Zhang and colleagues — the
Difficulties in Emotion Regulation Scale (Gratz, Roemer,
2004) — defines emotional regulation as a process that involves
the ability to behave in accordance with desired goals when
experiencing negative emotions, thereby distinguishing it from
expressive control or emotional avoidance (Gratz, Roemer,
2004). This conceptualization largely aligns with the operation-
alization of behavioral regulation in the BRIEF-2.
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A positive correlation between FAA and BRI is also con-
sistent with the results of another study (Mikolajczak et al.,
2010) that found an association between greater relative left
frontal activity and higher trait emotional intelligence
scores, predominantly with sociability (interpersonal utili-
zation and management of emotions) and self-control
(regulation of emotions and impulses). This confirms that
BRI encompasses the regulation of the impact of one’s
actions on others, and its implementation is not feasible
without adequate emotional intelligence.

As for the other group of «hot» EFs, the relationship
between FAA and ERI was insignificant after applying the
correction for multiple tests. Therefore, for emotional regu-
lation, one can only assume a tendency to decrease with an
increase in left-sided frontal activity. These findings align
with prior evidence linking relatively greater left frontal
activity to diminished executive functioning in emotionally
valenced contexts, particularly under conditions requiring
strategic decision-making for receiving an award (Edmunds
et al., 2023).

ERI assesses the ability to regulate emotional responses,
including those changing situations. Poor ERI can be
expressed as emotional lability or emotional explosiveness,
difficulties in switching and perseverative behavior (Gioia,
Isquith, Roth, 2018).

Notably, impulsivity has also been linked to left frontal
brain activity. The findings of Gable et al. (2015) showed that
individuals with higher trait positive urgency — the tendency
to engage in impulsive behaviors when in a positive mood —
exhibit reduced right frontal activity. Other facets of impulsiv-
ity, including positive urgency, negative urgency, lack of pre-
meditation, and lack of perseverance, were also associated
with relatively greater left frontal activity (Neal, Gable, 2016;
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Neal, Gable, 2017). In the context of the ERI, impulsivity
traits may indicate increased reactivity to emotional triggers,
thereby creating more challenging conditions for executive
control, which can manifest as deficits such as emotional
explosiveness and affective lability.

Although the association (or tendency toward associa-
tion) of the FAA with the two groups of EFs is consistent
with some studies, it is important to emphasize the oppo-
site direction of the two associations. With a relative
increase in right-sided frontal activity, behavioral regula-
tion worsens, while emotional regulation tends to improve.
The divergent relationship can be explained by considering
the processes involved. The BRI assesses the capacity to
inhibit impulses and self-monitor behavior, including
observing and evaluating one’s actions as experienced by
others (Gioia, Isquith, Roth, 2018). A reduction in BRI
may simultaneously reflect both diminished inhibitory
control (manifesting as increased impulsivity) and impaired
self-monitoring. This combination can result in elevated
impulsivity that is not necessarily accompanied by a sub-
jective awareness or perceived need to inhibit such impuls-
es. Therefore, individuals with worse behavioral regulation
(higher BRI score) might not report or experience the
same urgency to control impulsive behaviors as those with
difficulties in emotional regulation (higher ERI score),
where emotional triggers explicitly drive the impulsivity.

Neal and Gable (2017) conceptualize impulsivity as a
manifestation of impaired regulatory control over motiva-
tional impulses. The findings of the present study can be
elucidated by incorporating an additional dimension into
this relationship. Impulsivity may be more accurately under-
stood as one of the components of regulatory control oper-
ating as a bottom-up process. In contrast, inhibition of
impulses operates as a top-down process, initiated by a
subjective need — reflecting that individuals are not invari-
ably motivated to suppress their impulses; hence, impulsiv-
ity should not be construed solely as indicative of dimin-
ished regulatory control.

The association between the FAA and EF was only
observed during the eyes-open state and not when eyes were
closed or when data were averaged, which indicates that this
relationship may be state-specific. Despite the apparent
distinction between the presence and absence of visual input
conditions, recent meta-analyses (Luo, Tang, Fan, 2025;
Kuper, Kckenmester, Wacker, 2019) have incorporated
studies utilizing each of the three approaches. However, the
rationale and potential confounding effects of integrating
data from these varied neurophysiological states remain
unexamined. This specificity remains to be clarified and is a
significant area for future research.

Frontal Alpha Asymmetry, Post-Game State,

and Game Performance

The present study found no statistically significant asso-
ciations between the post-game resting-state FAA and
either team performance (i.e., game outcome) or players’
self-reported flow state. One potential explanation is the
limited statistical power. The analysis lacked a robust a pri-
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ori effect-size estimate. The modest sample, further split
across two game genres, may have been insufficient to detect
a small effect, if present. Genre structure may influence
FAA — performance or immersion associations. CS:GO™
employs a round-based format, in which each round is an
independent experience. Conversely, Dota 2™ offers con-
tinuous gameplay experience, without clearly delineated
rounds. Consequently, the failure to reject the null hypoth-
esis, while not confirming the absence of an effect, may be
attributable to the methodological constraints. Future
research should use larger samples to definitively ascertain
the relationship between FAA and game performance.

Beyond sample size, the timing of the FAA measure-
ment is crucial. The FAA was assessed during a resting-state
condition subsequent to the game session. This approach
conceptualized the post-game FAA as a residual state
marker reflecting the affective and motivational tone elicit-
ed by the performance or player immersion. However, the
most pertinent neural correlates of game performance or
experience are the FAA dynamics that occur during the
game itself in response to specific events (Ding et al., 2018).
It is suggested that future research employing EEG record-
ing during gameplay could elucidate whether dynamic,
time-locked changes in the FAA are more strongly associ-
ated with game performance or immersion outcomes than a
post-game state. Future studies should address the apparent
contradiction between the right-lateralized activity observed
in League of Legends™ players during combat (Ding et al.,
2018) and the links between left-frontal activity and supe-
rior athletic performance, positive affect, and approach
motivation (Chen et al., 2019).

Although no significant associations were found, a trend
suggested a potential positive relationship between FAA and
Autotelic Experience — an intrinsically motivated, process-
oriented state (Cziksentmihalyi, 1990). This contrasts with
much of the literature linking right frontal activation to
withdrawal motivation but aligns with research connecting
it to sensation seeking (Neal, Gable, 2016). The findings of
the current study may reflect by the specific context of
team-based gaming. In such environments, heightened
engagement may increase emotional experiences due to the
social and competitive dynamics, affecting the significance
of the outcome of the game. Increased right-hemisphere
activity has also been linked to positive arousal. We propose
that initial withdrawal responses to in-game challenges were
later positively reassessed as exciting. This positive assess-
ment serves as a motivation for playing digital games. As a
result, games that elicit stronger emotional reactions are
often seen as more enjoyable (Salminen et al., 2009).

This study has several limitations that may impact the
interpretation and generalizability of the findings. First, the
sample size was relatively small, especially after dividing par-
ticipants by the games. Additionally, there were no strict cri-
teria regarding the level of gaming experience and expertise
required for participants’ inclusion in the study. Furthermore,
indicators of experience and expertise were not included as
covariates in the analysis, which could have provided valuable
insights into their potential effects on the results.
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In accordance with prevailing methodologies, our analy-
sis interpreted activity at the F3 and F4 electrodes as indica-
tive of processes in their underlying prefrontal regions. The
use of a 32-channel EEG system limited the analysis to
scalp electrodes, as source localization requires higher elec-
trode densities for precise anatomical mapping. The eluci-
dation of the neuroanatomical sources is a prospect for
future research. Furthermore, adopting an individualized
approach to defining the alpha frequency band for each
participant would improve the precision of future findings.

Conclusions

Employing an exploratory approach, this study examined
the relationships between the FAA, EFs, gaming perfor-
mance, and flow state in video game players. The analyses
revealed that the relationships between EFs and FAA were
heterogeneous across EEG recording conditions. As the field
lacks a clear rationale for selecting specific conditions, these
findings underscore the necessity for more targeted studies to
establish an empirical basis for such choices. Furthermore,
results showed a significant negative association between rela-

KpaTtkoe u3J10KeHHe COMEPKAHUSA CTATHH
HA PYCCKOM SI3bIKE

BBenenne

Wcnonnurensuble dyHkunu (M®P) mnpeacrasasior
€0001 KOMITJIEKC HUCXOSIINX TIPOIIECCOB, 00ECIIeunBalo-
UX 1efieHanpasaeHHoe moseneHe. M® 1ienecoodpazHo
KOHIIETITYaJTM3UPOBATh KaK METAKOTHUTUBHYIO KOHTPOJIH-
pYIOIIyI0 CUCTEMY, HE OTPaHMUYUBASICh PAaCCMOTPEHUEM
OTHEJNbHBIX KOTHUTUBHBLIX mpoueccoB (Ward, 2019;
Salehinejad et al., 2021). CortacHO 0HOMY U3 TTOAXOOB,
MO nogpaznensiiorcst Ha «XOJOIHBIC» , OTBEUAIOIINE 32 pea-
JIN3AIMI0 KOTHUTUBHBIX TTPOLIECCOB B OMOIIMOHAIBHO-HE-
TPaJIbBHOM KOHTEKCTE, M «TOPSIUIMe», CBI3aHHEIC C peaii3a-
1Meil MCIIOTHUTETLHOTO KOHTPOJST Ha (hOHE pa3TUIHBIX
9MOLMOHAIBHBIX cocTostHUM (Salehinejad et al., 2021).

®ponranbHas anbha-acummeTpust (PAA), paccunThIBa-
eMas Ha OCHOBE TaHHBIX 3jieKTposHIledantorpadpuu (33T,
SIBJISITCST OJTHUM U3 TTOKa3aresielt (PyHKITMOHUPOBAHUS TIpe-
(GPOHTANTBHOI KOPbI — 00J1aCTH, KOTOPO OTBOAMTCS KJTIO-
yeBas poib B peammzanmu D (Ward, 2019). DAA Berumc-
JIIETCSl KaK pa3sHUIla MEXIy MOIIHOCTBIO ajibha-puT™Ma B
JIeBoii M mpaBoil JIOOHBIX obnacTsax (Smith et al., 2017).
MoxxHO BBIIETUTH ABa moaxoaa K udydeHuto MAA: riepBblit
paccMaTpuBaeT ee KaK KOppessT YCTOWYMBBIX WHAMBUIY-
TBHBIX XapaKTePUCTUK, BTOPOIl — B KayeCcTBE KOppeJsTa
SMOIMOHAILHO ¥ MOTUBALIMOHHO OKPAIIIEHHBIX COCTOSTHUIA.
Oba moaxoaa cxomarcs B TOM, YTO CHWXXKEHWE MOILIHOCTU
anpda-puT™Ma (OTpaxarlllee POCT aKTUBHOCTU) B JIEBOU
JIOOHOIT 001aCTH OTpakaeT MOTUBALIMIO TOCTUKEHMS, a aHa-
JIOTUYHBIE U3MEHEHUST B TIPaBOl JIOOHOI 00J1aCTH — MOTH-
Bauuio uzberanus (Smith et al., 2017).
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tive right-sided frontal activity and behavioral regulation, and
a tentative positive association with emotional regulation.
These divergent patterns may indicate differences in regula-
tory functions between hemispheres. Given the role of left-
sided frontal activity in emotional regulation, we propose that
regulatory control is selectively involved in suppressing
impulsivity. Specifically, behavioral control may be shaped by
the interplay between impulsivity and the subjective need to
suppress impulses. However, these conclusions are prelimi-
nary and must be validated through independent replication
studies with larger sample sizes.

The present study found no association between post-
game resting-state FAA and either game performance or
flow state. However, the findings suggest a potential associa-
tion between heightened levels of autotelic experience and a
relative increase of activity over the right frontal area. The
implications of this result remain unclear, since most of the
literature links relatively greater right frontal activity to
withdrawal motivation. Therefore, additional research is
necessary, as our findings challenge the existing literature
suggesting that success in sports, approach motivation, and
positive emotions are predominantly linked to greater rela-
tive left-frontal activity.

HccnemoBaHus yKa3bIBaloT Ha CBsI3b MAA ¢ WHIN -
BUIYQJIbHBIMU XapaKTEPUCTUKAMU, B TOM YKCJIE OTHO -
camumucsa K UMD (Zhang et al., 2020; Edmunds et al.,
2023). OngHako B paMKax MeTaaHajlu3a ObLIO BBISIBIIC -
HO, uTO cBs13b DAA ¢ TaKMMU YepTaMU, KaK 9KCTpaBep -
cusl, HEUPOTU3M, UMIYJIbCUBHOCTD, SIBJISIETCS CIa0Oi
6o orcyrcTByeT BoBce (Kuper, Kiackenmester, Wacker,
2019). IIpennonaraercs, 4TO KOMIUIEKCHBIN y4eT pas-
JuIHBIX acriekToB MM MoxeT crmocoOCcTBOBAaTH OOHA -
pyXeHuo 0oJjiee BBIPAXXKEHHBIX CBSI3€W WHIWBUMLYAJb-
HBIX xapakTepucTuk ¢ MAA. YuuTeiBas UMeEOIINECS
nmanaeie 0 MAA kak DOI-koppensgTe MOTUBALIUU U
SMOIIMOHAJIBHBIX COCTOSIHUM, CJIeAyeT OXWIaTh, UTO
DAA oynet cBsizaHa ¢ «ropsunmu» MO (Smith et al.,
2017).

KoMmbroTepHbIe UTPBI IPEACTABISIOT COOOM CIOXHYIO
JIeSTETbHOCTh, TPEOYIOIIYIO0 BEICOKOTO YPOBHSI CaMOpETy-
JISIIIMA, OCOOEHHO B COpeBHOBaTeIbHBIX MaTuax (Cregan,
Toth, Campbell, 2024). ITpu 3TOM 3MIUpUYECKHE TaHHbIE
O BJIUSHUM KOMIIBIOTEPHBIX WTP Ha 3MOIMOHAIBHYIO
chepy ocrailoTcsi TTPOTUBOPEUMBLIMU W BApbUPYIOTCS B
3aBUCUMOCTH OT UTPOBOTO KaHpa, [UIMTETLHOCTH UTPBI U
npyrux daxkropos (JlanteBa, 2024), KoTopble, cpeay Mpo-
Yero, OMPEeeIISIIOT COCTOSTHUE BOBJIEYEHHOCTH B TIpOIIecce
urpsl. Takke HaOIIOMAETCs HEAOCTATOK WMCCIEeNOBAHUIA,
paccmatpuBatomnx MAA B KauecTBe KOppesiTa UTPOBOU
Ppe3yIbTaTUBHOCTH.

Hacrosmee wmccnenoBaHre HOCUT 3KCIUIOPATOPHBIN
XapakTep W UMeeT BE OCHOBHBIX 1IeJTU: 1) U3Y4YUTh B3au-
MocBs13b Mexkmy PAA B mokoe u «ropssanmin» U® y mon-
POCTKOB, UTPAIOIINX B KOMIIBIOTEPHBIE UTPHI; 2) paccMO-
TpeTh B3auMOCBsI3b MAA B MMOKOE TTOC/Ie UTPHI C UTPOBOM
PEe3yABTAaTUBHOCTBIO ¥ COCTOSTHUEM TIOTOKA.
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MeTtonpl

CO0p JaHHBIX MPOBOAWICSA B KUOEPCIIOPTUBHOM JET-
cKoM Jjarepe. BeibopKy mccnenoBaHust coctaBuiu 38 moj-
pocTkoB  (omHa  JAeBYIIKa, CpEIHUM  BO3pacT
15,02 £ 1,68 roma): 17 urpokoB B Dota 2™ u 21 urpok B
CS:GO™ (Bce 1oHo1IM). Bece yuacTHUKY ObLIM TTpaBIIaMu,
WMeJIM HOPMaJlbHOE WM CKOPPEKTMPOBAHHOE 10 HOP-
MaJIbHOTO 3peHUe, He MMEJIU YePeITHO-MO3TOBBIX TPaBM,
MICUXUYECKMX 3a00JIeBaHUI 1 UTPOBOI 3aBUCUMOCTH.

Breinonnsinack peructpanust 331 B COCTOSHUU MOKOSI
(1,5 MUHYTBI C OTKPBITBIMM IJ1a3aMU U 1,5 MUHYTBI — C
3aKPBITBHIMM) 10 W TOCJIE€ MIPOBOIO TPEHUPOBOYHOTO
matya. DAA paccuuThIBajach KaK pa3HOCTh JOrapuhMoB
MOIITHOCTH aJibpa-putMa (8—13 I'll) B TOOHBIX OTBEACHM -
ax. MAA = log(F3) — log(F4). Pacuer mpousBomwics
OTJEJIBHO JIJISI 3aITUCHU C OTKPBITBIMU TJIa3aMM, 3aKPBITBIMU
rJla3aMu, a TaKKe YCPEAHEHHO IO 3TUM YCIOBUSIM 3aITUCH.

3a JIeHb 0 UTPHI YYaCTHUKU 3aITOJTHUIN OITPOCHUK TSI
OLIEHKM MCIOJHUTENbHbIX dyHKuuil (Behavior Rating
Inventory of Executive Function-2, BRIEF-2). Ha Bropoii
JeHb YYaCTHUKU NPUHSUIM Y4acTHUE B TPEHUPOBOYHOM
matye o Dota 2™ unu CS:GO™, B xoae KOTOPOro ObLIN
cobpanbl DDI'-gaHHbIe, a TaKXKe 3a(pUKCUPOBAH UTOTOBBIN
KOMaHIHBII pe3ybTat (rmobeia WiK MopaxkeHKe) 10 UTOTY
urpel. [lociie UIpbl yY4aCTHUKU 3aIlOJHSUIM OIPOCHUK
cocrosiHug noroka (Flow State Scale-2, FSS-2).

DKCIUIOPATOPHBIM CTATUCTUYECKUX aHAJIA3 BBITTOTHSLICS
METOJIOM JIMHEHHOM Perpeccuu 1 MpeaycMaTpUBal MOJIEIH-
poBaHUE MHOXKECTBa BO3MOXHBIX B3aMMOCBSI3EH MEXIy
DAA ¥ mKajxaMu OIPOCHUKOB, UTPOii, KOMaHIHOM pe3yJib-
TaTMBHOCTBIO MPY YYETe BO3pACcTa YIaCTHUKOB U UTPHI.

Pe3ynbTaThl M 00CYKIEHHE

[TosryyeHHbIE pe3yabTaThl yKa3blBalOT Ha TO, YTO IMOBBI-
IlIEHWe OTHOCUTEJbHOI aKTMBHOCTM B IpaBOil JIOOHOM
ob6nacty (MO OTHOIIEHUIO K aKTUBHOCTU B JIEBOI JIOOHOI
00J1aCTH) CBSI3aHO C YXYAIIEHUEM TTOBEIEHYECKOM peryJisi-
uuu (f = 0,15, p,, . = 0,02). Kpome Toro, mosbilIeHUE
OTHOCUTEJIbHOM aKTMBHOCTM B JIEBOW JIOOHOM oOJjacTu
MOXET OBbITh CBSI3aHO CO CHUKEHMEM 3MOLIMOHABbHOMN
perynauuu (f = —0.12, p, . = 0,14).

YcTaHoBIeHHAasT B3aUMOCBSI3b MEXIY OTHOCUTEIbHOM
AKTUBHOCTBIO B TpaBOil JIOOHOI 00JacTM U MHIEKCOM
noBeaeHueckoi peryasuuu (UITP; 6onee BbicOKMit Gasit
COOTBETCTBYET 0o0Jiee HU3KOW CIIOCOOHOCTU K PErysiiuu
MOBENEeHNMsI) KOHIIENTYaJbHO COTIJIacyeTcss ¢ TaHHBIMU O
cBsa3u PAA ¢ caMmoperyisinueil, MPeuMylIeCTBEHHO B
YacTU KOHTpoas wummyiabcoB (Zhang et al., 2020).
Pesynbratel Takke COTIJIacyloTCsl C paHee BbISIBJICHHOM
MOJIOXKUTEIBbHON CBSI3bI0 MEXITY OTHOCUTEIbHON aKTUB-
HOCTb JIEBOI JTOOHOI 00J1aCTU Y SMOLIMOHAIbHBIM UHTE-
nektoMm (Mikolajczak et al., 2010). ITockoabky UITP yka-
3bIBAET HA KOHTPOJIb 34 MOCJIEACTBUSIMU AEHCTBUI B COLIU-
aJbHOM KOHTEKCTe, YCIIellIHasl MOBeACHYECKasl PeryIsiius
OyneT 3aBHUCETh OT YPOBHS SMOLIMOHAJILHOTO MHTEJUIEKTA.
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Cea3p Mexny PAA M MHIEKCOM SMOLMOHAILHON
peryasinuun (MOP) okazanach He3HAUMMOM Mocje Mpu-
MEHEHUs TIONMPaBKM Ha MHOXECTBCHHBICE CpaBHEHUS,
OIHAKO HabJo1anach TEHASHIIUS K CHUXKEHUIO SMOILIMO -
HaJILHOM PETYNSILUU MPU YBEJIMYCHUU OTHOCUTEIIBHOMU
aKTUBHOCTU B JIEBOI JJOOHOI 00JacTU. DTOT pe3ysbTaT
COTJIacyeTcsl ¢ JaHHBIMU O B3aMMOCBSI3U MEX1y MOBBILIE -
HUEM aKTUBHOCTH MPe@POHTATBHOI KOPHI ¥ CHIKEHNEM
pe3yAbTaTUBHOCTA B 3ajadye Ha IPUHSITHE pEIIeHW B
SMOLMOHAJIBHO OKpaiieHHOM KoHTekcTe (Edmunds et
al., 2023).

ITpuMeuaTeTbHO, YTO OTHOCHUTEIBHO OOJIBIIYIO AaKTHB-
HOCTb B JIEBOI JJOOHOI 00J1aCTU aCCOUMUPYIOT C UMITYJIb-
cuBHocThio. Gable et al. (2015) mokazanu, 4TO CKJIOHHO-
CTBI0O K WMITYJIbCUBHOMY IIOBEICHUIO B TMO3UTUBHOM
HACTPOCHUM CBSI3aHA C OTHOCHUTEIBHBIM CHIDKEHHEM
aKTUBHOCTM MpaBoil JIOOHOW monu. Jlpyrue acnekTbl
UMIYJIbCUBHOCTH MMEIU aHajdoruuHyio cBs3b (Neal,
Gable, 2016; Neal, Gable, 2017).

et 3MOLMOHATBLHOM PETYISIIUM MOXET BBbIpa-
JKaTbCS B OMOIMOHAIBHOM JTAOMILHOCTH, BCIIBUIBYNMBOCTHI
U HaBsA34MBbIX TmepexuBaHusx (Gioia, Isquith, Roth,
2018). Bbicokass MMIYJIbCUBHOCTh B JAHHOM KOHTEKCTE
MOKET YKa3bIBaTh Ha IMOBBIIICHHYIO PEaKTUBHOCTh B OTBET
Ha 3MOLMOHAJIbHbIE TPUITEPHI, 3aTPYAHSIONIYIO peaan3a-
LIMIO UCTIOJTHUTEIBHOTO KOHTPOJISI.

HecMoTpst Ha COTrTacCOBAaHHOCTH PE3YJbTaTOB C PSAOM
KWCCAeI0BAaHUI, BaXXHO TOAYEPKHYTh pa3HOHAIpaBJeH-
Hylo cBs13b PAA ¢ UIIP u UDP. Tak, oTHOocUTeIbHAS
aKTMBHOCTb B IpaBoii JOOHOI 00JacTU CBsI3aHA HEeTaTUB-
HO C TTOBEJEHYECKOI peryasiuuneii, Ho MOJOXUTEJIbHO — C
smouuoHanbHo#. MUTTP MoxeT oTpaxaTh He TOJbKO CHU-
JKeHHE TOPMO3HOI'O KOHTPOJISI, HO U HapylIeHue TMpoliec-
COB MOHUTOpPUHIA COOCTBEHHOTO TOBEAEHMSI, BKJIIOUAlO-
LIMX CITOCOOHOCTh OLIEHUBATh CBOU AEWUCTBUS Yepe3 Mpu-
3My BocnpuaTus okpyxawouux (Gioia, Isquith, Roth,
2018). Takoe coueTaHuEe MOXKET MPUBECTU K MTOBBIIIEHHON
UMITyJIbCUBHOCTU, KOTOpasi He 00513aTeIbHO COMTPOBOXK/IA-
eTcsl CyOBEeKTUBHOM HEOOXOAMMOCTBIO KOPPEKTHUPOBATH
moBeAcHUe. HampoTuB, TPYTHOCTH B 3MOIIMOHAJIBHOU
PEeryJsiMY MOXKHO CYUTATh 60J1e€ OCO3HABAEMbIMU B CUJTY
CyOBEKTUBHOM 3HAYMMOCTH TPUTTEPOB.

B pamkax BTOpoil 1ieau MCCIENOBaHUS HE YAAIOCh
00HApYXUTh 3HAUMMEIX cBsi3eit MAA 110CIe UTpHI ¢ mode-
IOM WU TIOpaXkeHMEeM KOMaHIbl M COCTOSTHUEM IIOTOKA.
OnHako HabJo1aIach TEHAEHIIUS K B3auMocBs3u MAA ¢
ayToTeanueckum onbitoM (5= 0.09, p, .= 0,16) — cocro-
SHUEM TTOBBIIICHHOU BHYTPEHHEH MOTWBAIIUM, OPUEHTH-
POBAaHHOI Ha MpOLIeCC, a HE Ha pe3yabTaT NeITeIbHOCTU
(Cziksentmihalyi, 1990). D10 MpOTMBOPEUYUT OOIBIIUH-
CTBY MCCJICIOBAHWIA, CBSI3BIBAIOIINX aKTUBHOCTBH ITPABOM
mpePOHTATBLHON KOPBI C MOTHBALMEH M30eTaHWsI, HO
corjlacyeTcs C pe3yjbTaTaMu, YKa3bIBAIOIIUMU Ha €€ CBI3b
co crpemyieHueM K noucky omnyumeHuit (Neal, Gable,
2016). JJaHHOe HPOTUBOPEYME MOXKET OBbITh OOBSICHEHO
creuM@PUKOl  KOMaHIHBIX KOMIIBIOTEPHBIX  HUTP.
[ToBEIIICHHAS BOBJIEUEHHOCTh MOXKET YCYIIMBATh 3MOIINO-
HaJbHbIE TIepeKMBaHUS U3-3a COLMAIbHON U COpeBHOBA-
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TEJTHbHON MUHAMUKW. MOXHO IpEANoOXUTh, YTO M3HA-  IecC. B ToJIb3y 3TOT0 CBUIETENIBCTBYIOT BBIBOIBI O TOM,
yajbHbIe peakiuyd u30eraHus, BO3HUKAIOIIME B OTBET Ha  YTO WIPHI, BhI3bIBaIOIINE 00JIee CUIbHBIE 9MOIIMOHATBHBIC
WTPOBBIE CUTYaIlMW, BITOCIEACTBUU MOTJIM TIEPEOIICHU-  peaKIMu, YacTO BOCTIPMHUMAIOTCS Kak 0oJiee YBIeKaTe/Ib-
BaThCsI U CIIOCOOCTBOBATH BOBJIEUEHHOCTHU B UTPOBO Mpo-  Hble (Salminen et al., 2009).
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