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Abstract

Computer games have become an integral part of everyday life for most adolescents, although the impact
on cognitive skills is still controversial and nearly no data are available from Central Asia. This study
examined the association of regular gaming with four cognitive functions (processing speed, working
memory, inhibitory control and cognitive flexibility) in adolescent boys aged 13—14 years old. Sixty eighth-
grade boys from a Bishkek lyceum were divided into gamers (n = 31) and non-gamers (n = 29) and assessed
with four PsyToolkit tasks - Digit Symbol Substitution Test, a 2-Back task, the Stroop task and a task-
switching paradigm. Sleep, school grades and physical activity were documented as controls on a short
questionnaire. Independent-samples t-tests showed no significant group differences on any measure, with
effect sizes ranging fromd = -.03 to .21, significantly below the sensitivity of the design. Weekly hours spent
gaming were not predictive of performance. The results are congruent with the sceptical side of the
gaming-and-cognition literature and provide a first Kyrgyz data point to it.
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Introduction

Computer gaming have gone from a fringe hobby to a daily habit for teens. The spread of
phones, consoles and home computers has allowed young people to play virtually anywhere. Surveys
in numerous countries have shown that everyday gaming among adolescents is somewhere between
60 and 90 per cent and boys often game more hours than girls [1, p. 66]. So many kids spend so much
time gaming. The obvious question is: can gaming damage their brains?

Research has not answered this question. One type of work reports real cognitive
improvements. Green and Bavelier found that action-game players are better at detecting and
pursuing visual targets than non-players [2, p. 535]. In a later meta-analysis, dozens of studies were
examined and indicated moderate increases in attention and processing speed in players of action-
games [3, p. 92]. A major US neuroimaging experiment revealed that children who played three or

@ ® © The Author(s) 2026.
This article is an open access article distributed under the terms and conditions of the Creative Commons

Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).


mailto:zhavlonbek.kamalov@alatoo.edu.kg

Espa3sus usundeenspy aubik xypHabl, 2026, N24 202

more hours a day performed better on some memory and impulse-control tasks than children who did
not play at all [4, p. 4]. On their own, these studies show that gaming might sharpen some skills.

A second line of work is more conservative. Controlling for general 1Q, the difference between
gamers and non-gamers almost vanished in Unsworth et al. [5, p. 766]. Tatlidil and Gobet took it a
step further: sala When adjusting for publication bias, the average advantage of game training across
multiple studies was close to zero [6, p. 122]. Working with more than 120,000 teenagers, Przybylski
and Weinstein found that moderate screen use was associated with slightly better well-being than no
use, while severe use was associated with worse outcomes — a curved rather than straight-line trend
[7, p. 211]. Taken together these studies point to early promising outcomes that may disappear when
the design is adjusted.

Three theories structure the argument. Piaget put the period from eleven on in the formal
operational stage, when abstract reasoning and rule-based thinking develop [8, p. 1]. According to
Vygotsky higher mental functions are developed by cultural tools. In this point of view a complex
game is a modern instrument, which could mediate thinking [9, p. 39]. Other neurodevelopmental
research indicates that the adolescent brain is very responsive to reward with the control system still
evolving, making games with fast feedback exciting and possibly challenging for this age group [10,
p. 116].

This body of study is lacking in regional and developmental diversity. Most research are done
on university students or young people from North America and Western Europe. To the author’s
knowledge, few tests several executive functions within the same early-adolescent sample and none
in Kyrgyzstan. Local teachers and parents have to make conclusions from quite different contexts
when deciding how to handle screen time and gaming at home and in school.

The present study fills this gap by examining a small, tightly controlled sample of adolescent
boys from Kyrgyzstan. The aim is to study the influence of computer games on the cognitive
development of adolescents. Four objectives follow from this aim. The first is to compare gamers and
non-gamers on four cognitive functions. The second is to test whether more hours of play relate to
better or worse scores within the gamer group. The third is to check whether any group difference
survives controls for sleep, school grades, and physical activity. The fourth is to turn the findings into
practical advice for schools and families.

Research Methodology

Design. The study used a cross-sectional, between-subjects design. Two groups of boys, regular
and non-regular players of computer games were compared on four cognitive tests. Three lifestyle
variables were measured and utilized as statistical controls (sleep, school grades and physical
activity). This way, any difference between groups would be tougher to explain away by these
characteristics.

Participants. Sixty eighth-grade guys participated. They were all thirteen or fourteen years old
and studied at the Kurmanbek Baatyr Children's Lyceum, a division of the Sapat International
Educational Institution in Bishkek. The sample was exclusively male due to the structure of the
school, which also removed the well-known gender gap in gaming as a source of noise. Based on a
screening question on weekly playing, 31 boys were classified as gamers (five or more hours per
week, with an average approaching fourteen hours) and 29 as non-gamers (less than one hour per
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week). Each subject was given a code from S-1 to S-60. The list associating codes with names was
kept offline by the author and was never incorporated into the analysis file. Hence the data remained
anonymous.

Instruments. Cognitive performance was assessed with four well-established tasks available
in PsyToolkit, a free web-based platform for executing experiments and questionnaires [11, p. 1097].
We designed each exercise to assess one of the four functions under consideration. The Digit Symbol
Substitution Test assesses processing speed, in which the subject replicates symbols coupled with
digits as soon as possible for a specified period of time. The 2-Back task assesses working memory
updating. A letter is given and the participant answers whenever the current letter matches the letter
two steps back. The Stroop task evaluates inhibitory control, where the participant states the ink color
of a word while ignoring the colour spelled by the word, and the slowing on mismatched trials is the
interference score [12, p. 165]. The task-switching paradigm assesses cognitive flexibility. Here the
subject switches between two sorting rules. The additional time required on switch trials is the switch
cost [13, p. 137]. Information on age, gaming patterns, hours of sleep on school nights, grade-point
average, and weekly days of physical activity was obtained using a short questionnaire based on a
draft produced with the supervisor.

Procedure. Data were collected in the school during the spring semester. Prior to any testing
being started, permission was acquired from the administration and consent papers were given home
to the parents. First each boy completed the paper questionnaire, which took about fifteen minutes.
Then he performed the four cognitive activities on a lab computer, in a single session lasting about
half an hour. The chores were always in the same order. Answers to the questionnaires and test scores
were kept under the same anonymous code so that the records of each boy could be linked, without
disclosing his identity.

Data analysis. Prior to the main analysis, reaction-time data were cleaned by excluding trials
faster than 150 milliseconds or slower than 2,000 milliseconds, as these are frequently indicative of
guessing or gaps of attention. No individual lost more than fifteen per cent of trials. Independent-
samples t-tests were employed for comparisons of group means. The Mann-Whitney U test was
utilized as a check where distributions were skewed. Effect sizes were given as Cohen’s d, reading
against the traditional benchmarks of 0.2, 0.5, and 0.8 for small, medium, and large effects [14, p.
25]. In the gamer group, correlation between Pearson and Spearman was performed to assess the
relationship between weekly hours and scores and a squared term was added to test for the curved
pattern predicted by the Goldilocks hypothesis. Finally, multiple regression tested if the gaming status
still explained any variance after considering sleep, grades and physical activity. All analyses were
conducted in SPSS.

Results

Group characteristics. The two groups were well matched on every background variable, so
later comparisons are not confounded by age, sleep, school performance or exercise level. The gamers
averaged almost fourteen hours a week of play time while the non-gamers averaged less than an hour,
so the lines were rather clear. Table 1 provides you the whole story.
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Table 1. Background characteristics and cognitive scores by group (M + SD)

Variable Gamers (n = 31) Non-gamers (n = 29)
Age, years 13.39+£0.50 13.38 £0.49
Sleep, h/night 6.50 £ 0.87 6.74+£0.74
GPA, 5-point scale 3.36 £0.54 3.23+£0.53
Physical activity, days/week 204+1.01 2.09+£1.15
DSST, correct responses 69.39 + 10.85 67.41 +14.33
2-Back, hits — false alarms 28.48 +6.69 27.17 £8.27
Stroop interference, ms 80.42 +27.30 74.93 +23.34
Switch cost, ms 73.15 + 26.46 73.85 + 25.40

On three of the four cognitive tests the gamers had a small numerical lead, although the
disparities were tiny compared with the spread within each group. Also note the direction: for the
Stroop task a bigger interference score is worse, so the gamers' higher result of 80.42 ms is a small
disadvantage rather than an edge.

Group comparisons. None of the four differences was statistically significant. t-statistics, p-
values and effect sizes are shown in Table 2. All effects were minor by Cohen’s criterion (d = -0.03
to 0.21) and all p-values were far above 0.40.

Table 2. Independent-samples t-tests and effect sizes

Measure t p Cohen’sd
DSST correct 0.60 .548 0.16
2-Back hits — false alarms 0.68 501 0.17
Stroop interference 0.83 412 0.21
Switch cost -0.12 .906 —0.03

These statistics put in perspective using a power check. There were around thirty boys each
group, and the design was only sensitive to effects of d=0.74 or greater. Actually the differences
identified were three to four times less, so the honest reading here is that there is no large effect, not
that there could never be an effect of any size.

In the gamers group. More play didn't lead to better scores. " Weekly hours were weakly
correlated with each cognitive measure (r = —0.08 to 0.25) and none were significant (all p > .15).
Nothing changed when we included a squared term to test the curved Goldilocks pattern —those terms
weren’t significant either (all ps > .25). When sleep, GPA, and physical activity were incorporated in
a regression with gaming status, the lifestyle variables explained whatever little incremental variance
was found, with no contribution from gaming status (all ps > .35).

Absolute performance against international norms. Without Kyrgyz norms for these tasks,
the raw scores are worth reading in their own right, not just as a group comparison. The sample
averaged 68.4 accurate responses on the DSST. This is within the range of 55 and 80 reported for
Western thirteen-year-olds. The hit rate on the 2-Back of 55-57 per cent was lower than the 75-80
per cent reported by Pelegrina and colleagues for the same age in a large European sample [15, p.
1547]. Nevertheless, false alarms still were low at about 5.5, indicating a cautious, speed-first strategy
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rather than a real weakness of memory. Both the Stroop interference (77.8 ms) and the switch cost
(73.5 ms) were lower than the typical ranges for adolescents (80-120 ms and 80-140 ms,
respectively), approaching adult performance. So, in a nutshell, this group had good inhibitory control
and flexibility, only working memory was a little bit soft.

Discussion

The main finding is straightforward: in these boys, regular gaming was not detectably
associated with processing speed, working memory, inhibitory control or cognitive flexibility. This
places the study on the skeptical side of the argument. It sits comfortably alongside Unsworth et al.’s
gamer advantage vanishing when 1Q was adjusted [ 5, p. 766] and the corrected meta-analysis of
Sala, Tatlidil and Gobet where the average training benefit shrinks towards zero [ 6, p. 122]. This is
not in agreement with the more positive image drawn by Green and Bavelier [2, p. 535] or the recent
neuroimaging results of Chaarani and colleagues [4, p. 4].

What difference? There are four explanations that seem worth considering. The first one is
statistical power. With thirty boys in each group, the study could only detect rather big effects, thus
a real but modest benefit could easily have gone undetected. The second is age. The boys may just be
too young at thirteen or fourteen for the gaming benefits to build up; studies indicating advantages
are frequently with older or longer-exposed gamers. The third is genre. The sample played a variety
of titles and only a portion of it was the fast-paced action games most commonly linked with cognitive
advances, so any genre-specific effect would be diluted. The fourth is location. Almost all favorable
findings are from Western samples and whether they even translate to a Kyrgyz school is an
unresolved subject.

One thing in the data warrants a second look. Lifestyle variables, including sleep and grades,
explained more of the variation in test scores than did gaming status. It’s a quiet but helpful reminder
that for everyday cognitive performance in this age range, how a teenager sleeps and studies may be
more important than whether he games.

The findings have some practical messages. So what’s the bottom line for teachers? It’s not
alarm, it’s knowledge. These facts do not justify a blanket ban on gaming, but they do support getting
kids to pay attention to sleep and to have solid study habits. The broader literature backs moderation,
a shared understanding of what their sons are playing, and a screen-free hour before bedtime as
sensible actions for parents to take. For the boys themselves, a good rule of thumb is to monitor how
much time they are playing and not let games eat into sleep or other activities.

The study has major limitations. Since it is cross-sectional, it cannot demonstrate cause and
effect. The sample is limited, from one school and all male which limits how far the results travel. .
Playtime was self-reported, which is easy but dirty. And the design didn’t segregate genres or screen
for problem gaming, both of which could matter.

These bounds suggest future work directly. A larger Kyrgyz study — two or three hundred
participants from multiple schools, including girls — would have the power this one lacked. Following
the same kids over two or three years would allow researchers to see change rather than a one-off
snapshot. You may separate players by genre and add a quick screen to identify issue gaming. This
is the kind of undertaking that would make a good PhD thesis or multi-institutional collaboration.
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Conclusion

This study explored the relationship between regular computer gaming and four cognitive
functions in sixty eighth grade Kyrgyz males and found no statistically significant relationship. The
differences between gamers and non-gamers were modest and statistically unconvincing and more
hours of play didn’t transfer into higher or poorer scores. In absolute terms boys had excellent
inhibitory control and flexibility but a softer profile on working memory. This work provides a first
school-based data point on gaming and cognition from Kyrgyzstan, demonstrates how difficult it is
to capture typical gaming effects in a study of this size, and indicates that sleep and school habits
deserve at least as much attention as gaming when adults think about adolescents’ thinking skills.
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AHHOTa g

KOMITBIOTEPIUK OIOHAAp OYTYHKY KYHMI® 6OcIypyMaepAyH 6ackiMayy OemyTyHYH KYHYMIYK
JKaIIoOCyHYH 6up 6emyry, 6MpPOK amapfbIH OM SKYTYPTYYr® TUMTU3TEH TAaaCHUpW TAIAIITyy OGOMIOH
KaJyyja, all aMu Bopbopayk A3usiziaH MaaabIMaT I93PIIVK KOK. 3UITIeeIe Y3TYITYKCY3 OIOH OMHO0 13—
14 >KaInTarbkl 3pKeK OAIMap[AblH TOPT KOTHUTUBIUK (YHKIUSCHI — MAaadbIMATThl HINTETYY
BUIJAMIIBIThI, WUINTEN >KAaTKaH 3C, TOPMO3 KOHTPOJIb >KaHAa KOTHUTUBAWK WUKEMIYYIYK — MeEHEeH
OaiaHbInIabbl [[ereH Cypoo TEKIIePUINU. BUINKEKTerw JUIENHINH AITBIMBIII CErM3UHYM KIIace
OKyy4ycy OIOHYynapra (n = 31) ’KaHa OOH ouHo6oroHmopro (n = 29) 6emynym, PsyToolkit
1aTdOpPMaCchIHbIH TOPT TAIlIIbIPMachl MEHEH TeKIIepWIAu: udpartapabl CUMBOIIOpP MeHEH
aMIMAIITBIPYy TecTu, 2-Back Tammibipmackl, CTPYI TECTH >KaHa TaIIIbIPMATAPAbl KOTOPYIITYPYY
mapagurmachl. KbICKa aHKeTa YUKy, OKYY SKeTHUIIKEHIWUIM >KaHa JieHe aKTUBAYYIYLTYH Ke36MeIl
©3TepMeJIepy KaTapbl KATTA/Ibl. t-KPUTEPUI 94 61p KOPCOTKYY 60I0HYA TOTITOPAYH OPTOCYH/A ONYTTYY
aMBIPMaYbUIBIKThHI TAMIKAH JKOK; 3¢ derT emuemaepy d = -0,03TeH 0,21Te YeHMUH O0MYII, TU3AUH]IBIH
Ce3rMUTHUK YernuHeH OMp TOm TeMeH. OIOHUYIAPAbIH UYKUH/E OIOH CAATTAPbIHBIH CAHbl HATHIMIKAHBI
OO0JKOIOTOH >KOK. AJIBIHTAH MAalbIMAaTTap afabMsATTarbl CKEMITUKAIBIK GarbITKa [al KeJIWIl, ara
OMPUHYY KbIPTbI3 YEKUTHUH KOIIIOT.

AUKBIY CO3[I0P: KOMIIBIOTEPIVK OI0HIap, KOTHUTUBAWK 6HYTYY, 6COYPYMIOpP, aTKapyyuy GyHKIMsIIap,
MaaJIBIMATThI UIITETYY bUITaMIbITHI, UIIITEI >KaTKaH 3C, TOPMO3 KOHTPO/Ib, KbIprezcTan
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AHHOTa g

CerofHs KOMIIBIOTEPHBIE UTPHI ABISIOTCA YacThI0 IIOBCEIHEBHOM KU3HU OOJBIIMHCTBA IIOIPOCTKOB.
OmHaRO HCCIeNOBaHUSA, IpOoBeNeHHble B I[eHTpPalTbHOW A3WMHM, MOKA3bIBAIOT, YTO UX BIUSHHWE Ha
MBITIVTEHWE OCTAETCSI CIIOPHBIM. B MccimeioBaHMM ObIIO TPOAHATU3UPOBAHO, CBSI3aHa JIU PETYIsIpHAs
Urpa C YeTHIPbMS KOTHUTUBHBIMU (YHKIUSIMM Y MaJIbUYMKOB B BO3pacTe OT TPUHAALATH [0
YeThIPHAMIIATH JIET: CKOPOCTHIO 00paboTKY MHGbOpMAIHK, paboyei IaMsaThi0, TOPMO3HBIM KOHTPOJIEM
¥ KOTHUTWUBHOM THOKOCTHIO. IIleCThAeCAT YUEHWKOB BOCHMOTO KIacCca BUIMTKEKCKOTO JUIES ObUTH
paszeneHbl Ha IPYIIIIbL, COCTOSIIINE U3 UTPAIOITUX (N = 31) ¥ HEUTPAOIIUX (N = 29). OHU TakKe MNPOIUIX
TeCTHpOBaHMe UeThIpbMs 3amaHusaMu PsyToolkit: TecTom 3amMeHBI IMdp CMMBOIAMM, 33afaHUEM 2-
Back, Tectom CTpyma ¥ MapafWrMOW IMEPEeKTIYeHMsT 3afad. KopoTKasi aHKeTa oOmpemenuia
KOHTPOJIbHBIE IEpeMeHHbIe B BUJIe CHA, YCIIeBAeMOCTH U (DU3UUECKOW aKTUBHOCTU. HU 1o omHOMY
MTOKA3aTeNIo t-KPUTEPUM He 00HAPY;KUII 3HAYMMBIX Pa3TUUMI MeKIY TPYIIIaMu; padMepbl 3(hGhHeKTOB
coctaBunu d = -0,03 10 0,21, YTO 3HAYNUTETHHO HIDKE ITOPOra YyBCTBUTEILHOCTY AM3alHa. YK CII0 YacoB
WUTPHl B TPYIIE He IIPeJCKa3bIBA/I0 pe3y/bTar. [[aHHbIe, MOyUYeHHbIe, HE TOJIHKO COIVIACYIOTCS CO
CRENMTUYECKUM HaIlpaBIeHHUeM IMTEPATYPhI, HO U J0OABIISIOT EPBYIO KbIPTHI3CKYIO TOUKY.

KitroueBble C10Ba: KOMIIBIOTEPHBIE WUTPHI, KOTHUTUBHOE Pa3BUTHeE, MOJPOCTKU, WCIIOIHUTEIbHbIE
dyHRIIMM, CROpOCTH 00paboTRYU nHMOpPMaIMu, paboyast TamMsaATh, TOPMO3HBIN KOHTPOJb, KbIPTBI3CTaH
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