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Abstract

Effects of Playing Video Games on Students’ Selection Test Results to Enter
Nazarbayev Intellectual schools

These days children spend a lot of time playing a variety of video games, created for
different ages, devices and preferences. This makes their parents worry about their academic
achievements, especially if they plan to compete for placement in a selective school. To
address this issue the present study aimed to determine whether playing video games affected
students’ performance in high-stake standardised entrance tests. For this purpose, 255
students’ self-reported video game behaviour and their selection test results to enter Grade
7 of Nazarbayev Intellectual schools were analysed making use of multiple regression
modelling. Students’ video gaming behaviour were represented by their favourite video
game, genre and their playing habits during weekdays and weekends. NIS selection test
results included the students’ scores in 7 academic domains - Mathematics, Quantitative
Reasoning, Kazakh as the first and second, Russian as the first and second, and English
languages. The present study established significant positive effects of playing video games
of Sandbox, Strategy and Simulation genres on Mathematics and Quantitative Reasoning
scores, Strategy genres on Kazakh as the first language, Action and Sports genres on Russian
as the first language. A significant negative association was also found between playing
games during weekdays and Mathematics, Quantitative Reasoning, and Language tests for
students with Russian as the first language as well as significant positive effect between
these subjects and playing during weekends. These findings suggest that playing video
games of specific genres may enhance students’ complex cognitive abilities, for instance
spatial reasoning skills, computational thinking, problem-solving skills, as well as provide
necessary relaxation and motivation for further studying. These scientific research findings

enrich existing literature on the influence of playing video games on students’ performance
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in high-stake standardised tests and contribute to the knowledge of interested stakeholders,

especially parents, teachers, psychologists and students.



AOcTpakT
Beiineoiibinnapasin Hazap0aes 3usitkepiiik MeKTenTepine Tycy yuIliH
OKYyWIbLIAPABI ipiKTey TeCTiHiH HITHAKeIepiHe dcepi

Kazipri Tagna 6ananxap opTypdi Kac epeKIeirine, KYpbUIFbl TYpi MEH OWBIHIIIBI
KaJlayblHa apHAJIFaH TYpJli OCHHEONUBIHIAP Il OMHAYFA KOIT YaKbIT dKYMCalIbl. byt xaraait
aTa-aHajap bl OallaTapbIHBIH aKaIeMHUSUIBIK YIITEPiMiHE KaThICThI aJlaHaTalbl, dcipece
MaMaH/aHIbIPBUIFAaH MEKTEIKE TYCY KOHKYPChIHA KaThICY/Ibl KOCIIapian KypreH
OananapplH aTa-aHajdapbl YIIiH 0aCThI MACeNe OOJIBINT Ta0bLIAAbl. ATaTFaH MOCEIICH]
HETI3re ajia OTBIPBIIN, Oy 3epTTEY KYMBICHI CTaHAAPTTAIFaH JKOFaphl JEHT eIl TyCy
TECTIHAETI OKYIIBIIAP/IBIH KOPCETKIIITepiHE OCHHECOMBIHAAPIBIH OCEPIH aHBIKTAYFa
OarbpITTanFaH. by OarbITTa OipHEIIE PerpecCUsIbIK MOACIBIACY/II Mai1aTany apKbLIbI
HazapOaeB 3usTKepiIik MEKTENTEPiHiH /-CHIHBINITAPbIHA TYCY YIIiH ipiKTEy TECTiHE
KaThICKaH 255 OKYIIBIHBIH HOTHKECI MEH OCHEOMBIH OifHAY TOPTiOiHIH KOpCceTKImTepiHe
Tanaay Kyprizuial. OKymbsuiapAasiH OeHHEONBIH OlHAY TOPTIOIHIH KOPCETKIIITEpiHEe
CYMIKTI OCMHEONBIHHBIH aTaybl, OEHHEONbIH JKaHPBI, )KYMBIC XKoHE JIeMabIlC KyHAEpIHIeT1
OiibIH oliHay oeTi Kipenai. H3M-re ipikTey TecTiHIH HOTHXKeNepl / akaAeMHsUIbIK ToH
OOMBIHIIIA OKYIIBIIAPIbIH HOTHUKEJIEPIH KAMTH/IbI. MATEMaTHKa, CaH/IbIK cuIaTTaMmarap,
Ka3ak Tt (OipiHIIi JKOHE eKIHII Ti peTiHe), opbic Tii (OipiHIIi )KOHE eKIHIII T
peTiHjie) XoHe aFbUIIIBIH Tii. 3epTTey OapbichiHaa «KyMmcanFbiiny, «CTpaTerusy xoHe
«Cumynsauus» KaHpbIHIAaFrbl OeHEOWbIHAAPABIH MaTEMAaTHKa MEH CaH/bIK CHUIIaTTamasap
HOTHXKeNepine, «CTparerusy *KaHpbIHIAFbl OWBIHAAP/IBIH Ka3ak Tii (OipiHImi Ti)
HOTHKENepiHe, an «DKieH», «CropT» )KaHPbIHAAFbl OHBIHAAPIBIH OpPBIC Tii (OipiHIIi TiN)
HOTHIKEJIEPIHE alTapJIbIKTall OH ocep eTeTiHl aHbIKTaabl. CoHai-aK KyYMBIC KYHIEP1
OfHAJIFaH OMBIH/IAp MEH MaTeMaTHKa, CaHJIbIK CUIIaTTaMaliap, OPBIC TITH/E OLTIM aaThiH

OKYIIbLJIapFa apHAJIFaH TUIIK TECTI apachlHIa alTapJIbIKTal Tepic OailmaHpIc OaiiKamaisl,



aJI IeMaJIbIC KYHIEpiHAer1 OWbIHAap OOMBIHINA aTalFaH OHACPAIH HOTHKEIIEPIHCH
ailiTapibIKTail OH ocep KopiHeai. AJIBIHFaH HOTIKeNep Oenrisi Oip kaHpJarsl
OCHEONBIHIAP IBIH OKYIIBUTIAPABIH KYP/IENi TaHBIMJIBIK KaOlIeTTepiHe dcep eTeTiHIH, aTarl
aliTKaH/1a, KEHICTIKTIK Oifylay, OMEH ecenTey *KoHe MpobdieManapIpl ey CeKuIi
JaFAbUIap/Ibl JaMBITYFa bIKIA eTeTiHiH kepcereni. COHbIMEH KaTap OeifHeoMbIHAap
OKYIIBUIAPIBIH OMIAFbIIall IeMallyblHa, OKyFa JIETeH BIHTAChIH apTThIPYbIHA J]a Heri3 6oia
anazpl. KapacThIpbUTBINT OTHIPFaH FEUIBIMU 3€PTTEYiH HOTH)KEJIEPi CTaHAapTTaIFaH
JKOFapBbI ACHIeHIIl TYCY TecTi OOMBIHIIAa OeWHEOWBIHIAPIBIH OKYIIBLIAPIBIH
KOPCETKIIITEpiHEe dcepi Typalbl FBIIBIMU OAFBITTAFbI 9ACONETTEPIIH JaMYbIHA YJIeC KOCHIII,
MYJIIEII TapanTapablH — aTa-aHa, MyFaIiM, TICUXOJIOT TIeH OKYIIBUIAPIBIH OUTiM JIeHTeHiH

apTTHIPYFa BIKIAT €TE/Ii.
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AOcTpakT
Bausinne Buieourp Ha pe3yJibTaThbl 0TOOPOYHOIO TECTA y4AIMXCS
no nocrymjiennio B Hazapoaes UHTe/1ekTyabHbIE IIKOJIbI
B nacrosimee BpeMs 1eTH POBOAST MHOTO BPEMEHH, UTpasi B pa3HOOOpa3HbIe

BHJICOUTPBI, CO3JaHHbIC JIJIS1 PA3HBIX BO3PACTOB, YCTPOUCTB U MPEANIOYTEHU. [JaHHOe
SIBJICHHUE 3aCTaBIISICT POJUTEIICH OECIIOKOUTHCS 00 aKaIeMUYeCKON YCIIeBAeMOCTH CBOUX
neTel, 0COOCHHO €CIIM OHM TUTAHUPYIOT Y4aCTBOBATh B KOHKYPCE Ha MOCTYIUICHHUE B
CHEeIHATM3UPOBAHHYIO IIKOITY. [[puHIMast BO BHUMaHHUE JaHHYIO POOJIeMy, HACTOSIIIEE
MCCJIEI0BAHNE HAMPABIICHO HA ONPEIEICHUE BIUSHUS BUJICONUTDP HA NTOKA3ATENN YHallUXCs
B CTaH/IapTU3UPOBAHHBIX BCTYNUTEIbHBIX TECTAX C BHICOKMMHU cTaBKamu. C 3TOM LIebI0
IIyTE€M UCIOJIb30BaHUsI MHOKECTBEHHOTO PETPECCHOHHOT0 MOJIEJIMPOBAHUS ObLI POBEIECH
aHaJIN3 MOKa3aresell noBeaeHus 255 yyamuxcs B BUAEOUrpax ¢ UX pe3yibTaTaMu
0TOOPOYHOTrO TeCTa MO MOCTYIUIEHHIO B 7 kiacchl HazapOaeB MHTeIeKTyaIbHBIX HIKOJI.
[Toxazarenu noBeAeHMs yJaluxcs B BUJICOUTpaxX BKIIOYAIOT HAMMEHOBaHUE JIFOOUMOI
BUJICOUTPBI, )KaHPA BUJICOUTPHI, @ TAK)KE UTPOBBIEC IPUBBIYKY B OYJHHUE U BHIXOJHbBIE THU.
PesynbTarsl or6opounoro tecta B HUIII BkitoyaroT pe3ynbTarhl yyamuxcs no 7
aKaJIEeMMYECKUM IIPEIMETAM: MaTEMATUKA, KOJIMYECTBEHHBIE XapaKTEPUCTUKH, Ka3aXCKUI
KaK IIEPBBIM M BTOPOU SI3bIK, PYCCKUI KaK MEPBBIN U BTOPOU A3BIK, a TAKKE AHTJIMHCKHUI
a3bIK. HacTosiee necneqoBaHnue yCTaHOBHIIO 3HAYUTEIBHOE MOJIOKUATEIBHOE BIMSIHUE
Busteourp xaHpoB “Tlecounnna”, “Crparerus” u “Cumynsauus’ Ha pe3ynbTaThl 10
MaTE€MaTHKE U KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, UTp kaHpa “CrtpaTerus’ Ha
pe3yNbTaTHhI 10 Ka3aXCKOMY KaK IIEpBOMY SI3bIKY, UTp kaHpa “OkmeH” u “Crnopt” Ha
pe3yJIbTaThI [0 PyCCKOMY Kak MEepBOMY S3bIKY. Takke Obuta oOOHapyKeHa 3HaUUTeIbHAas
OTpuLaTeNIbHAs B3aUMOCBSA3b MKy UTpaMu B OyJTHUE THU U MaT€MaTUKOM,

KOJIMYCCTBCHHBIMH XapPAKTCPUCTHKAMU U A3BIKOBBIM TCCTOM JIA YHaIIUXCS C PYCCKHUM KakK
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HEPBBIM SI3BIKOM, @ TAK)KE 3HAUYUTEIbHBIN IOI0KUTEIbHBINA A(PPEKT HAa PE3yTbTaThI
J@HHBIX IIPEMETOB OT UIP B BBIXOAHBIC JHU. J[aHHBIE PE3YJIBTATHI CBUAETEILCTBYIOT O
TOM, 4TO BUJCOUTPHI OIIPEACICHHBIX )KaHPOB MOT'YT BJIMAThH Ha CJIIOKHBIE KOTHUTHBHBIC
CIIOCOOHOCTH y4allluXcsl, pa3BUBasi HABBIKY ITPOCTPAHCTBEHHOT'O MBIIIEHUS,
BBIUMCJIUTEIbHOE MBIIIJIEHUE, HABBIKU peleHus npodieM. Takke BUAEOUrpbl MOT'YT
00eCTeYnTh yJamuMcsi HeOOXOJUMBIN OTIBIX ¥ MOTHUBAIUIO JIJIs JAJIbHEHIIIEro 00y4eHusl.
Pe3ynbrarsl JAHHOTO HAYYHOT'O MCCIIEIOBAHUS BHOCAT OIIPEACIICHHBIN BKJIAJl B HAYYHYIO
JUTEPATypPy O BIUSHUN BUJICOUTD HA ITOKA3ATENH YYAIIUXCA B CTAHIaPTU3UPOBAHHBIX
TECTaX ¢ BBICOKHUMHU CTaBKaMH, a TAK)KE CIIOCOOCTBYIOT MOBBILICHUIO YPOBHS 3HAHUM

3aMHTEPECOBAHHBIX CTOPOH, T.€. POJIUTEIIEH, YUUTEIEH, ICUXOJIOTOB U YYalIUXCA.
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Effects of Playing Video Games on Students’ Selection Test Results to Enter
Nazarbayev Intellectual schools
Introduction

With the rapid digital advancements, children have an opportunity to experience not
only conventional outdoor and indoor games but also sophisticated video games designed
for various preferences. The ongoing development of the video game industry produces
more and more realistic, engaging, and adventurous games, which capture children’s
attention and time. Over the past 30 years, the video game industry appears to have
become one of the biggest entertainment industries in the globe, forecasting a $138 billion
income in 2021 on a global scale (Statista, 2021). According to the authoritative sources,
there are about 2.5 billion gamers around the world (Yanev, 2021), out of which nearly 75
million are American children (76%) under 18 years old (ESA, 2021), including 80% of
Kazakhstani children aged 12-13 years old (Baigarin, 2013). This, in turn, has created
some level of public alarm as people recognize this as a possible threat to the academic,
physical, and emotional development of children during their foundational years.

Consequently, many researchers began to study the influence of video gaming on
children’s academic achievements (e.g., Anderson & Dill, 2000; Cummings &
Vanderwater, 2009; Drummond & Sauer, 2014; Gentile, 2011; Granic et al., 2014; Skoric
et al., 2009; Wittwer & Senkbeil, 2008). The results of these studies are controversial and
they have discovered zero, negative, or positive effects on students’ scholastic
achievements (e.g., Bowers & Berland, 2013; Drummond, & Sauer, 2014; Ferguson, 2011;
Terry & Malik, 2018). Nevertheless, such studies appear to be very much dependent on the
time spent playing video games, and the game genres themselves (e.g., Adachi &

Willoughby, 2013; Islam et al., 2020; Terry & Malik, 2018).



Therefore, considering the proposed effects of video gaming on students’ academic
performance, it is now worth to examine the relationship between playing video games and
students’ performance in a standardised selection assessment. Specifically, this study
explored the effects of specific video game genres and playing on weekdays and weekends
on the students’ performance in the standardised entry exams to Grade seven of
Nazarbayev Intellectual schools in Kazakhstan. The results of this research can inform
parents about the possible positive and negative academic implications of allowing their
children to play video games before undertaking high-stakes standardised examinations.
Background of the Study
Nazarbayev Intellectual schools

Nazarbayev Intellectual Schools (NISs) are considered to be one of the most
prestigious secondary educational networks in Kazakhstan. The first school was opened in
2008 and now 21 schools have been functioning in 17 cities of the country. These schools
include 10 schools of Physics and Mathematics, 10 of Chemistry and Biology, which
follow the NIS-Programme developed together with NIS's strategic partner, Cambridge
International Examinations, in compliance with the international standard (A-level). One
school offers the International Baccalaureate programme. At the same time, two NISs are
admitting students to Grades 1-12 while the remaining 19 schools enrol students in Grades
7-12 in Kazakh and Russian classes (Autonomous Educational Organization ‘“Nazarbayev
Intellectual Schools” 2030 Development Strategy, 2018).

Admission to NISs Grade seven is conducted every year usually in March-May for
Grade six students who are 12-14 years old. Competition to enter NIS Grade seven is quite
high because studying is free based on an educational grant “Orken”, which covers all

students’ expenses like housing in dorms, learning materials, uniforms, participation in



national and international competitions, etc. (The Government of the Republic of
Kazakhstan, 2009).

The selection test consists of five subtests: Mathematics, Quantitative Reasoning
(ability test), Kazakh, Russian and English languages. Applicants indicate Kazakh or
Russian language as their preferred language of instruction. Therefore, students with the
Kazakh language of instruction are given Kazakh as the first language, Russian as the
second language, and English language tests, conversely, students with the Russian
language of instruction are given Russian as the first language, Kazakh as the second
language, and English language tests. Therefore, overall the NIS selection test includes
seven subtests. Hereinafter, students admitted to classes with Kazakh or Russian mode of
instruction study according to NIS-Programme which are the same for Kazakh and Russian
classes.

Candidates’ selection test answers are analysed psychometrically using Classical
Test Theory and Item Response Model. In order to be considered for the grant, students
have to achieve threshold scores in Mathematics and Quantitative Reasoning. Those
students, who received passing scores, are ranked based on their total test scores on five
subtests from the top-performing to the lowest-performing students. Consequently,
students with the highest total scores are selected depending on the number of available
vacant places per language of instruction per school (Government of the Republic of
Kazakhstan, 2009).

Students’ training and free time

Taking into account the high-stakes nature of the NISs selection test, many parents
try to start preparing their children for the entrance examination one-two year earlier
(Kalmurat, 2020). In order to enhance their chances to be admitted to NIS parents arrange

additional classes in private educational centres, purchase practice test booklets, and



register their children to additional educational services provided by NIS like Virtual and
Vocational schools, online courses, and trial tests.

In the meantime, parents also try to organise qualitative rest for their children from
their constant studies and feel anxious seeing their children playing video games
(Lieberoth & Fiskaali, 2020). Apparently, playing video games has become one of the
most popular pastimes for children, especially for the age group of the NIS applicants
(Gentile, 2011; Rideout et al., 2010). These students are able to search, download,
understand the instructions and play various video games. Considering children’s natural
curiosity and excitement, in a majority of cases, they are not able to regulate themselves
nor limit the amount of time spent playing video games (WHO, 2018). As a result,
excessive playing leads to forming an addiction to video gaming, which in turn can
negatively influence their physical, mental, and social abilities as well as academic
performance (Cummings & Vandewater, 2007; Johnson & Edwards, 2020).

The Committee for the Protection of Children's Rights of the Ministry of Education
and Science in Kazakhstan conducted research that revealed that approximately 1500
children and adolescents visit computer clubs, which provide paid access to the Internet
and video games, near their homes, educational institutions, and shopping malls. Minors
spend an average of two to four hours in front of a computer screen per visit, while
according to sanitary standards, a child of primary school age should spend no more than
20 minutes a day at the computer. The data of this research showed that 80% of
schoolchildren aged 12-13 suffered from computer addiction in Kazakhstan (Baigarin,
2013).

On the contrary, some researchers state that children start playing video games due to
such factors as the joy of competition, the opportunity to teach and lead co-players, the

ability to discover and feed their interests, as well as for relaxation, generation of a positive



mood, and coping with anger (Olson, 2010). These findings concur with the results of the
Entertainment Software Association’s latest survey of 4 000 18 years old and older
Americans, answering questions about their video game preferences: 90% of them played
for enjoyment, 87% - to get mental stimulation, 87% - to relieve the stress, 81% - to
improve collaborative skills, 79% - to become inspired (ESA, 2021). Moreover, 71% of
parents agreed that video gaming provided a necessary break for their children and 66% of
parents believed that video gaming facilitated shifts to online learning (ESA, 2021).

A growing body of literature has examined the effect of video games on children’s
academic achievement in light of the game genres and frequency of playing video games
(Adachi & Willoughby, 2013; Islam et al., 2020; Terry & Malik, 2018). Massive video
game companies have developed numerous kinds of video games in the pursuit of meeting
the interests and preferences of children and subsequently increasing the number of users
as well as their own financial income. As a result, there are different video game genres —
action-adventure, fighting, role-playing, puzzle, strategy, shooter, etc. (Apperley, 2006;
Ventura et al., 2012). Consequently, scholars in the field began studying the effect of video
games on students’ academic achievements in terms of the influence of preferable game
genres, playing time, or days (weekdays and weekends), which revealed both inconclusive
and contradictory results, reporting a range of positive, negative and negligible effects
(Apperley, 2006; Dindar, 2018; Islam et al., 2020; Sharif & Sargent, 2006; Skoric et al.,
2009; Ventura et al., 2012).

However, there has been little discussion about the effect of playing video games on
students’ standardised gifted school admission test results. Due to a general lack of related
studies in this specific area, and existing controversy in the results of implemented
research, which established both positive, negative, and zero effects of playing video

games on academic performance, it can be assumed that the effects of video games on



academic performance remain unclear for the interested parties in the world and
Kazakhstan. Therefore, an investigation of this issue in the Kazakhstani context makes a
worthy contribution and fills an existing gap in the body of scientific knowledge and
parents’ awareness of the effect of recreational video gaming on students’ performance in
high-stakes admission testing.

Statement of the Problem

The aim of this research was to examine the effect of playing video games on
students’ NIS selection test performance for entrance into Grade seven for the 2021-2022
academic year.

The study used students’ responses to demographic questions designed to measure
their video gaming habits, preferences, hours of playing on weekdays and weekends as
well as their performance on seven academic subtests, obtained directly from the NIS
selection test centre. Students’ responses to the video gaming questions were employed as
independent variables. The dependent variables included students’ results on the NIS
selection test subtests: Mathematics, Quantitative Reasoning, Kazakh as the first and
second languages, Russian as the first and second languages, and English language.
Purpose of the Study and Research Questions

The purpose of this quantitative study was to identify the influence of playing video
games by Grade six students on their NIS selection test results. The results of this research
determined the influence of students’ video gaming on their academic achievements, in
terms of performance in high-stake standardised test in the Kazakhstani context.

The study aimed to address the following research questions and test the following
null hypotheses:

RQ1: What video games and video game genres were the most popular for the

sample of students during the months leading up to the NIS selection test?



Hypothesis 1: There were no popular video games and video game genres for the
sample of students during the months leading up to the NIS selection test.

RQ2: How does the performance for each subject of the NIS selection test compare
between the sample and the population of students?

Hypothesis 2: There is no difference between the performance of the sample and the
population of students for each subject of the NIS selection test.

RQ3: What effect does the students’ video gaming behaviour have on their NIS
selection test results for the sample?

Hypothesis 3: Students’ video gaming behaviour does not affect their performance
on the NIS selection test.

Significance of the Study

Children’s elevated engagement in video gaming has been attracting an increasing
interest due to the fast-emerging pace of the electronic gaming industry and incomparably
slow progress of education at the same time (Goldin & Katz, 2010). Other factors, namely,
increasing the financial well-being of the population, advancements, and affordability of
electronic devices, and homeschooling during Covid-19 quarantine have worsened the
situation by creating excellent conditions for children’s active video gaming (ESA, 2021;
Yanev, 2021). Finally, the fact that the World Health Organization (WHO, 2018) included
gaming disorder in the International Classification of Diseases in 2018 makes this area of
research substantially significant.

Despite this topicality, there has been little discussion about the influence of playing
video games on the results of standardised admission tests to specialised secondary
schools. Most studies in the field have only focused on identifying the effect of video
gaming on students’ school grades, self-evaluation of their own academic performance,

results of standardised assessments, particularly, PISA, intelligent tests, the National



Assessment Programme - Literacy and Numeracy, and the Wide Range Achievement Test
(Drummond & Sauer, 2014; Gentile, 2011; Islam et al., 2020; Jackson et al., 2011;
Rehbein et al., 2010; Van Schie & Wiegman, 1997; Willoughby, 2008). Therefore, the
findings of this study contribute to a better understanding of video gaming implications on
the results of standardised entrance tests for Grade six students and rectify the gap in the
relevant literature.

Moreover, the results of this research may bring valuable information about the
proper use of recreational video games by the students, who experience rough times
preparing themselves to compete for a placement in selective schools like NISs. Since
other well-known schools in multiple countries also practice student selection, the issue of
playing digital games by candidates is vital for all interested stakeholders.

Furthermore, the outcomes of the present study are of interest to policymakers of
Kazakhstan, responsible for the update of existing policies, which regulate children’s
hygienic video gaming. A notable example of such policy adjustments would be the recent
restrictions on the amount of time for playing video games by students, which were
undertaken in November 2019 in China. According to this law, students are permitted to
play for a total of three hours on Friday, Saturday, and Sunday only (Video games in
China, 2021). Venezuela, Brazil, Japan, South Korea, Australia, New Zealand, Malaysia,
Singapore, Germany, United Kingdom, Saudi Arabia, United Arab Emirates, Iran, as well
as Pakistan has also banned or censored video games with excessive violence, sexual
content, drugs, as well as games, which threaten the social order, public security and
religious views (15 countries that ban video games, 2016). To the best of our knowledge,
there is no explicit legislation, which regulates video gaming practices among Kazakhstani

children.



Conclusion

This paper contains six chapters, each of them consisting of several sections. The first
chapter provided comprehensive introductory information about the context of the identified
problem, focus, and objectives of the study. This chapter provides information about the
historical context, findings of the studied area, the place, and significance of the present
paper within the broader picture.

The second chapter analysed the key literature relevant to the research topic, which
justified the focus of the research. This also generates the reader's topic knowledge about
what is already known, what is unknown, and what has been questioned by the experts in
the field. This information helps the reader to understand the originality of the present
research topic, and its contribution to the existing body of knowledge.

In the third section, a detailed methodology was presented in order to justify to the
reader the rationale and assumptions, which underpin the approach to this quantitative
research. The chapter explained thoroughly the data collection instruments, procedures,
analysis methods, and compliance to ethical norms.

The fourth chapter presented the results of the statistical analysis, conducted to test
null hypotheses to three research questions. The chapter contains tables with quantitative
analysis outcomes with an indication of statistical relationships between the variables.

The fifth chapter assessed the importance and discussed the findings of the quantitative
analysis in relation to the reviewed literature.

The last and sixth chapter summaries the study, indicating the main findings of the
research, its limitations, theoretical and practical implications as well as recommendations

to the interested stakeholders.
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Literature Review

Introduction

The purpose of this quantitative study was to identify the influence of playing video
games on the performance in the standardised NIS selection test of grade six students in

Kazakhstan. The study is guided by the following research questions:

RQ1: What video games and video game genres were the most popular for the

sample of students during the months leading up to the NIS selection test?

RQ2: How does the performance for each subject of the NIS selection test compare

between the sample and the population of students?

RQ3: What effect does the student’s video gaming behaviour have on their NIS

selection test results for the sample?

This chapter analyzes and synthesises the key available literature, which establishes
the conceptual framework for the examination of the influence of video games on students’
results on the NIS selection test. For a better understanding of the problem, the chapter
starts with an overview of video game development, and specifying the existing genres of
video games. The next section provides information about the influence of video gaming
on children’s cognitive development with an emphasis on their academic progress. The last
three sections share the findings of relevant studies, which identified positive, negative,
and zero effects of video gaming on students' academic performance.

Video Games and their Genres

Presently, recreational video gaming monopolises the current young generation,

since video games have become affordable, omnifarious, entertaining fast, and provided

many opportunities for socialising and creating communities with other gamers. Wikipedia
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provides a simple technical definition - “a video game or a computer game is an electronic
game that involves interaction with a user interface or input device — such as a joystick,
controller, keyboard, or motion-sensing device — to generate visual feedback.” (Video
game, 2021). Additionally, experts in the field provide a variety of definitions as well.
Skoric et al. (2009) defined certain features of video games stating that they differ from
traditional games by providing an interactive and mediated environment, the possibility to
send and receive messages between players, the ability to shift roles between streamer and
player, and the ability for players to experience miscellaneous virtual worlds, accumulate
points, heal and customise their avatars, and choose equipment. Green and Seitz (2015)
provided a comprehensive description of a video game:
The term video games refers to thousands of quite disparate types of experiences,
anything from simple computerized card games to richly detailed and realistic
fantasy worlds, from a purely solitary activity to an activity including hundreds of
others, from a strictly antagonistic/competitive experience to a strictly friendly/pro-
social experience, from nothing more than a simple set of rules to a full and highly
immersive fiction. (Green & Seitz, 2015, p. 102)
However, the nature and definition of video games will most likely change, expand
and evolve without ever stopping. Such predictions are suggested because it was over 50
years ago that the first video game Spacewar! was released, which differs enormously from
contemporary video games (Egenfeldt-Nielsen et al., 2012). It is noteworthy that
Spacewar! was not the first video game ever developed, but it became the first user-
friendly video game for use on a personal computer, which became successful and marked
the beginning of the gradual development of the video game industry (Egenfeldt-Nielsen et

al., 2012).
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Consequently, a great number of video games have been released up to the present
day and continue to appear on the digital games market. Currently, these video games can
be played on different platforms, e.g., game consoles (e.g., Sony PlayStation, Sega,
Nintendo GameCube, Microsoft Xbox, and Oculus VR), personal computers, laptops,
tablets, and mobile phones. These platforms have different technical realisation (software)
and, therefore, offer diverse levels of game specifications, mainly, graphics, interactivity,
sound, player mode, communication, and gaming experience for players (Apperley, 2006;
Brand et al., 2003).

Similar to music and film, video games have a wide variety of genres, which reflect
useful general information about the style, narrative, and mode of the game (Apperley,
2006). Video game genres continue to expand in their variety, becoming more and more
complicated and multifarious. Therefore, it is better to refer to popular online websites
when looking for the most up-to-date list of video game genres, because such platforms are
flexible and fast-responding to the releases of new products on the video gaming market.
In this regard, Wikipedia is the best example, as it provides the widest list of video game
genres, which includes 12 main genres with three to 14 subgenres in each main genre (see

Figure 1) (List of video game genres, 2022).
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Figure 1

List of Video Game Genres from Wikipedia

1 Action 6 Simulation
1.1 Platform games 6.1 Construction and management simulation
1.2 Shooter games 6.2 Life simulation
1.3 Fighting games 6.3 Vehicle simulation
1.4 Beat'em up games 7 Strategy
1.5 Stealth game 7.1 4X game
1.6 Survival games 7.2 Artillery game
1.7 Rhythm games 7.3 Auto battler (Auto chess)
1.6 Battle Royale games 7.4 Multiplayer online battle arena (MOBA)
2 Action-adventure 7.5 Real-time strategy (RTS)

2.1 Survival horror
2.2 Metroidvania

3 Adventure
3.1 Text adventuras

7.6 Real-time tactics (RTT)
7.7 Tower defense

7.8 Turn-based strategy (TES)
7.9 Turn-based tactics (TBT)
7.10 Wargame

3.2 Graphic adventures
3.3 Visual novels

D/ MeEEte s 7.11 Grand strategy wargame
3.5 Reaktime 3D adventures & Sports

4 Puzzle 8.1 Racing

4.1 Breakout clone game
4.2 Logical game

4.2.1 Physics game

422 Coding game
4.3 Trial-and-error / exploration
4.4 Hidden object game
4.5 Reveal the pictura game
4.6 Tile-matching game

4.7 Traditional puzzle game

5 Role-playing

51 Action RPG

5.2 MMORFG

5.3 Roguelikes

5.4 Tactical RPG

5.5 Sandbox RPG

5.6 First-person party-based RPG
5.7 JRPG

5.8 Monster Tamer

8.2 Sports game
8.3 Competitive
8.4 Sports-based fighting

g MMO
10 Other notable genres

10.1 Board game or card game
10.2 Casino game

10.3 Casual games

10.4 Digital collectible card game
10.5 Gacha game

10.6 Horror game

10.7 |dle game

10.8 Logic game

10.9 Party game

10.10 Photography game
10.11 Programming game
10.12 Social deduction game
1013 Trivia game

10.14 Typing game
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11 Video game genres by purpose
11.1 Advergame
11.2 Art game
11.3 Casual game
11.4 Christian game
11.5 Educational game
11.6 Esports
11.7 Exergame
11.8 Personalized game
11.9 Serious game

12 Sandbox / open world games
12.1 Sandbox
12.2 Creative
12.3 Open world

(List of video game genres, 2022)

Such a great variety of video game genres indicates the games’ diversity, different
virtual worlds, numerous characters and avatars, varied levels of mechanics, and
interaction with game objects. For example, Action video games have elaborate 3D
environments, where objects can appear and escape quickly among other distracting
subjects making real-life sounds of running, jJumping, and crawling. Action video games
“require the player to consistently switch between highly focused and highly distributed
attention, and that require the player to make rapid, but accurate decisions” (Green & Seitz,
2015, p. 102). Strategy video game genre is less action-oriented but necessitates players’
thorough and smart thinking in order to defeat an opponent player or team, which can vary
from a squad to an army with various skillful warriors (List of video game genres, 2022).
Another interesting video game genre is Simulation, which has three main game types not
similar to each other at first sight. The first subgenre, Construction and management
simulation, requires players to develop his/her fictitious communities or projects by
trading, exchanging goods, and accumulating game currency, thus managing and leading
them to prosperity. In the second subgenre, Life simulation, players simulate the living of

another human or animal being, interacting with the objects of the virtual world, evolving
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under certain conditions without the necessity to complete any special missions and
targets. In the third subgenre, Vehicle simulation, gamers navigate with various kinds of
vehicles, like racing cars, helicopters, aeroplanes, spacecrafts, etc. in different virtual
worlds (List of video game genres, 2022). There is even a video game genre called Social
deduction games, which is similar to Mafia games, where players have to determine each
other’s hidden roles using didactics and logic.

As a result, contrary to popular utterance, video games do not represent only violent
games. There are a number of video games, which require players’ critical thinking,
evaluation of risks, predicting actions of co-players and foes, and many other cognitive
activities. Considering the different narrative contexts of video games, experts in the field
suggested researching the effects of video game genres on players’ cognitive and
behavioural aspects (Brand et al., 2003; Ventura et al., 2012). The next section analyses the
findings of related literature on the effect of playing video games on children’s cognitive
development.

Video Games Effect on Children’s Cognitive Development

Researchers started to investigate the implications of adolescents’ engagement in
video games on their lives and development, since the fact that “each hour a child spends
playing entertainment games is an hour not spent on homework, reading, exploring,
creating, or other things” (Gentile, 2011, p. 76).

As a result, there is a vast amount of literature on the effect of playing video games
on children’s development both from scholarly audiences and digital game associations.
Most of them examined its effect on the cognitive domain of youth development, some
provided findings on their influence on children’s mental, social, emotional, motivational,
and health domains of development. Whereas all these aspects of development are crucial

in the discussion of a child’s healthy growth, this section provides the findings of key
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literature specifically on the effect of video gaming on children’s cognitive domain
development since this is the most influential factor of students’ academic performance.
Also, particular attention is paid to the effects playing violent games’ have on children’s
development, possibly being the most controversial topic in terms of its possible positive
and negative effects on children’s healthy development.

A thorough review of the literature found that some video games had a significant
positive impact on children’s cognitive development, particularly on the improvement of
spatial reasoning skills, mental rotation abilities, visual and aural attentional capacities,
computational thinking, memory capacity, problem-solving skills, and creativity (Berland
& Lee, 2011; Brown, 2014; Egenfeldt-Nielsen et al., 2012; Gentile, 2011; Granic et al.,
2014; Jackson et al., 2012; Kowal et al., 2018; Lin et al., 2013; Schmidt & Vandewater,
2008). Also, it was found that players who spent more time on video gaming had better
results in cognitive tests on assessing the ability to shift or focus their attention and on the
speed of visual search and track of changes (Kowal et al., 2018).

Spatial reasoning skills and mental rotation abilities were enhanced through learning
to navigate, find desired places, ways, and objects, locate friends and foes in virtual worlds
of almost all game genres (Cherney, 2008; Granic et al., 2014; Green & Bavelier, 2012). It
was found that enhanced spatial reasoning skills were strong predictors of performance in
science, technology, engineering, and mathematics (STEM) through conducting a
longitudinal study of 400 000 American students in Grade 9-12 on the basis of their initial
spatial reasoning levels, then GPA results, and further career choices over 11+ years period
of time (Wai et al., 2009).

Visual and aural attentional capacities are best developed in action video games,
since players have to attentively scan the screen and listen to unusual sounds to quickly

locate and defend against an enemy, which can appear and attack from anywhere (Bavelier
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etal., 2012; Gentile, 2011; Granic et al., 2014). Computational thinking and reasoning can
be developed by playing strategic board games, which require players to internalise a set of
rules and think up strategies to succeed in the game within those rules (Berland & Lee,
2011). The ability to memorise things, locations, weapons, skills, strategies, and numerous
other gaming features is also developed during playing video games, especially Action
video games (Green & Seitz, 2015).

Problem-solving skills have been found to be utilised in almost all video game
genres, as gamers have to tackle various problems from the determination of the shortest
way to the point of destination to identifying complicated operation series using recalling
and reasoning abilities (Gee, 2005; Granic et al., 2014). Also, these skills were best
developed in the so-called open-ended games, where players are deliberately not given
clear instructions on possible solutions to game situations. Therefore, players overcame the
challenges by examining all possible options based on their own existing expertise,
reflection, and intuition (Granic et al., 2014). Often, young players who are experienced in
playing such open-ended video games are considered a new generation of youth, referred
to as “digital natives” (Prensky, 2012). In their longitudinal study of 1 492 Grade 9-12
students, Adachi and Willoughby (2013) demonstrated that playing strategic games had a
positive effect on self-reported problem-solving skills the next year.

Increased creativity has been shown to be associated with playing any genre of video
games in a study with approximately 500 12-year-old students (Jackson, 2012). Will
Wright, a popular game designer, gave a clear explanation of how creativeness was
increased due to playing games:

As children, we spend much of our time in imaginary worlds, substituting toys and

make-believe for the real surroundings that we are just beginning to explore and
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understand. As we play, we learn. And as we grow, our play gets more complicated.

We add rules and goals. (as cited in Brown, 2014, p. 11)

Much of the current literature on video gaming pays particular attention to games
with violent content and their influence on children’s cognitive development (Anderson et
al., 2007; Gentile et al., 2004). As a result, several research have revealed that playing
violent video games may increase aggressive cognition, and real-life antisocial behaviour,
as well as cause desensitisation over both short and long term periods (Anderson et al.,
2007; Anderson & Dill, 2000; Krahe & Moller, 2004; Slater et al., 2003).

However, some researchers have claimed that playing violent games may bring
certain benefits, especially for males (Olson, 2010). Olson (2010) found that boys tend to
select more masculine genres of video games, because there they receive an opportunity
“to establish dominance and a social perking order, with no intention to harm” which is not
allowed in the real world (p. 185). Thus, she suggested that “video game play could serve
as another arena for the developmentally appropriate battle for status among peers” (Olson,
2010, p. 185). Olson argued that children’s exposure to violent content at an appropriate
level was a part of normal child growth since it “helps a child master the physical and
emotional sensations that go with being afraid”, and that was why almost every fairy tale
has scary content like abandonment, fights, death, and destruction (Olson, 2010, p. 185).

Despite the large volume of scholarship on the positive influences of playing video
games on children’s cognitive development, very little is known about whether playing
video games lead to the improvement of children’s cognitive development, or whether
children with enhanced cognitive abilities prefer to play certain types of video games
(Granic et al., 2014).

Following the research connecting digital game playing to children’s cognitive

development, scientists began to conduct empirical studies to find any associations
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between video gaming and students’ academic achievements. Thus, the next three sections
of the literature review chapter synthesise the findings of relevant studies on this issue.
Effects of Video Game Playing on Children’s Academic Achievements

A considerable amount of literature has been published on the effects of playing
digital games on students’ academic performance in school and standardised assessments.
These studies have shown contradictory results. The majority of studies have revealed that
video gaming impacts students’ scholastic achievement in a negative way, whereas a
growing body of research has reported a positive and/or zero effect of playing video games
on students’ academic accomplishments.
Negative Effect of Playing Video Games on Children’s Academic Achievements

The vast majority of research in this area has found that video games have a negative
effect on students. One of the first studies exploring this issue was conducted by Anderson
and Dill (2000), which established that time spent playing video games was associated
with declining performance among students getting their bachelor’s degrees. Following
this previous work Anderson et al. (2007), in the results of a longitudinal study of 430
elementary students in Grades three-five, also found that the amount of video gaming time
negatively affected school grades for those students who started playing at the beginning of
an academic year. Later, Cummings and Vanderwater (2009) analysed 425 male and 109
female gamers between the ages of 10-19 years old and found that, on average, boys spent
30% and girls 34% less time on reading and homework for every hour of video gaming on
weekdays, which may lead to diminished school performance. Similarly, a study of 1 495
university students in Thailand revealed that students who played for two hours daily
usually had GPAs of 3.00 and below (Jaruratanasirikul et al., 2009). Furthermore, in their
longitudinal correlational research of 482 12 years old African and Caucasian Americans,

Jackson et al. (2011) determined that students with initial higher academic performance
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and GPA were mostly affected negatively by excessive video gaming, whereas students
with below average or average school grades and GPAs appeared not to suffer from
frequent playing over a one-year time period. Similarly, a negative correlation between
self-reported GPA and playing video games of Social media and Shooter genres was found
in the study of 252 undergraduate students (Ventura et al., 2012). In 2006, Sharif and
Sargent also found that gaming during the weekdays for more than one-hour had a negative
effect on the GPA of 4 508 students from Grades 5-8. Thus, studies have shown this
negative effect across all grade levels and that excessive play can possibly have a greater
negative effect on students with higher GPA.

Since numerous studies have identified a clear negative association between the
amount of time spent by students on electronic gaming and their academic performance, an
increasing number of scientists have come to the conclusion that obsession with video
gaming promotes addictive behavior among video gamers of all ages (Anand, 2007; Islam
etal., 2020; Lin et al., 2013; Rehbein et al., 2010; Sharif & Sargent, 2006; Skoric et al.,
2009). Lin et al. (2013) claimed that “the higher the frequency and the longer the time
spent in video gaming each week, the higher the tendency for game addiction” (p. 64). In
their study of 1 704 children between 11 and 17 years of age, Islam et al. (2020) reported
that children addicted to digital gaming, (i.e., spending more than the recommended
maximum two hours per day), had fewer chances of receiving higher scores on the
standardised test of academic performance called The National Assessment Program -
Literacy and Numeracy (NAPLAN) in comparison to students without video game
addiction.

Researchers also provided other reasons for an academic performance decline caused
by the excessive video gaming, suggesting that excessive gaming was connected to

demotivation to learn, increased truancy, devoting less time to homework, falling asleep in
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class, attention deficits, misbehavior, aggression, and depression (Anand, 2007; Ferguson,
2015; Granic et al., 2014; Gentile, 2009; Islam et al., 2020; Rehbein et al., 2010).

Another possible reason for diminished scholastic performance is students’ increased
aggression due to playing violent video games. Lynch et al. (2001) conducted a study
involving 607 students in Grades eight and nine from four schools and found a negative
correlation between violent video games and school academic achievements. Abnormal
gaming of middle and high school students in violent digital contexts was determined to be
connected to fighting with classmates and quarreling with teachers, increased irritability,
and lack of control (Anderson et al., 2007; Bowers & Berland, 2013; Lynch et al., 2001).

Overall, the existing body of literature suggests that excessive video gaming,
addiction to play, and engagement with violent games can negatively affect the academic
performance of students in both school assessment and standardised examinations, where
studies focused on students’ school grades prevail.
Positive Effect of Playing Games on Children’s Academic Achievements

Much work on the benefits of playing ordinary games on children’s healthy growth
has been conducted by a number of scholars in the field of developmental psychology
(e.g., Erik Erikson, 1977; Jean Piaget, 1999; Lev Vygotsky, 1978). Presently, a growing
number of scientists have reported a positive influence of playing digital games on
students' academic achievements based on their empirical studies. The emerging body of
literature has indicated that recreational video gaming can develop an ability to apply
knowledge in solving real-life problems, as players gain “multiple deep understandings in
a motivating way” which “is often much easier for students than learning disconnected
simple facts or surface-level understandings” (Harel & Papert, 1980, as cited in Bowers &

Berland, 2013, p. 53).
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Considering these video gaming benefits to children’s cognitive development, an
increasing number of researchers started to investigate the potential impact of video
gaming on students’ scholastic performance (Bowers & Berland, 2013; Ferguson & Olson,
2013; Granic et al., 2014; Islam et al., 2020). Willoughby (2008) found a positive
correlation between playing video games and academic progress based on a survey
conducted with 1 591 Grade 9-12 students in Canada, which contained questions about
school grades, educational career plans, and academic progress. In the same year, Wittwer
and Senkbeil (2008) also found a positive association between non-pathological video
gaming and mathematical scores on the 2003 PISA in the study of 4 660 15-year-olds in
Germany. Similar results were found with English test scores, obtained directly from
schoolteachers, in a study conducted with 333 children aged eight to 12 in Singapore, and
“a significant positive association between the amount of time spent playing video games
on weekdays and English test scores” was found (Skoric et al., 2009, p. 570). They
concluded that English language proficiency had been enhanced due to the devotion of
more time to video gaming to understand the game instructions properly and win in the
game. Similarly, Islam et al. (2020) found that moderate video gaming during weekdays
and weekends had a positive impact on reading scores as measured by NAPLAN, where 1
704 Australian students aged 11-17 participated. Thus, the researchers suggested that it
may be the consequence of reading difficult texts and comprehending challenging game
logic in order to succeed in the game. Similarly, positive correlations have been established
between moderate daily recreational video gaming (one-two hour) and mathematics and
reading skills tested by the National Center for Education Statistics among a sample of 13
960 high school students in the United States (Bowers & Berland, 2013). They claimed
that video gaming has the same positive influence on students’ academic conduct as

“homework outside of school, extracurricular activities, and reading outside of school”
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(Bowers & Berland, 2013, p. 64). A positive association between video gaming frequency
and mathematics, reading, and science scores of PISA 2012 was also established in a study
conducted with 12 018 15-year-old Australian children (Posso, 2016).

Researchers have also considered other aspects of video game playing, which had a
positive relationship with the academic progress of young players. In their study with five
and six-year-old children, Cortex and Bugental (1995) found that after engaging with
violent content, children’s stress levels were reduced and they became more perceptive to
absorb new information (cited in Olson, 2010). This can be useful for the interested parties
in understanding the ways of knowledge acquisition by students in a classroom.

Collectively, the reviewed literature suggests that video gaming can positively affect
the academic performance of students both in schools and standardised assessments, where
the majority of studies identified the positive effect on the academic outcomes of
standardised tests.

Zero Effect of Playing Games on Children’s Academic Achievements

Previous studies had also identified zero or null relationships between video game
playing and academic progress. In 2006, Sharif and Sargent found that gaming during the
weekends had no effect on the GPA of 4 508 students in Grades five-eight. In their study
with 333 primary school students aged 8-12 in Singapore, Skoric et al. (2009) found a
significant positive correlation between the video gaming on weekdays and English test
scores but insignificant relationships with Mathematics and Science test scores. In
addition, they discovered insignificant relationships between playing digital games on
weekends and English, Mathematics, and Science test scores. The authors suggested that
such outcomes could be explained by the fact that gamers’ high engagement in video
gaming due to positive experiences did not hamper students’ ability to manage their time

properly to accomplish their school assignments in a timely manner.
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In addition, Ferguson (2011) reported no association between video gaming and
students’ GPA, as reported by parents, based on his study of 603 Hispanic children of 10-
14 years old. In the same year, Jackson et al. (2011) conducted a study with 482 students
from 20 Michigan secondary schools and found no influence of video gaming on students’
school performance with below or above average GPA. Similarly, no effect between self-
reported GPA and playing video games of the Fighting, Role-playing, Action-Adventure,
Puzzle, Platformer, Strategy, and Simulation genres was found in the study on 252
undergraduate students (Ventura et al., 2012). No relationship was identified between
playing video games of Combat and Violence, Puzzles and Strategy, Sports and Racing,
and teachers’ evaluation of Grade seven 217 students’ academic engagement, reported by
teachers (Przybylski & Mishkin, 2016). Later, Terry and Malik (2018) also found no
predictive correlation between 82 Grade nine Canadian students’ final marks in English
language arts, obtained in the form of overall final percentages, and the amount of time
spent playing video games. The same year Dindar (2018) published his study on 479 high
school Turkish students, which did not determine any significant effect of playing video
games during weekdays and weekends as well as played video game genres on players’
self-reported GPA for the last school term. More recently, Islam et al. (2020) found no
effect of video gaming during weekends on NAPLAN numeracy scores of 1 704
Australian students aged 11-17. These findings contradicted the results of research about
the negative and positive effects of video gaming; however, researchers suggested that this
could be due to gamers’ effective time-management skills, which allowed them to allocate
enough time for both studying and gaming (Skoric et al., 2009) or due to the objectivity of
students’ self-reports of their own grades and self-perceptions of academic performance,

employed in the studies (Drummond & Sauer, 2014).
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An extensive study of the impact of digital gaming on students’ academic
performance was implemented by Drummond and Sauer (2014). The authors conducted an
analysis of 192 000 students from 22 countries, which participated in the 2009 PISA and
found an insignificant association between the frequency of video gaming and students’
academic performance. Unlike previous research, the authors of this study emphasised that
they employed results from PISA, which is considered to be a psychometrically reliable
and valid standardised test and respectively diminishes teachers’ possible bias in their
assessment grades (Drummond & Sauer, 2014). More recently, Gnambs et al. (2020) in
their longitudinal study established no effect of video gaming frequency on 3 554 students’
mathematical and reading competencies measured by achievement tests designed for the
administration of the German National Educational Panel Study (NEPS) during Grades
nine and 12.

The studies presented thus far provide evidence about zero effect of playing digital
games on students’ school and standardised assessment results, where much literature
utilised unstandardised academic outcomes of students. Thus, they refute the findings of
other studies, considered in this paper, which reported negative and positive associations
between students’ video gaming and their academic achievements in both school and self-
reported grades (Anderson & Dill, 2000; Anderson et al., 2007; Lynch et al., 2001;
Rehbein et al., 2010; Sharif & Sargent, 2006; Skoric et al., 2009; Terry & Malik, 2018;
Ventura et al., 2012; Willoughby, 2008) and standardised test performance (Bowers &
Berland, 2013; Drummond & Sauer, 2014; Ferguson, 2011; Islam et al., 2020; Jackson et
al., 2011; Jaruratanasirikul et al., 2009; Lin et al., 2013; Posso, 2016; Wittwer & Senkbeil,
2008).

The extensive range of sources provided controversial findings, which indicates the

absence of general agreement about the effects of video gaming on students’ academic
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performance, presented in the form of school grades and standardised test scores. Students’
results on standardised assessments, employed for analysis in the reviewed literature,
represent achievement test results, which monitor students’ scholastic performance within
subjects on national (NAPLAN, Australia) and international levels (PISA) periodically.
However, so far no attention has been paid to the examination of the impact of playing
video-games on students’ results in standardised school admission tests. This type of tests
usually has high stakes, as students’ test performance has a direct effect on their future
academic journey and therefore demand a great amount of time and effort with additional
preparations as well as maintaining an appropriate study-life balance. Considering the
high-stakes nature of entrance examinations to specialised, private, or gifted schools, the
results of the associated study are valuable for the interested stakeholders and relevant
fields of theoretical knowledge.
Conceptual Framework

Considering the existing research on video games’ effects on students’ academic
achievements, it might be concluded that the time spent playing video games, their genre,
and students’ initial academic performance have negative, positive, or zero influence on
students’ academic achievements in both subjective (school grades or self-reports) and
objective (standardised) assessments. Therefore, based on this empirical evidence, the

following conceptual framework is proposed in Figure 2.
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As seen in Figure 1, the present study conceptualises that playing video games can

have positive, negative, and zero effects on students’ academic performance according to

the reviewed literature. The negative impact on students’ academic achievements can occur

due to excessive playing of video games which reduces the players’ time for studying and

homework as well as for students with an initial high level of academic performance

(Anderson et al., 2007; Cummings & Vanderwater, 2009; Islam et al., 2020; Jackson et al.,

2011). The positive effect on students’ scholastic performance was determined by non-

pathological gaming as well as playing video games, which have a positive effect on

players’ cognitive development by improving their spatial reasoning, problem-solving and

strategic thinking skills (Adachi & Willoughby, 2013; Bowers & Berland, 2013; Cherney,

2008; Gee, 2005; Granic et al., 2014; Green & Bavelier, 2012; Islam et al., 2020; Skoric et

al., 2009; Wai et al., 2009; Willoughby, 2008; Wittwer & Senkbeil, 2008). Zero effect of

playing video games on students’ academic performance was also established and

specifically for those students who had below or above average GPA, which was explained
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by possible good time-management skills of students engaged in video gaming
(Drummond & Sauer, 2014; Ferguson, 2011; Jackson et al., 2011; Skoric et al., 2009;
Terry & Malik, 2018).

Based upon the findings of the above research, it was hypothesised that students who
spent much time playing video games and who had an initial high level of academic
performance at school would experience negative effects on their selection test results. At
the same time, students who played video games moderately and/or played video games
that enhance their cognitive thinking would demonstrate higher results on the NIS selection
test than the first group of students. Finally, zero effect on students’ selection test results
may be determined as well, especially for those students who had below or above average
scholastic performance in Grade six.

The supposed effects were examined by the quantitative analysis of independent
variables, which are students’ responses to a video gaming questionnaire, and dependent
variables, which are their results on five selection test domains: Mathematics, Quantitative
reasoning, Kazakh language (as first or second), Russian language (as first or second), and
English. The extraneous variables - students’ gender, age, first language, and region of
residence (urban/rural) were controlled in the study. Thus, the research design, questions,
hypotheses, and analysis methodology of the present study were determined to examine the
significance level of indicated conceptual relationships between measured variables and
draw meaningful conclusions from the research-based evidence (Hughes et al., 2019).

The outcomes of this research contribute to a better understanding of the implications
of the video gaming behaviour of Kazakhstani 12-14-years old students on their NIS
standardised selection test results. These findings are valuable for the interested
stakeholders, (i.e., parents and teachers, who play an important role in monitoring and

adjusting students’ recreational activities, as well as policymakers, who are responsible for



29

the development of legislation for video gaming practices regulation among adolescents).
Moreover, taking into account a paucity of research on the impact of students’ video
gaming on the results of high-stake entrance examinations to selective secondary schools,
specifically, NISs, the results of this research helps to address this research gap.
Conclusion

Overall, this chapter analysed and synthesised the available literature and results of
in vitro studies about students’ video gaming and its effect on their cognitive development
as well as academic achievements. The experimental data are rather controversial, and
there was no general agreement about the factors which have been shown to have positive,
negative, or zero effects of video gaming on students’ scholastic performance.

Although extensive research has been carried out on the topic, much uncertainty still
exists about the relationship between students’ video gaming and high-stakes standardised
entrance examination results to selective schools like NISs. This indicates a need to
examine the possible influences of NISs applicants’ video gaming experiences on their
academic performance in seven NIS selection subtests.

The third chapter is concerned with the methodological approach taken in this study
to answer the research questions and test hypotheses, designed to examine the effect of

students’ video gaming on their NIS selection test results.
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Methodology
Introduction

This chapter presents and justifies the methodology employed to examine the effect
of students’ self-reported video gaming experiences on their results on seven NIS selection
test subtests to enter Grade seven for the 2021-2022 academic year. The study examined
the following research questions and tested the following null hypotheses:

RQ1: What video games and video game genres were the most popular for the
sample of students during the months leading up to the NIS selection test?

Hypothesis 1: There were no popular video games and video game genres for the
sample of students during the months leading up to the NIS selection test.

RQ2: How does the performance for each subject of the NIS selection test compare
between the sample and the population of students?

Hypothesis 2: There is no difference between the performance of the sample and the
population of students for each subject of the NIS selection test.

RQ3: What effect does the students’ video gaming behaviour have on their NIS
selection test results for the sample?

Hypothesis 3: Students’ video gaming behaviour does not affect their performance
on the NIS selection test.

The chapter contains several sections, which provide information about the research
design and the rationale for its selection, the research site, sample and sampling
procedures, data collection instruments and procedures, data analysis methods, ethical
concerns, and possible research risks.

Research Design and Rationale
To date, various methods have been developed and introduced to measure the effect

of playing video games on students’ academic achievements. However, quantitative design
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became the predominant approach in this field of research, since it allows the researcher to
measure and evaluate the causal relationship between the large sets of numerical data as
well as make deductive predictions through analysing a group of individuals and
generalising the results to a larger population (Creswell, 2012; O'Dwyer & Bernauer,
2013).

A qualitative research design is unable to establish any associations between
different concepts using large amounts of data, as it is usually employed for the exploration
of the central phenomenon and development of an in-depth understanding of the problem
within its context (Cohen et al., 2007; Creswell, 2014). Therefore, a qualitative approach is
incapable of answering the research questions of the present study, thus it was not utilised
in this research.

The present research applied a non-experimental or non-intervention correlational
research approach since it examined naturally occurring relationships between variables of
the sample of the population (Creswell, 2012; O'Dwyer & Bernauer, 2013). Furthermore,
grounded assumptions were made on whether the variables could predict each other on the
basis of an established degree of correlations (O'Dwyer & Bernauer, 2013). In the current
research, there were four categorical and continuous independent variables (students’
responses to video gaming questions) and seven continuous dependent variables, (students’
scores on Mathematics, Quantitative Reasoning, Kazakh language as the first language,
Russian language as the first language, Kazakh language as the second language, Russian
language as the second language, and English language) (O'Dwyer & Bernauer, 2013).
There were also some categorical extraneous variables - students’ gender, and area of

residence (rural/urban) which were controlled in the study.
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Research Site

There was no specific research site where the study was conducted. The study
analysed secondary data, specifically, NIS selection test results on seven subtests, and self-
reported video gaming experiences of students. The author obtained all secondary data
from the NIS selection test centre, Center for Pedagogical Measurements (henceforth,
CPM) which is a branch of the autonomous educational organisation "Nazarbayev
Intellectual schools”, via an official letter containing the necessary explanation about the
research purpose and methodology.

Sample and Sampling Procedures

The present study employed secondary data, therefore there was no need to follow
any sampling strategies for data collection. The secondary data included the NIS selection
test results on seven subtests of 17 664 students, who took the selection test in May 2021,
representing the population of the study, and self-reported video gaming habits of 335
applicants out of 17 664 students, who filled in the video gaming questionnaire.

Data Collection Instruments and Procedures

Secondary data mentioned in the previous section were provided to the author by
CPM in an anonymised form in reply to the author’s official request. The data were in two
Microsoft Excel files: the first file contained ID, demographic data, and selection test
results of 17 664 students, and the second file contained ID and responses to the video
game playing questionnaire of 335 students (i.e., the initial study sample).

The students’ results on seven selection test domains were represented by
psychometrically calculated scores for each subtest. Mathematics and Quantitative
Reasoning additionally contained a percentage expression of students’ performance,
because these subtests have threshold scores: 35% and 40% respectively. Total scores for

Day 1 (Maths and QR) and Day 2 (Language) tests as well as total score on both test days
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were indicated for each candidate. Detailed information about the 2021 NIS selection test
is presented in Table 1. Examples of selection test questions within the subtests are
provided in Appendix A.

Table 1

NIS Student Selection Test Structure

Number Duration

4 Subtests of test in Maximum  Threshold Grant allocation
: : score score scheme
items minutes

1 Mathematics 40 60 400 140 (35%)

o, Quantitative 60 30 300 120 (40%) Educational grants are
Reasoning awarded to applicants,
Kazakh lanauage who received a higher

3 (first/secong) g 20 40 200 - overall score on tests

(max. - 1300), within
Russian lanauage the allotted grants for
4 (ﬁrst,secong) ] 20 40 200 - specific schools
5 English language 20 40 200 -
Total 160 210 1300

Note. Students who have achieved the threshold scores both in Mathematics and
Quantitative Reasoning can be considered for a review by the Republican Committee,
which awards the educational grant for NIS attendance.

The video game questionnaire data included students’ IDs, demographic data, and
self-reported information about students’ habits, attitudes, and preferences of video games
played at the time of preparation for the NIS selection test. It asked about what genres of
games they liked to play, what were their favourite video games, and how much they
played on weekdays and weekends. The full set of questions in original languages (Kazakh

and Russian) with their translation into the English language can be found in Appendix B.
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The questionnaire data clean-up determined that there were students who took the
questionnaire twice due to identical IDs. Therefore, one of the duplicates, which provided
less information for analysis in comparison with the student’s other reply, was removed
reducing the sample size from 355 to 309 students. There was only one open-ended
question, which asked students to write one or two of their favourite video games. As a
result, students indicated from one to four favourite video games in this section. They
wrote the video game titles in English and/or Russian languages in full or shortened forms,
and most of them were written incorrectly, for example, “warthunder”, “mopman
kombam”, “csgo”, “Bapgpeiic”, “Sonic the hadghog”, etc. Therefore, the self-reported
favourite games needed some corrections, since it was impossible to conduct any statistical
analysis in its original form. In the data spreadsheet, additional four columns were created
for indication of the proper video game title from the Internet separately in each column.
Then a check for the existence of overlapping video game titles was done to detect and
correct any mistakes, which occurred during writing the correct video game titles in the
new columns, for example, “Genshin impact” and “Genshin Impact”, “The Sims IV and
“The Sims 4", etc. There were also students, who did not indicate any favourite video
game. These students were removed from the dataset because the name of the video game
was one of the most important variables to analyse and answer RQ3. Thus, the sample size
was reduced again from 309 to 255 students.

After finalising the columns with favourite videogames, an additional four columns
were created to indicate the genre of students’ favourite games, which was required to
answer RQ3. Therefore, the author referred to Wikipedia’s list of video game genres (see
Figure 1) and wrote the genre of the favourite video game columns in the next column
(List of video game genres, 2022). Considering the broad variety of video game genres, the

main 16 video game genres were taken into account in this study, because assigning the



particular genre to every video game would result in a long list of genres, which would
cause certain difficulties during the analysis. Additionally, video game genres were
assigned a code in a separate column for further statistical analysis.

After cleaning and expanding of students’ video gaming experiences data, it was
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merged with the students’ selection test results and demographic data via students’ ID into

one Microsoft Excel file to prepare a full dataset. Then this dataset was assessed for

completeness and skewness of every variable (i.e. for the presence of selection test results,

and full appropriate answers to the questionnaire questions). This data assessment revealed

no mismatch, therefore, the sample size remained at the same number of students, 255,

comprising the sample of this study. The final cleaned data was translated into English for

analysis convenience. The demographic information of the sample as well as the number of

students who achieved the threshold scores in Mathematics and Quantitative Reasoning

within the language of instruction is presented in Table 2.

Table 2

Demographic Data on the Sample of NIS Selection Test Takers

Ka_zakh mc_)de of Rugsian m(_)de of Total
instruction instruction

Gender
Male 85 78 163
Female 56 36 92
Age
12 years old 58 35 93
13 years old 83 78 161
14 years old 0 1 1
Region
urban 125 111 236
rural 16 3 19
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Thresholds in Mathematics and Quantitative Reasoning
students, who passed 120 103 223
the thresholds

students, who did not 21 11 32
pass the thresholds

Total 141 114 255

Data Analysis Methods

The analysis of data was implemented with the help of an open-source R statistical
software (R Core Team, 2019). Specifically, to answer RQ1, (i.e., What video games and
video game genres were the most popular for the sample of students during the months
leading up to the NIS selection test?), descriptive analysis was implemented using basic R
functions, reporting the frequencies and percentages for each video game and genre, which
were represented as nominal data (Cohen et al., 2002). The results of this exploratory
analysis were shown in the form of a frequency table and a pie-chart for each video game
and genre (Cohen et al., 2002).

To answer RQ?2 (i.e., How does the performance for each subject of the NIS selection
test compare between the sample and the population of students?) inferential statistics were
employed using the Levene’s test for equality of variances and common independent
sample t-test to examine the differences in the scores of seven subtests of the NIS selection
test of the students in the sample and population respectively for statistical significance
(Bates et al., 2014; Cohen et. al, 2002). For practical significance Cohen’s d was employed
to calculate the effect size of the difference in test performance of the sample and the
population with the following references - 0.2, 0.4, and 0.6 for small, medium, and large

effects respectively (Cohen, 1992; Hattie, 2008).
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To answer RQ3 (i.e., What effect does the students’ video gaming behaviour have on
their NIS selection test results for the sample?) multiple regression was employed as a
primary method of analysis to examine the effect of students’ video gaming habits on their
NIS selection test results while controlling for the effect of their age, gender, first
language, locality of residence (i.e., extraneous variables) (Cohen et. al, 2002). For these
purposes the extraneous variables were coded in the following way - gender as 1 (female)
and 2 (male), the language of instruction as 1 (Kazakh) and 2 (Russian), region of
residence as 1 (rural), 2 (urban), and age as 9 (12 years old), 8 (13 years old), 7 (14 years
old). At this stage, the results of the seven subtests of the NIS student selection test were
modelled as dependent variables while students’ responses on their favourite video game,
determined video game genres, and self-reported amount of hours spent playing video
games on weekdays and weekends were modelled as predictor (i.e., independent)
variables. Considering the different language tests for students with Kazakh and Russian
languages of instruction, it was decided to conduct the multiple regression analysis in three
models. Model 1 calculated the effect of playing video games on Mathematics and
Quantitative Reasoning scores of students with Kazakh and Russian modes of instruction.
Model 2 examined the effect of playing video games on Language test scores designed for
Kazakh speaking students. Model 3 determined the effect of playing video games on
Language test scores designed for Russian speaking students. The analysis of models 2 and
3 was conducted with the exclusion of the language variable because the language was
already assumed in these Language test models. The implementation of multiple regression
analysis was done using the lavaan package of R Studio (Rosseel, 2012).
Ethical Concerns and Risks of Research

All research procedures were conducted in accordance with all ethical standards,

although the study used secondary data, which means very low risk to its participants as no
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identifying data was provided. Moreover, the results of this study determined general
patterns without having the ability to specify any particular students as no identifying data
was provided to the researcher. Thus, anonymity and confidentiality were provided.
Conclusion

Overall, this chapter reviewed the methodology used for this study, indicating the
research design with the rationale, data collection instruments, and procedures, as well as
the analysis techniques. The fourth chapter presents the findings of the research, focusing

on three research questions.
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Findings
Introduction

The chapter presents the findings of the quantitative analysis performed to examine
the effect of students’ video game playing on their NIS selection test results, consisting of
seven academic domains. The main research questions asked how students' video game
experiences affected their selection test results. To answer these questions multiple
regression analysis was used to identify the association between video game genres,
amount of hours spent playing video games on weekdays and weekends, and selection test
results on Mathematics, Quantitative Reasoning, Kazakh as the first and second languages,
Russian as the first and second languages, and English language. The present chapter
consists of four sections. The first three sections present the results of statistical analysis
conducted to answer the three research questions and test the null hypotheses. The last
section concludes the chapter, summarising the analysis results.

The Most Popular Video Games and Video Game Genres for the Sample of Students
during the Months Leading up to the NIS Selection Test

RQ1: What video games and video game genres were the most popular for the
sample of students during the months leading up to the NIS selection test?

Hypothesis 1: There were no popular video games and video game genres for the
sample of students during the months leading up to the NIS selection test.

In total 83 unique video games were played by the sample of students (n=255) before
the NIS selection test. Frequency analysis (as seen in Appendix 3) found that the most
popular video games were Minecraft (n=42, 16.5%), Brawl Stars (n=26, 10.2%), Counter-
Strike: Global Offensive (n=17, 6.7%), Roblox (n=14, 5.5%), and FIFA (n=11, 4.3%).
Another 27 video games were played by only 2-9 students according to the questionnaire.

Another 56 video games were listed by only a single student in the sample.
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In total 16 video game genres related to the 83 video games played by students in the
sample were identified by the author (as seen in Appendix C). The frequency analysis in
Table 3 and Figure 3 shows that Action video games were the most favourite among the
students accounting for 51 (20%) of the most selected game classifications by the students
followed by Sandbox, Strategy, Role-playing, Puzzle, and Sports video games. Whereas the
least favourite video game genres among students who responded to the survey were Art,
Party, and Social deduction games (in the latter game players attempt to deduce one
another’s roles, for example, Among Us). Thus, the results of the analysis do not support
the null hypothesis stated in the first research question of this study as there were common
popular games within the study sample.

Table 3

Frequency Table of Video Game Genres Played by 255 NIS Candidates

Video game genre Frequency Percentage
Action 51 20.0%
Sandbox 44 17.3%
Strategy 41 16.1%
Role-playing 34 13.3%
Puzzle 27 10.6%
Sports 20 7.8%
Action-adventure 11 4.3%
MMO 10 3.9%
Simulation 5 2.0%
Adventure 3 1.2%
Casual game 2 0.8%
Endless runner 2 0.8%
Logic game 2 0.8%

Art game 1 0.4%
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Party game 1 0.4%

Social deduction game 1 0.4%

Total 255 100%
Figure 3

Pie-chart of Video Game Genres Played by 255 NIS Candidates
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Note. The numbers represent the quantity of students who played the indicated video game

genre.

The Comparison of Performance for Each Subject on the NIS Selection Test of the

Sample and the Population

RQ2: How does the performance for each subject of the NIS selection test compare

between the sample and the population of students?

Hypothesis 2: There is no difference between the performance of the sample and the

population of students for each subject of the NIS selection test.
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In this part, we aimed to compare the performance of the whole population of
students (N=17,664) with the survey sample (n=255). The comparison was made using the
common independent sample t-test with prior checking for homogeneity of variances by
way of the Levene’s test. An alpha level of 0.05 was employed for that test. The Levene’s
test suggested that the homogeneity of variances was met. Descriptive statistics, post-hoc

independent t-test results, and the effect sizes are shown in Table 4.
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Independent Sample T-test for the Difference in Means between the Students in the Sample and Population
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Subiect N N Mean SD Mean SD Mean t df value Esf;‘;é:t
! (pop.) (sample) (pop.) (pop.) (sample)  (sample) Diff P (d)

Mathematics 17,664 255 168.9 97.39 273.9 97.19 105.0 -17.105 17,917 <.001*** 1.078
Quantitative i -
Reasoning 17,664 255 155.1 55.08 2125 53.07 57.3 16.524 17,917 <.001 1.042
Kazakh as the 11,970 141 129.4 30.59 142.7 26.52 13.3 -5.9198 12,109 <.001*** 0.436
first language
Kazakh as the
second language 5,694 114 93.2 46.33 99.9 47.82 6.6 -1.5134 5,806 .1302 0.143
Russian as the .
first language 5,694 114 137.7 34.65 158.6 27.26 20.9 -8.0541 5,806 <.001 0.605
Russian as the 11,970 141 133.1 40.75 163.9 28.76 308  -12578 12109  <.001***  0.758
second language
English for -
Kazakh students 11,970 141 98.3 46.22 142.2 45.17 43.8 -11.212 12,109 <.001 0.949
English for 5694 114 116.8 45.84 147.4 36.66 306 87753 5806  <.001***  0.669

Russian students

Note. *p<.05, **p<.01, ***p<.001, ****p<.0001
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The results of the t-test showed that the average performance of the students in the
sample in all subtests except Kazakh as the second language (t(5,806)=-1.5134, p=.1302,
d=0.143) significantly differed from the population’s test results. Large effect size was noted
across Mathematics (d=1.078), Quantitative Reasoning (d=1.042), and English language for
students with the Kazakh language of instruction (d=0.949) subtests, which indicates a
strong degree of practical significance. The effect size of the mean results difference is
medium in Russian language as the first (d=0.605) and second languages (d=0.758), and
English language for the students with the Russian language of instruction (d=0.669)
subtests. Overall, the results of the independent t-test revealed that the performance of the
students of the sample was significantly higher than that of the population, which rejects the
null hypothesis.

The Effects of the Students’ Video gaming Behaviour on their NIS Selection Test
Results

RQ3: What effect does the students’ video gaming behaviour have on their NIS
selection test results for the sample?

Hypothesis 3: Students’ video gaming behaviour does not affect their performance on
the NIS selection test.

Multiple regression analysis was performed to identify and determine the impact of
students’ video game habits before the NIS selection test on their test performance. The
analysis was conducted to determine how the video game genre (n=16) and the number of
hours spent playing video games (from zero to 10 hours a day) during weekdays (M=1.73,
SD=1.39) and weekends (M=2.72, SD=1.88) predicted the students’ scores on the selection
test’s academic domains (n=7), controlling for some demographic variables (n=4). The

results of multiple regression analysis are presented in Table 5.
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Multiple Regression Analysis of Video Game Experience on Subject Performance
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e Qe Kakste KNI e RSHEOS  Eghior e o
Variables g st fanguiage language st fanguage language students students
Est. Pvalue Est. Pvalue Est. Pvalue Est. Pvalue Est. Pvalue Est. Pvalue Est. Pvalue Est. P value
Video game genres

Action 0.10 221 0.15 .068 0.12 246 -0.13 351 0.28 <05 0.09 415 0.13 223 0.12 418
Sandbox 0.17 <05 0.17 <05 0.11 257 -0.25  .067 0.19 146 -0.02  .827 0.19 .056 0.01 929
Strategy 020 <05 029 <05 024 <05 -0.08 .546 0.23 .085 0.07 466 0.07 498 0.07 .632
Role-playing -0.02 .731 -0.07 .914 0.12 132 0.12 164 -0.15  .086 0.12 139 0.04 .665 -0.01 .936
Puzzle 0.11 154 0.08 284 0.07 .500 0.11 324 0.04 676 -0.06 561 -0.06 551 -0.01 .894
Sports 0.07 .363 0.05 443  -0.04 972 0.15 149 024 <05 -0.13 175 -0.06 .566 0.14 213
Action- 0.08 .200 0.10 102 0.02 AT7 0.05 .620 0.11 252 -009 311 -0.01 .900 0.07 494
adventure
MMO 0.07 .289 0.10 118 0.12 146 0.04 973 0.14 192 0.01 910 0.08 347 0.01 905
Simulation 0.08 75 0.12 <.05* 0.03 972 0.05 .959 0.16 .082 0.07 418 0.13 121 -0.03 .779
Adventure -0.05 .383 -004 499 -014 081 -007 935 0.08 366 -0.01 .881 -0.02 .770 0.01  .893
Casual game  0.09 126 0.09 113 0.05 540 -0.06  .497 0.16 .066 0.06 439 0.01 977 0.11 214
Endless 0.03 .555 0.06 .306 0.17 059 -0.03 .764 0.15 .106

runner
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Logic game -005 354 -003 .650 -0.07 409 -0.05 .527 0.07 434  -013 110 0.01 849  -0.07 415
Art game 0.06 279 0.10 .068 0.06 .509 0.09 239 0.09 .296
Party game 0.03 .639 0.04 505 0.13 .098 0.04 .608 0.10 182
Social -0.12 <.05* -0.13 <05 -0.07 .371 -0.01 867 -0.09 .232
deduction
game
Amount of hours spent playing video games on:
Weekdays -0.33 <.221* -0.22 <05 -0.13 305 -0.49 <.221* -0.45 <.221* -0.02 898 -0.09 466 -0.31 <.05*
Weekends 0.27 <.01** 0.21 <.05* -0.04 .736 043 <.01** 039 <.01** -0.02 .849 0.13 .306 0.29 <.05*
Demographic data
Age 0.05 413 0.04 534 0.04 602 -0.05 .542 0.25 <.01** 0.05 555 -0.11 197 0.15 .100
Region of 0.13 <05 0.15 <.01** -0.05 .588 0.04 .604 0.19 <05 026 <.01** 025 <.01** 0.18 <.05*
residence
Gender 0.14 <05 021 <.001* -0.21 <.05* -0.06 522 -0.08 .408 -0.13 .147 -0.22 <.05* -0.14 154
*x
Languageof 0.07 .232 0.05 .379

instruction

Note. *p<.05, **p<.01, ***p<.001, ****p<.0001
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The multiple regression analysis of the effect of video gaming behaviour on Mathematics
scores of students with Kazakh and Russian languages revealed a statistically significant positive
correlation between the following independent variables: playing time during weekends (p=.006),
playing Sandbox (p=.037), and Strategy games genres (p=.011) as well as being urban (p=.041),
and male (p=.028). Sandbox video game genre included two games - Minecraft with 42 students
and Terraria with two students. Strategy game genre included Brawl Stars with 26 students,
Clash Royale, Dota, League of Legends, some strategic games with two students playing each
game, and Checkers, Civilization, Clash of Clans, Hearts of Iron IV, Plants vs Zombies,
StarCraft, Suspects with one student playing each game. Whereas statistically significant negative
correlations were found between the following independent variables: playing time during
weekdays (p=.001) and playing Social deduction games genre (p=.034), which was represented
by only one student playing Among Us. The analysis did not show any statistically significant
effect of playing all other video game genres as well as students’ age and first language on
Mathematics test scores, which supported the null hypothesis.

The analysis results of Quantitative Reasoning scores of students with Kazakh and Russian
languages revealed similar results. Statistically significant positive relationships were found
between the following independent variables: being male (p=.001), and an urban student
(p=.010), playing video games during weekends (p=.027), playing Sandbox (p=.028), Strategy
(p=.011), and Simulation games genres (p=.038). Simulation video games genre included The
Sims 4, played by two students, and Barvicha, Jurassic World Evolution, Legend of the Phoenix,
each played by one student. Statistically significant negative relationships were found between
the following independent variables: playing time during weekdays (p=.015), and playing Social
deduction games genre (p=.028), which was represented by only one student playing Among Us.
The analysis did not show any statistically significant effect of playing all other video game
genres as well as students’ age and first language on Quantitative Reasoning test performance,

which supported the null hypothesis.



48

The initial multiple regression modelling of the impact of video gaming experiences on the
Language test results of students with the Kazakh language of instruction identified no variance
for two independent variables Endless runner and Art game, therefore these variables were
excluded from the model. The results of the adjusted regression modelling showed statistically
significant positive effects of playing the Strategy games genre (p=.015) on Kazakh as the first
language test scores, being urban on Russian as the second language (p=.004) and English
language (p=.005). While statistically significant negative effects were established between being
male and Kazakh as the first language (p=.013) and English language (p=.011). The analysis did
not show any statistically significant effect of playing during weekdays and weekends, other
video game genres, and students’ age on the Language test performance of Kazakh speaking
students, which supported the null hypothesis.

The initial multiple regression modelling of the impact of video gaming experiences on the
Language test results of students with the Russian language of instruction identified no variance
for two independent variables Party game and Social deduction game, therefore these variables
were excluded from the model. The results of the adjusted regression modelling revealed a
statistically significant positive correlation between playing time during weekends and all three
languages - Russian as the first language (p=.005), Kazakh as the second language (p=.003), and
English language (p=.049). Students’ test results of Russian as the first language subtest had a
statistically significant positive correlation with playing Action (p=.035), and Sports (p=.022)
games genres, being older (p=.003), and urban student (p=.018). Action video games genre
included Counter-Strike: Global Offensive played by 17 students, Fortnite and PUBG, each
played by 9 students, Standoff 2 played by four students, Geometry Dash played by three
students, and Apex Legends, Block Strike, Call of Duty, Friday Night Funkin’, Honkai Impact
3rd, Rust, Soul Knight, Tiles Hop: EDM Rush!, each played by one student. Sports video games
genre included FIFA played by 11 students, Gran Turismo Sport, some racing games, each

played by two students, and Dream League Soccer, football, Need for Speed, NHL, some sport
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games, each played by one student. English language test results showed a significant positive
correlation with students living in cities (p=.042). Playing video games during weekdays had a
statistically significant negative correlation with all three languages - Russian as the first
language (p=.001), Kazakh as the second language (p=.000), and English language (p=.031). The
analysis did not show any statistically significant effect of playing all video game genres, and
students’ gender on the Language test performance of Russian speaking students, which
supported the null hypothesis.

Taken together, the results of the multiple regression modelling both rejected and supported
the null hypothesis to the RQ3 (i.e., What effect does the students’ video gaming behaviour have
on their NIS selection test results for the sample?). Specifically, the null hypothesis was
supported in the result of examining the impact of playing Action-adventure, Adventure, Art,
Endless runner, Logic, MMO, Party, Puzzle, Role-playing video games genres, which did not
demonstrate any statistically significant effect on students’ NIS selection test results. Whereas,
the null hypothesis was rejected by finding the statistically significant effect of playing Action,
Sandbox, Strategy, Sports, Simulation, Social deduction video games genres as well as video
gaming during weekdays and weekends on students’ admission results.

Conclusion

In this chapter the findings of the descriptive analysis, independent t-test, and multiple
regression analysis, performed on the dataset consisting of self-reported video gaming
questionnaire responses and NIS selection test results of 255 candidates to enter NIS Grade seven
were presented. The descriptive analysis showed that the sample students played 83 video games,
which relate to 16 video game genres. The most popular video games were Minecraft, Brawl
Stars, Counter-Strike: Global Offensive, Roblox, and FIFA. The independent t-test established a
significant difference between the academic performance of the students from the sample and that
of the whole population in almost all NIS selection test domains. The multiple regression

modelling revealed statistically significant positive effects between time spent playing video
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games during weekends and both Mathematics and Quantitative Reasoning scores, Russian as the
first and Kazakh as the second languages, and English for Russian speakers, whereas a
statistically significant negative effect was found between these subtests and playing video games
by the same students during weekdays. Playing video games of Strategy and Sandbox genres
revealed a statistically significant positive effect on the results of both Mathematics and
Quantitative Reasoning. As for the Language test the most influential predictor of higher test
performance was shown by playing Strategy video games genre, which had a statistically positive
significance on Kazakh as the first language, and Action and Sports video game genres, which
had a statistically positive significance on Russian as the first language. The next chapter presents

the discussion of the obtained results in the present study.



51

Discussion

Introduction

This chapter provides an interpretation and discussion of the results of the quantitative
analysis, performed to determine the effects of playing video games on students’ NIS selection
test results. In response to this research objective the following research guestions and hypotheses
were formulated:

RQ1: What video games and video game genres were the most popular for the sample of
students during the months leading up to the NIS selection test?

Hypothesis 1: There were no popular video games and video game genres for the sample of
students during the months leading up to the NIS selection test.

RQ2: How does the performance for each subject of the NIS selection test compare between
the sample and the population of students?

Hypothesis 2: There is no difference between the performance of the sample and the
population of students for each subject of the NIS selection test.

RQ3: What effect does the students’ video gaming behaviour have on their NIS selection
test results for the sample?

Hypothesis 3: Students’ video gaming behaviour does not affect their performance on the
NIS selection test.
The Most Popular Video Games and Video Game Genres among the NIS Candidates

Despite a great variety of video games available for children in Kazakhstan, Minecraft was
the most popular video game among the NIS candidates, being the favourite for 42 students out of
255. This is not surprising, because according to numerous sources, Minecraft was released in
2011 and is still one of the most well-liked Sandbox video games in the world with 141 million
players, and 200 million copies sold on the global market (Statista, 2021). Such amazing
popularity of Minecraft can be explained by its open-world three-dimensional environment where

players can create different things from small houses to big cities out of different kinds of blocks
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representing organic and hand-crafted materials (Washington Post, n.d.). It is very simple to play
this game because there are no long instructions explaining the gaming rules. However, players
must use their imagination, memory, problem-solving skills, and perseverance in order to interact
with the objects and create something in Minecraft. It is worth noting that there is much literature
on using Minecraft in education, for example, teaching Mathematical concepts, in particular,
algebraic patterns, measurement, perimeter, area, and volume, development of scientific literacy
through functioning ecology of Minecraft with chemistry and physics law-ruled aspects (e.g., Bos
et al., 2014; Short, 2012). Perhaps, this game is the top favourite among NIS applicants, because
it suits players of all ages and does not have any violent contexts in-game scenarios, which is
known by students’ parents or guardians.

The second popular video game was Brawl Stars, which was indicated by 26 students from
the sample. This game was released in 2018 and quickly became very popular in gaming
communities with over 200 million downloads (Brawl Stars, 2022). Brawl Stars is considered to
be part of the Strategy game genre and requires players to select an appropriate playing strategy
for their chosen character, called Brawlers, which have different abilities, stats, and weapons
(Filipowicz, 2017). Also, this game has four different modes of playing, which is very convenient
for gamers, as it gives them an opportunity to try different styles of their favourite game.

Counter-Strike: Global Offensive or CS:GO was the third most popular game with 17
students playing it. CS:GO was released in 2012 and soon became one of the largest global
eSports with a prize pool of US$1,000,000 for a winning team (Counter-Strike: Global Offensive,
2017). This game is part of the Action video game genre, where gamers play in a team of
terrorists and counter-terrorists, which have to defuse the bomb planted by terrorists before it
explodes. Players have various weapons and war outfits, they should communicate and employ
various strategic movements in order to succeed (Chapman, n.d.).

Another interesting popular video game played by 14 students became Roblox, which is part

of the Role-playing genre and is actually an online platform, which allows users to create their
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own games by coding in the programming language Lua as well as play the games created by
other users. This game received positive feedback from experts, who state that playing Roblox
enhances creativity and develops players’ trading skills, as players create various objects and can
sell them to other players (Roblox, 2022). Considering these features of Roblox, we can assume
that some of the NIS candidates preferred playing this game due to its innovative opportunity to
create their own game rather than playing existing games with the prescribed rules.

These four games became the top favourites for 99 students out of 255 students during their
preparation time to take the NIS selection test. Whereas the other 79 games were played by the
remaining 156 students, which means that on average two students played the same game. These
numbers show the great variety of existing games and the diverse gaming preferences of NIS
applicants.

As for the 16 video game genres, which were determined on the basis of the 83 video games
played by students, the Action games genre was the most popular genre with 51 students playing
this video game genre. According to Wikipedia, the Action video game genre requires players to
use their hand-eye coordination and motor skills to overcome physical challenges. This genre has
eight subgenres and is still one of the most popular video game genres in the world (List of video
game genres, 2022). It is worth noting, that only one out of four favourite video games among the
students in the sample belonged to the Action genre, which is Counter-Strike: Global Offensive
played by 17 students. It means that despite the popularity of Minecraft which was played by 42
students, the majority of students from the sample preferred to play Action video games, which
corresponds to the global trend of the popularity of this video game genre in 2021 (Statista,
2022).

The next popular video game genre was Sandbox with 44 students playing it from the
sample. This genre includes only two video games played by the students: Minecraft with 42
players and Terraria with two players. Sandbox video games are also called open-world games or

software toys because players have the freedom to create whatever they want on the Sandbox
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game platforms without the need to accomplish numerous goals. Minecraft is the most
representative game of this Sandbox game genre (List of video game genres, 2022).

The Strategy video game genre was the third most popular genre, which was played by 41
students from the sample. This genre relates to games, where players in a team have to think
strategically and make informed decisions to win the game in which confrontation takes place in
different worlds or between two or more squads (List of video game genres, 2022). Braw| Stars,
which was the second most popular video game for 26 students from the sample, belongs to the
Strategy video game genre. However, the other 15 students played other strategic games, making
this genre the third favourite for the sample of NIS candidates.

Overall, it is evident that the video gaming preferences of the sample of NIS applicants
generally resembled the popular trends in the global video game community.

The Differences in NIS Selection Test Performance between the Students of the Sample and
Population

The results of the quantitative analysis revealed a statistically significant difference between
the results of the NIS selection test domains of 255 students from the sample and 17 664 students
of the population. The test performance of the sample students appeared to be significantly higher
than that of the population, except for Kazakh as the second language. This difference can be
explained by the fact that 223 students from the sample (or 99%), achieved the threshold scores
both in Mathematics and Quantitative Reasoning, which is obviously a much bigger proportion
than in the overall testing population. The results of the effect-size analysis revealed a strong
practical significance only for Mathematics, and Quantitative Reasoning scores for students with
Kazakh and Russian languages of instruction, and English language scores for students with the
Kazakh language of instruction. It means that the effect of video gaming on the results of these
subtests discussed in the next section of this chapter may not be entirely relevant to the larger
population in the real world. Medium practical significance was found for the results of Russian

language scores as the first and second languages and English language for the students with the
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Russian language of instruction. It means that the pragmatic utility of the effect of playing video
games on students’ selection test results on these subtests may only be relevant to higher
academically performing students.

The difference in the test performance of the sample and population revealed that the
sample does not fully reflect the population, its regions, languages, locality, gender, and other
features. For example, the sample includes the students who applied to 10 NISs, while the
population consists of applicants from 20 NISs. The students from the sample live in 14 regions
of the country, while the living regions of the students from the population exceed this number
considerably.

Another reason for the higher test outcomes of the students from the sample might be their
higher level of motivation to be admitted to NIS, which drove them to take part in the NIS
questionnaire on their video gaming behaviour. Presumably, students who desire to enter NIS are
really interested in school life, they follow them on social media because they want to become a
part of NIS in the future. Perhaps, some of the students thought that their participation in this
survey would become beneficial for them, that’s why they took the optional survey.
Consequently, it can also be concluded that students who did not achieve the thresholds in
Mathematics and Quantitative Reasoning to be admitted for consideration of the NIS scholarship
or students who understood that their selection test results were not competitive enough, decided
not to take part in the NIS questionnaire about their video gaming experiences, which resulted in
the higher average test performance of the sample students of this study.

The Effects of Playing Video Games on the Students’ NIS Selection Test Results

The multiple regression analysis determined statistically significant negative and positive
effects as well as zero effect of playing video games on students’ NIS selection test results on
seven academic domains - Mathematics, Quantitative Reasoning, Kazakh as the first and second
languages, Russian as the first and second languages and English. Video game genres and

playing on weekdays and weekends were taken as predictors of students’ test performance. This
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section discusses how and why the played video game genres, playing days of the week, and
students’ gender and area of residence affected students’ test results within the subtests of the NIS
selection test.
The Effects of Video Game Genres on Mathematics Scores

It was found that playing Sandbox and Strategy video games predicted higher scores in
Mathematics. Playing the Social deduction video game genre affected Maths test performance
negatively, but this finding is based on only one respondent, therefore, can be considered
negligible. No studies were found that examined the impact of Sandbox games on students’ Maths
achievement, however, there is numerous literature on employing Sandbox's most representative
video game Minecraft in educational ways (Bos et al., 2014; Short, 2012; Sin et al., 2017). The
creative open-world nature of Sandbox games allows players to construct a wide range of objects,
structures, and even landscapes, using their spatial reasoning and problem-solving skills.
Consequently, spatial reasoning skills were shown to be a strong predictor of performance in
STEM in the result of a longitudinal study of 400 000 American students (Wai et al., 2009).
Problem-solving skills are employed in almost all video game genres but are best developed in
Sandbox games, where players are given a great degree of freedom to explore, create and tackle
various construction problems according to the gameplay features using recalling and reasoning
abilities as well as their own expertise and intuition (Granic et al., 2014). So, for example, in
order to build a house, one player has to calculate the number of bricks necessary for constructing
the walls, the floor, and the roof considering the desired size and form of the house. Thus, the
positive effect of playing Sandbox games on Mathematics scores can be good supporting
evidence of students’ improved mathematical abilities through the enhancement of their spatial
reasoning and problem-solving skills.

The Strategy game genre’s influence on academic achievements was examined by Adachi

and Willoughby (2013) who found a positive association. The scholars stated that strategic games

develop players’ computational skills, problem-solving skills, and reasoning speed because they
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have to think up various action strategies, evaluate their success, and foresee the gaming strategy
of an enemy in order to win the game (Adachi & Willoughby, 2013; Berland & Lee, 2011). This
in turn might have a positive effect on players’ cognitive thinking and accordingly on their
academic performance in Mathematics, where they must solve various mathematical problems on
the base of known mathematical concepts and rules. In both cases, students have to think,
evaluate the pros and cons, and choose the correct way to win the game or solve the mathematical
task. Thus, this study’s findings support the effect of Strategy games on mathematical reasoning.
The Effects of Video Game Genres on the Quantitative Reasoning Scores

The analysis results of the effect of students’ video gaming experiences on the Quantitative
Reasoning subtest performance, which is an ability test for mathematical reasoning, revealed
almost the same results as for Mathematics. The exception was the positive impact of playing
Simulation video game genres on QR scores. The Simulation games require students to employ
and develop their spatial reasoning skills, which were proved to be a strong predictor of
performance in STEM (Wai et al., 2009). Moreover, considering the specific design of the QR
test, which requires students to solve mathematical problems within a limited time, it can be
assumed that by playing Simulation games students developed their ability to quickly identify and
implement the best appropriate game tactics, which in turn helps them to solve the QR
mathematical tasks quickly and successfully. In the reviewed literature, no data was found on the
positive association between playing video games of the Simulation genre and Quantitative
Reasoning test scores. Thus, this finding can be considered new in the body of relevant
knowledge.

The analysis did not show any statistically significant effect of playing other video game
genres (Action, Action-adventure, Role-Playing, Puzzle, Sports, MMO, Adventure, Casual game,
Endless runner, Logic game, Art game, Party game) on Mathematics and Quantitative Reasoning
tests scores. This finding supports and at the same time does not support the outcomes of Ventura

et al., 2012, which found a negative effect of playing Shooter games and zero effect of playing
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Fighting, Role-playing, Action-Adventure, Puzzle, Platformer on the undergraduate students’
GPA. In the present study Shooter, Fighting, and Platformer games are referred to as the Action
video games genre according to Wikipedia game classification (List of video game genres, 2022).
The Effects of Video Game Genres on Language Tests Scores

The effect of video game genres on students’ Language test performance which assesses
students’ reading literacy in their first, second and third languages differs from mathematical test
outcomes, except for the Strategy games genre, which became a good predictor for Kazakh as the
first language results as well. Such a positive effect can be explained by the fact that Kazakh
speaking students in order to play Strategy games had to read and get a good understanding of the
game instructions, despite the fact that they are written in English and/or Russian languages. They
most likely used the Kazakh language as it is their native language to communicate with other co-
players, explaining their chosen gaming strategy, and giving details about the actions each team
member had to make in order to win the game. Berland and Lee (2011) stated that playing
Strategy games required players to internalise the compound written game instructions and
externalise their desired strategic operations. Therefore, it might be assumed that players of
Strategy games have higher reading and communication skills, which in turn may result in higher
test performance in Kazakh as the first language domain.

Turning now to the discussion of the effects on Language tests for students, whose first
language was Russian, it was an unanticipated outcome that Strategy video games did not predict
their performance, but Action and Sports video games genres did. This inconsistency may be due
to different game genre preferences of students with different native languages, which can also
mean different cultures or mentalities. Nevertheless, researchers in the field claim that playing
Action video games improves gamers’ perceptual skills, attention, memory capacity, and higher
cognitive functions (Green & Seitz, 2015). Therefore, it can be assumed that the NIS applicants
performed better in Russian as the first language, reading texts, keeping in mind the peculiarities,

and finding the correct answer to the questions. At the same time, no study was found examining
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the effect of playing Sports video games on gamers’ language test performance. However, the
positive relationship between playing Action and Sports video games can be explained by the
same language development principles which occurred in the Kazakh speaking students playing
Strategy games. It can be assumed that the Russian speaking students who played Action and
Sports games had higher reading literacy in their first language because they studied the game
rules thoroughly and had to understand the game nuances in order to accomplish the set task.
Moreover, these game genres are known for the constant creation of various missions for the
players, among which reaching the point of destination in a limited time, defeating five enemies
with particular weapons, gaining points by using complicated series of movements, etc.
Therefore, it can be assumed that students’ engagement with new instructional texts from game
developers on a continuous basis contributed to the improvement of their reading comprehension.

Surprisingly, no statistically significant relationship was found between the 16 video game
genres played by students with native Kazakh and Russian languages and their results in the
English language subtest. This may be due to the fact that the English language is the third
language for NIS candidates, therefore their reading literacy of English texts is expectedly lower
than that of the first or second language. In addition, it might be that NIS applicants did not play
games with English dubbing and written instructions, as their level of English proficiency at their
age did not allow them to understand the logic of the game and became interested in playing it. It
is worth noting that no studies were found, that examined the effect of video game genres on
players’ performance in English language reading literacy tests.
The Effects of Playing Video Games during Weekdays and Weekends on Mathematics,
Quantitative Reasoning, and Language Tests Scores

Another predictor of students’ results in NIS selection test domains in this study was
playing games on weekdays and weekends. The analysis results showed that playing video games
during weekdays negatively affected Mathematics and Quantitative Reasoning scores for students

with Kazakh and Russian languages of instruction as well as Language tests scores for students
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with Russian as the first language. Whereas gaming during weekends appeared to have a
significant positive association with these academic domains for the same students. However,
surprisingly, no effect of gaming during weekdays and weekends was established on Language
tests scores for students with Kazakh as the first language.

Considering the conflicting evidence on the effects of gaming on weekdays and weekends
on gamers’ academic outcomes, it is difficult to connect the findings of the current research to
specific separate sources. So, for example, the findings are consistent with the results of the study
of Islam et al. (2020), who identified the positive effect of 11-17 years-old students’ gaming
during weekends on their standardised NAPLAN reading scores in Australia as well as the study
of Sharif and Sargent (2006), which determined negative relations of gaming during weekdays on
Grades 5-8 students” GPA. However, the positive effect of playing games during weekends on
Mathematics is not consistent with the findings of zero effect of weekend gaming on NAPLAN
numeracy scores (Islam et al., 2020). At the same time, the present study does not support the
findings of the following studies: Dindar (2018) and Skoric et al. (2009), who found no effect of
video gaming during weekdays and weekends on GPA and teacher-reported Mathematics and
Science grades, Skoric et al. (2009) and Islam et al. (2020), who found a positive effect of video
gaming during weekdays on students’ English test scores, collected from their school teachers,
and NAPLAN reading scores. However, such an effect could occur because GPA and school
grades do not represent standardised assessment outcomes but school teachers’ evaluation of
students’ performance, which can be regarded bias. As a result, the findings of the present study
corroborate both kinds of studies which found negative, positive, and no relationships between
the time spent playing video games and students’ academic performance. However, no studies
were found, that determined the negative effect of playing games during weekends, but there are
numerous researches that revealed the negative academic consequences of excessive playing
throughout the whole week and addiction to video games (Anderson et al., 2007; Anderson &

Dill, 2000; Islam et al., 2020; Rehbein et al., 2010).
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Therefore, the findings of the present study can be explained in the following way. Students
who played during weekdays and had lower results in Maths, QR, Russian as the first, Kazakh as
the second, and English languages probably spent less time studying and doing activities, which
might have improved their test performance, specifically, sleeping, physical exercising, outdoor
plays, etc. Furthermore, it can be suspected that they also suffered from gaming addiction, which
can lead to truancy, demotivation to learn, devotion less time for studying, and diminished school
performance (Anand, 2007; Ferguson, 2015; Granic et al., 2014; Gentile, 2009; Islam et al.,
2020). On the contrary, students who played on Saturdays and Sundays experienced positive
consequences on their results in Maths, QR, Russian as the first, Kazakh as the second, and
English languages, probably because they could receive qualitative rest, stress relief, and joy
through playing games on weekends. This in turn provided them with the necessary break from
their routinely hectic weekdays after and before their constant preparation for the high-stakes NIS
selection test. Also, on weekends students have more free time from their studies, therefore they
are able to invite their friends and immerse themselves together in the amusing world of games
without feeling tired or guilty. As a result, students experience a feeling of happiness and
satisfaction, as well as an emotional motivation to keep studying after the end of their weekends.
Zero effect of gaming during weekdays and weekends on Language tests scores of students with
Kazakh as the first language may be explained by the fact that Kazakh students in total played
less than Russian students during both weekdays and weekends, which might have resulted in no
effect in the statistical analysis.

The Relations between Students’ Gender and Area of Residence and their Scores in
Mathematics, Quantitative Reasoning, and Language Tests

The current study also found statistically significant correlations between students’ gender
and area of residence and their selection test results. So, male students scored better in
Mathematics and Quantitative Reasoning, while female students with native Kazakh language

showed better results in Kazakh as the first and English languages. However, PISA 2018 revealed
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that there were no significant differences between Kazakhstani boys and girls’ performance in
Mathematics, whereas girls outperformed boys greatly in reading (OECD, 2019). The former
inconsistency in boys’ Mathematics performance might be explained by their higher motivation
to achieve better scores in Mathematics on the NIS selection test than to receive higher scores in
PISA. The finding on the Kazakh-speaking female students performing better in Kazakh and
English is also not surprising, considering no effect on their Russian as the second language
scores. The possible explanation can be the fact that they did not prepare additionally to take this
test, as they used the Russian language at a conversational level. Furthermore, no association with
females with native Russian language might be explained by the fact that these girls had lower
motivation to be admitted to NIS because they knew that the number of vacant places for Russian
classes is considerably lower in most cities of Kazakhstan due to the Kazakh-prevalence
population in the country (2020 Annual Report of the Autonomous Educational Organization
“Nazarbayev Intellectual Schools”, 2021).

If we now turn to the discussion of the effects of students’ living areas (urban and rural) on
their selection test results, important and reality reflecting outcomes were evident. So, urban
students had a great advantage over rural students in most selection test domains: Mathematics,
Quantitative Reasoning, Russian as the first language, Kazakh as the second language, and
English for students with native Kazakh and Russian languages. Whereas, no effect was
determined on Kazakh as the first and Russian as the second languages. These outcomes can
speak about the better educational opportunities in cities of Kazakhstan, where students are taught
in schools equipped by pedagogical cadres with higher professional mastery than in rural areas of
our country. The quality of urban and rural education was discussed by Sarsembayeva (2020),
who states that urban schools have great advantages over rural schools in terms of proper
technical equipment, availability of new textbooks, and student funding, which directly affect the

quality of educational services and knowledge acquisition by students.
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The results of the present study supported the conceptual framework of the current study in
terms of the existence of positive, negative, and zero effects of video gaming on students’
performance in the NIS selection test domains. However, the reasons for these effects described
in the reviewed literature and discussed by the present study differed. Therefore, the present study
conceptualises that the negative effect of playing video games can occur due to playing on
weekdays. Whereas, the positive effects can happen due to playing Sandbox, Strategy, Simulation
video games genres and gaming during weekends. Zero effect can be observed while playing any
other video game genre.

Conclusion

The present chapter discussed both positive, negative, and zero effects of playing video
games on students’ performance in the NIS high-stake selection test, which consisted of
Mathematics, Quantitative Reasoning, Kazakh as the first and second languages, Russian as the
first and second languages, and English language. Positive effects were found between playing
video games of Sandbox, Strategy and Simulation genres and Mathematics and Quantitative
Reasoning; Strategy games and Kazakh as the first language tests; Action and Sports games genre
and Russian as the first language tests. These positive impacts on students’ selection test
performance may be explained by the employment of strategic thinking, spatial reasoning skills,
computational thinking, and problem-solving skills, which develop students’ cognitive thinking
as well as reaction, attention, and memory capacity. Playing during weekends also revealed a
positive influence on students’ scores in Mathematics, Quantitative Reasoning with Kazakh and
Russian mediums, and Language tests for students with Russian language instruction. Such
optimistic findings may be explained by the fact that students received a qualitative rest from
stressful schooldays by playing their favourite video games and getting the necessary reboots and
motivation to continue preparation for the NIS admission test. Negative effects were determined
between playing during weekdays and Language tests for students with Russian language

instruction. The adverse influence of playing during weekdays may indicate the ineffective time-
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management of students: they might not spend enough time studying and doing other
extracurricular activities, which might improve their test results. These findings can be considered
relatively new to the current state of knowledge, as no studies were found that examined the video
gaming effects on high-stake standardised admission tests to enter secondary schools in the world
or in Kazakhstan. Together, these findings provided important insights into the impact of playing
video games by students on their performance in seven academic domains of the NIS selection
test. The next chapter concludes the present paper by providing information about the theoretical
and practical implications, limitations of this study, and important recommendations for the

interested stakeholders.
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Conclusion
Introduction

The present chapter concludes this study, which was designed to determine the effect of
playing video games on students’ selection test results to enter Grade seven of Nazarbayev
Intellectual schools, which consists of seven academic domains: Mathematics, Quantitative
Reasoning, Kazakh as the first and second languages, Russian as the first and second languages,
English. This chapter begins with the summary of key findings, derived by means of statistical
analysis, in terms of three research questions and hypotheses. The next section discusses the
existing limitations of the current investigation. Then important theoretical and practical
implications of the current study outcomes as well as recommendations for the interested
stakeholders are given in the following sections of this chapter.

Summary of Research Findings

This section summarises the major findings of three research questions, posed to determine
the effect of playing video games on students’ selection test results to enter NIS.

RQ1: What video games and video game genres were the most popular for the sample of
students during the months leading up to the NIS selection test?

The frequency analysis showed that 255 NIS applicants played 83 video games, which refer
to 16 video game genres. The most favourite video games of students were Minecraft, Brawl
Stars, Counter-Strike: Global Offensive, and Roblox, which relate to Sandbox, Strategy, Action,
and Role-playing video game genres respectively. The analysis of the most popular genres of
video games demonstrated that students mostly played video games of the Action, Sandbox,
Strategy genres, listed in the decreasing order of their popularity among NIS candidates.

RQ2: How does the performance for each subject of the NIS selection test compare between
the sample and the population of students?

Common independent sample t-tests revealed that the academic performance of the sample

students in NIS admission examination subjects was considerably higher than the population’s
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general test outcomes except for Kazakh as the second language. At the same time, Cohen’s d
effect-size analysis determined a strong practical significance only for Mathematics, and
Quantitative Reasoning scores for students with Kazakh and Russian languages of instruction,
and English language scores for students with the Kazakh language of instruction. These findings
suggested that the effect of video gaming on these subtests’ results may not relate to the entire
population of NIS candidates.

RQ3: What effect does the students’ video gaming behaviour have on their NIS selection
test results for the sample?

Multiple regression analysis revealed positive, negative, and zero effects of students’ video
gaming behaviour on their NIS selection test results. The results of this investigation showed that
playing video games of the Sandbox, Strategy, and Simulation genres, which develop students’
cognitive abilities through the improvement of their spatial reasoning, problem-solving skills, and
computational thinking, are considered to be an important factor for predicting higher scores in
Mathematics and Quantitative Reasoning. Playing Strategy games became a strong predictor for
Kazakh as the first language, whereas playing Action and Sports video games predicted higher
performance in Russian as the first language. These effects might be explained by the
development of students’ perceptual skills, attention, and memory capacity, which contributed to
the advancement of their reading literacy in their first languages. Contrary to expectation, this
study did not find any effect of playing the 16 video game genres on English test scores for
students with both Kazakh and Russian first languages. Another interesting finding of the current
research was the negative influence of playing games on weekdays along with the positive
influence of playing on weekends on the scores of Mathematics, Quantitative Reasoning, and
Language tests for students with Russian as their first language. Such effects might be explained
by spending less time on weekdays for extracurricular activities, which could boost academic

performance, and having qualitative rest, stress relief, and joy of play during weekends.
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Limitations of the Study

Several limitations of the present study need to be acknowledged. First, no studies were
found related to the examination of video game effects on students’ performance on standardised
admission examinations to enter specialised selective secondary schools, which could be used for
guidance in the present study. Therefore, the findings of this study were compared with the
outcomes of other research on the video game effects on standardised low-stakes monitoring
tests, in which participants were probably less motivated to achieve high results as well as other
more subjective variables like class scores and GPA.

Second, the sample size was relatively small compared to the population of NIS candidates
and the population of Grade six students in Kazakhstan as well as nonhomogeneous, with a large
proportion of the sample students with high test performance from half of the total number of the
regions with NISs. Therefore, the generalisability of the results of this study is subject to certain
limitations. Specifically, the effects of playing video games discussed in this paper might not be
transferable to the performance of students with lower academic progress in Russian as the first
and second languages, and English language in Russian classes.

Third, out of 16 video game genres played by the sample of 255 students, six video game
genres were played by only one and two students each, which limited the proper determinations
of their effects on students’ test performance. For example, statistically significant negative effect
was identified between the Social deduction game genre and both Mathematics and Quantitative
Reasoning scores, whereas only one student from the sample played the game of this genre.

Finally, the study is limited by the lack of information on other factors, for example, the
amount of time spent playing particular video games on weekdays and weekends, and the level of
student’s current academic performance in school within the subjects of the NIS selection test.
This information could provide more accurate results on the video gaming effects on students’

selection test performance.
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Implications and Recommendations
Theoretical Implications

The results of the current study have important theoretical and practical implications for the
existing body of knowledge and practice in this area. First of all, as no study was found that
investigated the effects of video gameplay on students’ standardised admission test results to
selective secondary schools, it is important to note that the current research could rectify this
knowledge gap in the existing body of knowledge. Specifically, it provides sound information
about how specific video game genres and playing during weekdays versus weekends impact the
entrance test performance of Grade six students aged 12-14. More importantly, it reports the
positive, negative, and zero video gaming consequences on the students’ results in numeracy and
reading literacy tests in first, second, and third languages in the form of standardised assessment.
Secondly, considering the ongoing debates about the effects of video gaming on students’
academic performance in both objective and standardised assessments, the findings of the present
study can be considered an informative contribution to the existing controversial theory.
Therefore, the results of the present study can be of interest to a broad range of scholars in the
field of education, politics, computer science, child psychology, health, and even commercial
video game institutions.
Practical Implications

Concurrently, the following practical implications can be derived from the results of the
present study, which may be addressed by parents, teachers, students’ guardians, policymakers,
and child psychologists. Firstly, it indicates that recreational video gaming does not always impair
students’ achievements in high-stake examinations to enter specialised selective secondary
school. Secondly, it points to the importance of monitoring the video game preferences of
students during the period of preparation for the exams by the interested parties. This way it can
be ensured that students play video games, which would positively affect their test performance.

Thirdly, interested parties may also control students’ video gaming behaviour, prohibiting playing
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on weekdays and allowing playing during weekends, to achieve better results in standardised
selection tests. However, the generalisability of the current research is problematic, as the video
gaming effects may be relevant only to higher-performing students in the larger population.
Recommendations

An implication of these findings is that both video game genres and gaming days should be
taken into account while making recommendations to an existing policy, practice, and future
research in terms of video gaming behaviour of students aiming to enter specialised secondary
schools like NISs.
Recommendations for Policy Makers. The findings of the present study suggested several
courses of action for policymakers, which are responsible for the development and
implementation of the proper documents for the regulation of adolescents’ video gaming
behaviour. Thus, it is advised that relevant legal bodies design a social project, which will be
aimed at enhancing Kazakhstani citizens’ awareness of video gaming’s effects on the academic
performance of secondary students in the context of Kazakhstan. This project may include three
stages. In the first stage, relevant information on Kazakhstani pupils can be gathered and
analysed, which can serve as a basis for the development of thorough information and
recommendations on students’ video gaming behaviour in the second stage of the social project.
Finally, the third stage may be the dissemination of these recommendations to the relevant
educational, psychological, medical, and video game design institutions as well as citizens of our
country in order to ensure that all interested stakeholders are informed about this policy. Besides,
Nazarbayev Intellectual schools being the autonomous educational organisation may make use of
the findings of the present study and inform the parental community about the possible effects of

video gaming on their children’s performance on the NIS selection test.
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Recommendations for Parents and Guardians. The outcomes of this study can be used to
develop informative recommendations for parents and guardians of those students, who plan to
compete for a placement in selective secondary schools like NISs. First of all, it can be
recommended that parents do not restrict their child to play video games at all, but search for the
appropriate video game among the genres, which revealed a positive effect on selection test
domains. Secondly, it can be advised that parents restrict their children from playing any kind of
video games on weekdays, so students can be more focused on their studies, physical exercises,
rest, and sleep. Thirdly, it would be helpful if parents create comfortable conditions for their
children to play video games on weekends to provide their child the necessary break, relaxation,
and communication with friends, which might boost their motivation for further studies. Yet, it is
not recommended to follow the above advice if students’ current academic performance in NIS
selection test subjects is not strong and high, as the results of this study may not be relevant to the
larger population.

Recommendations for Future Research. The issue of video gaming’s effects on students’
academic performance is an intriguing one that could be usefully explored in further research. So,
further investigations may be conducted with a bigger sample size that includes students of all
abilities from all regions of Kazakhstan, where NISs are situated. Also, other independent
variables could be included, in particular, SES, the starting age of playing, time spent playing
particular video games during a day/week/month/year, the total hours of playing, the favourite
mode of playing as well as qualitative information about students’ attitudes to video games, their
self-evaluation, intrinsic motivation to play certain games, parents’ perception and many other
factors, which may contribute to the deeper examination of the effect of video game experiences
on academic achievements. It is suggested that the association of these factors is investigated in
future studies.

From the findings of the present study, we know that different video game genres have

different effects on different subjects. Therefore, further research is needed, that concentrates on
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the investigation of the effects of playing a particular video game on the students’ performance in
a particular subject considering that every subject might require different cognitive operations,
skills, and abilities. Moreover, it is recommended to utilise standardised test results in examining
the video gaming effects, instead of the cumulative GPA or grades, reported by students, teachers,
and parents accounting for their bias and inability to compare the findings in multiple research.
Conclusion

Considering the broad popularity of video games as the favourite pastime of children, the
present study was aimed at determining whether students’ video gaming has any effects on their
performance in highly competitive selection tests of NIS. This is the first study that posed this
question in the pursuit to establish whether there were significant negative or positive effects on
students’ outcomes in the standardised tests which should be addressed. In general, taking into
account the key findings of this study it can be assumed that the research purpose was achieved to
some extent. The present study was guided by research questions, developed for gradual uncover
of useful information, and statistical analysis with the aim to receive accurate results which reflect
the real state of affairs. The chosen methodology allowed us to answer the research questions,
taking into account the nature of numerical and categorical data on students’ gaming experiences
and test performance. Overall, the author is satisfied with the outcomes of the conducted research,
because they are new, interesting, actual and to some extent disprove some preconceived notions

about playing video games.
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Appendix A
Examples of Selection Test Items to Enter Grade 7 of Nazarbayev Intellectual Schools
Mathematics
This section of the test measures how well students can solve mathematical problems. There is
only one correct answer to the questions.

Sample item for students with Russian mode of instruction:

CYXOG MOJIOKO COACPIKHUT XKHUDP, 66.]'[01(, caxap u Bony. Hx cooTHolIeHHE MMpCACTaBJICHO B BUJIC

JuarpaMmal. CKOJIBKO rpamMMOB Oenka COACPIKUTCA B 1 KHJIOTpaMMCE CyXO0oro MoJioka?

Boaa,3%

Kup

Caxap

beaor

A) 0,3
B) 3
C) 30
D) 300

Sample item for students with Kazakh mode of instruction:

Kyprak cyTTiH KypamblHIa Maii, aKybI3, KaHT *koHe cy 6ap. OnmapIblH KaTblHACTAphl JUarpamma

TYpiH/€ KepceTiIreH. 1 KunorpaMM Kyprak CyTTiH KypaMbIH/a KaHIIa paMM aKybl3 6ap?
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Kanr

A)0,3
B) 3
C) 30
D) 300

Sample item translated into English language:

Milk powder contains fat, protein, sugar and water. Their relationship is presented in the form of a
diagram. How many grams of protein are in 1 kilogram of milk powder?

Water 30

Fat

Sugar

Protein

A)0,3
B) 3
C) 30

D) 300
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Quantitative Reasoning
This section of the test measures how well students work with numbers in the limited time. Each
question consists of two parts. The first part is located in column A. The second part is located in
column B.
Students need to determine in which column the value is greater, whether the values in both
columns are equal or insufficient information. Choose the answer:
A, if the value in column A is greater.
B, if the value in column B is greater.
C, if both values are equal to each other.
D, if there is not enough information.

Sample item for students with Russian mode of instruction:

| Column A | 'Column B |

(35 - 50) (35-35)+(35 - 10)

Sample item for students with Kazakh mode of instruction:

A karapmi B raTapei
(35 -30) (35-3)+(35-10)

Sample item translated into English language:

| A garaper | | Brarapmt |

(35 - 50) (35 - 5)+ (35 - 10)
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Kazakh as a first language
KokpIc nepTi — Facelp Maceseci
1. Kaii xanmaHbIH IIbIHANBI KEJIOETIH KOPriHi3 Kelce, €H
OipiHIII COJI Kaja MaHbIHAAFbI KYJI-KOKBICKA MOH OEpreHiHI3 JKeH.

Kazipri tanma Oy 6actel MocesneHiH OipiHe aiHanmbl. byringe

pecniyOnuka aymarbiHaa 43 MWIIMapA TOHHAJAH acTaM KOKBIC
*uHaKTaaraH. OHBIH TeK S MaiibI3bl FaHA KOJEre »apaca, KaJFaHbl jKep KOWHaybIHa KiOepiir,
oJlaH apici KayinTi YHiHIIIepaiH MaHbIHA Terieni. Kazipri yakpITTa TYPMBICTHIK KaJlIbIKTapAbl
KHUHAY, CaKTay >KoHE eHJey Macenecl y3aK >KblU1aap O0ibl ©3eKTi xKaFAail bl KaTapblHAA TYP.

2. KOKbIC MONUTOHAAPBIHBIH KETICIIEYUIUIIIHEH, OHbIH ChIMBIMIBUIBIFbIHA LIbIAAMaN, KYH
cailbIH KOKbIC KaJJIBIKTapbhIHBIH CaHbl ecyie. MbIHaHbl KapaHbl3, ajaMaap KYH CallblH Tay-Tay
KBUIBIN KYJI-KOKBICKAa TaCTaMTBIH TuIacTMacca KyThuiap xep Oetinae 500 >xputFa IeiiH, KoIiMri
nonmaTriieH nakertepi 200 xKpuiiaH acTaM yakbIT OOHBI ITipiMeH, )KaThI aJlabl eKeH. ATl KOHCEPBI
KaJIOBIpIIapbl MEH IIBIHBI CBIHBIKTAPBI 1 MBIH KBUTFa JCHiH JKep KOWHBIH JIaCTall, TOMBIPAK KYHApbIH
JKen jkarajpl. Tay-Tay OONbIN YHUIT€H KalJIbIKTap[blH 3KOJOTHUSFa Kepl ocep eTeTiHl Oemnrii.
Jomnipek aifTkanzaa, OyJIiHIeH 3aTTap TONBIPAKTHIH KYHAPBIH KEMITII, YJIbI ra3fap apKbUIbl ayaHbl
nacraiinbl. OHBI epTece, ajaM ar3achlHa 3UAH[bI 3aTrTap OemiHeni. Con cekinnui 6acka /1a KOKbIC
KaJIJIbIFbI a/1aMFa, ayara, KOpIIaFraH opTara Kepi 9CepiH THUTi3ye.

3. Kamanbig omemi kenmbOeti, ocipece, Ta3ajbiFbl TaOalAbIPbIFBIHAH OacTaaFaH XaJlbIKThIH
MOJIGHUETIMEH THIFbI3 OalaHbICThI. AJ, MOJCHHMET Oap JKeple Kajlara JIereH >KaHaIIBIPJIBIK,
cydicneHmmk Te 6ap. «Ta3alblKk — UMaHHBIH >KapThICHD) JIEMEKIII, ajamjaap Ta3alblKKa OpTaK
KayalKeplUIIiKIeH Kapaca aypbsic 6onap eni! Kail yakpiTTa 1a emip cypim >KYpreH opTamblI3/Ibl
Taza ycray, JKep-AHara KHMsSHAT jkacamay aJaM3aTTblH KoJbIHAA. EHJemre, KamambI3abl Kyd-

KOKBICTaH Ta3a ¥CTaﬁBIK, araibIH!

1. MoTiHHIH KYpBUIBIMBI OOMBIHINIA aKnapaT Kayail OepiiareH?
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A) Cannapsl — ce6e0i — YCHIHBICHI

B) Aknapar — cTaTucTuKa — A2JIei

C) Macene — cangapbl — YCHIHBIC

D) Cratuctuka — 1epeKTep — MbICAJIbI

2. MoTiHHIH eKiHIIi 0esliMiHEH KaHal akmapat OuIiHi3?
A) KaapIKTap/abl )KUHAY, OHACY MICEIECi Typasbl

B) KOKbIC KaJIIBIKTapbIH Malijara >kapaTy Typabl

C) KOKBICTBIH KOpIIIaFaH OpTaFra 3UsIHbI Typaibl

D) Ta3zanbIk cakTayra >KayankepuIuTiKieH Kapay Typasbl
3. MOoTiHHIH COHFBI OOJIITiH/Ie aBTOP HE aUTKBICHI KEJIi?
A) TyprbIHIapABI KOKBICTHI OHICYTE HIAKbIPaIbI.

B) TyprbiHaapabl Ta3albIKThl CaKTayFa MIaKbIPaIbl.

C) TypreiHAapI6I eHOCKTEHYTE MIaKbIPAIbI.

D) TypreiHaap bl YHBIMIIBLT OOTyFa MaKbIPaIbl.
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Russian as the second language
AOynxaup xaH

HecomHeHHO, K 4HCIy BBLIAIOIIUXCS TOCyAapCTBEHHBIX jesareneit Kaszaxcrana
NPUHAUICKAT XaH Miammero sxy3a AoOymxaup (1693 — 1748 r.r.), KOTOpBIA SBISETCS
POJIOHAYATBHUKOM POCCUNCKO-Ka3aXCTAHCKOM IPYKOBI.

B 1719 roxy on Obl1 M30paH cTapmIMM Ka3aXCKUM XaHOM. XaHCKYIO BiacTh AOyixaup
MOJyYnJI HE MO HACJIEJCTBY, a Oyiarojgaps BBIJAIONIMMCS JIMYHOCTHBIM KadyecTBaM, MPHUCYIIUM
UCKJTIOYUTENLHO JIIO/ISIM OJIAPEHHBIM, OTMEUEHHBIM «pyKoi boray. Takoe B ncTopuu ka3zaxckoro
HapoJa CIy4yaloch KpaiHe PeJiKo.

[Io Tpamuumu B Te BpeMeHa XaHCKas BIJIACTh IepeAaBallach IO HacleACcTBYy. Takoe
MOJIO’KEHUE HEePEIKO MPUBOJIMIIO K PaclIaThIBAHUIO 00IIECTBA, OCIA0IEHNI0 000POHOCTIOCOOHOCTH
CTpaHbI, YTO MTOMOTAJI0 BHEIIHUM BparaM HamaJaTh U JIETKO 3aXBaThIBAaTh KA3aXCKUE 3€MJIH.

1. «Takoe nonoxkerue» (mocienuuii adzair). Kakoe nmonoxxenue numeercst B BUy?
A) Bnacte niepegaeTcs OT OTIa K CHIHY.

B) BnacTp nony4aroT ciocoOHbIE JTHOH.

C) Hananenue Bparos.

D) Ocnabnenue cTpaHsl.
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Russian as the first language
He Takx paBHO yu€HBIE W3 YHHBEpPCHUTETa Xd3pUOT-YOTT B DIUMHOypre BO TJIaBe C
npodeccopom Anpuanom Hoprom pemmnu mpoBEepUTH CBSI3b MY3BIKAJIBHBIX MPEANOYTCHUN C
WHTEJUIEKTOM M XapaKTEepOM CIyllIaTeseH.
B xone uccienoBaHus y4deHble ONPOCUIM 36 ThICSY YEJIOBEK W3 Pa3HbIX CTpaH MHpA.
VYyeHble 3alaBaIUCh LEIbIO JOKAa3aTh IMOAPOCTKAM, 4YTO CIyLIaThb TSDKEIYH) MY3BIKY WU D3I
HEeOEe30MacHO IS KX MO3Ta, HO pe3yNnbTaThl UX _2 .
«OnuH u3 (akToB, KOTOPBIA MOpasuil Hac OOJbIe BCEro, — 3TO TO, YTO IMOKJIOHHUKH
KJIACCUYECKOM MY3BIKM U TSKEIOrO pOKa OYEHb MOXO0XW», — npusHaics Anpuan Hopt. Onu
MPOJEMOHCTPUPOBAIM HanmboJiee BBICOKUNA UHTEIIEKT. «B olmiectBe OBITYeT CTEpeoTHII
MOKJIOHHUKA TSHKENOT0 pOKa KaK ueloBeKa, HaXOIAIIerocs B INyOOKOH Jenpeccuu, U Kak OIacHOTO
aneMmeHTa obuiectBa. Ha camoM gerne 3To 6€300uaHbIe M OYEHb TOHKHUE HATYPBI».
Bnpouewm, kak 1mokas3bIBaeT *HU3Hb, BO B3POCIOM BO3PAacTe MHOTHE POKEPHI MPHOOIIAIOTCA
K KJIACCHUYECKUM MPOU3BENEHUSAM, IPUTOM HE OTKa3bIBasiCh W OT JIIOOMMOTo MeTallia.
HeynuBurenbHo, 4TO XapaKTEpUCTUKH MOKIOHHUKOB 000MX KaHPOB OKazaauch cxoxu. «U1 te, u
JIpYTrHue — IMYHOCTH TBOPUYECKHUE, HEMPUHYK/IEHHBIE, HO HE OU€Hb OOLIUTENbHBIE», — 3asBUI HopT.
Jlrobutenu pana, xumn-xomna u r’n'b nokasaiau camble HU3KHE pe3yiabTaThl 1Q-TecToB. 3aTo
OHM, Kak U TIOKJIOHHUKHM pAITH, HPOAEMOHCTPUPOBAIM BBICOKYIO CAMOOILIEHKY H
KOMMYHHKa0enbHOCTh. CaMbIMU KpEeaTUBHBIMH OKa3aJIMCh MOKJIOHHUKH 0J1103a U JKa3a, a TaKkxKe
3HATOKU onepbl. A Haubosee TPy 10100MBBIMH OBbLITH IPU3HAHBI THOOUTETN KAHTPH U MO -MY3bIKH.
1. Kakne n3 yrBepkAeHUN BEPHBI COTJIACHO TEKCTY?
1. Poxeps! u m00UTETN KJIACCUIECKON MY3BIKH CJIeTKa 3aMKHYTHIE JIFOH.
2. TlokJIOHHUMKM paMa ¥ pAITH — OOUIUTENbHBIE JIFOH.

A) TOIBKO MepBOE

B) Tonpko BTOpOE

C) u iepBoe, 1 BTOpOE
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D) uu nepBoe, HU BTOpOE

2. Kakoe c110B0 J1ydliie BCero BCTaBUTh BMECTO MPOIYCKa BO BTOpoM ab3arie?
A) BO3MYTHIIH

B) o6pamoBanu

C) pa3zouapoBaiu

D) ynuBunu

3. UTo aBTOp XOTEN CKa3aTh 3TUM TEKCTOM?

A) Jlobpota — xapakTepHas 4epTa pokepa.

B) He crouT noBepsTh crepeoTumnam.

C) Non-my3bika pa3BUBAET TPYIOIIOOHE.

D) Tsxénblit poK BIUSET HA ICUXUKY.
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Kazakh as the second language

Ochiran 6ipa3 KbUl OYPBIH aKMapaTTHIK KEHICTIKTE «HHAWIO Oanayiap» JEreH TEPMHUH
naiina 6onasl. Maauro 6ananap emkiMre yKcaMalThIH KOK TYCT1 aypa LIAIIbII TYPAJIbl )KOHE OHBI
TEK KaHa dKCTPACEHCOPJIILIK KaOieTi 6ap ajaMaap FaHa Kepe alaThlH KopiHe/i.

Wuauro 6ananapaslH HeMece ByHASpKUH/ Oaaiap bl e3reepre YKcaMalThIH epeKILeiri
— MIHE3-KWIBIKTAphl aybIpyiay, TUT aJIMaWThIH, PEHXKITII OOJIBIN Keleai eKeH, 0ipaK OChIFaH
KapamMacTaH KepeMeT TaJaHTKa He.

Iere MoHIHIE cosail ma?

[IpIHaBIFbIHA KENTeHAC, JTYHUEre KeNreH OallaHblH 0opi «MHIWUro» 0oJia amajabl. Opoip
OaslaHBIH TATAHTTHI OOJIBIIN XKETUTyiHE MYMKIHAIK Oap. SArHu, 6opi Oipaeit MyMKiHJIIKKE He.

[IcuxonortapaplH alTybIHINA, UHIUTO HEMece BYHIEPKHHJA Oananap Tyblia caja, OCh
KAacHUeTTepre e eKeHIrH KopceTyre MyMKIHIIKTepl KOK. OChl TamaHTThI, MOTEHIHAbI alllyaa
aTa-aHa peJTl YJIIKEH MaHbBI3Fa He.
1. Kanpgaii 6ananap/piH «UHIUTOY» O0TybIHA MYMKIHAITT Oap?
A) EmxiMre ykcaMalThiH OasianapabiH
B) Mines3nepi aybipnay Oananap by
C) bipeyre exnenerim 6ananapabiH

D) OmMipre kenren ke3 KejireH OalaHbIH
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English language
A “Hoppy” Discovery
A new frog species has been discovered in New York City
1. Usually, scientists search rainforests, ocean habitats, or other places on Earth to find new
plant and animal species. So, when a new type of frog was found hopping around New York, you
could say, scientists were very happy.
2. Three years ago, science student Feinberg trekked around New York listening for the
sounds and collecting strange frogs. He shared his research with biologist Catherine E. Newman
who was studying leopard frogs. She analysed the code of the frog’s blood and compared the new
frog’s blood structure with those of the leopard frogs. The frogs looked nearly identical, but their
blood structure was very different.
3. Feinberg believes the frog also once lived in Manhattan, but its present habitat varies from
the Great Swamp National Wildlife Refuge in New Jersey to northern counties of New York. It
may even be living in parts of Connecticut and Pennsylvania. The centre of the frog’s habitat
seems to be Yankee Stadium. _3_ Feinberg hasn’t found any frogs living around the famous
baseball field.
1. What is the function of paragraph 1?
The author wants
A) to describe different habitats of animals and plants.
B) to draw attention to an unusual discovery in the USA.
C) to make a joke about American scientists.
2. What makes the new frog type different from leopard frogs? (Paragraph 2)
A) Its blood structure
B) Its present habitat
C) Its strange appearance

3. Which word/words is/are missing in paragraph 3?



A) But so far
B) Moreover

C) Therefore
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Questionnaire for NIS Applicants to Enter Grade 7 Starting 2021-2022 Academic Year

Table B1

In original Kazakh language:

Appendix B
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Cypakrap

Kayanrap

12 cannan mypamoin srcexe

CaUKeCmeHOIPY HOMIDIHI30I JHCAZbIHbIZ.

H3M xonxypcmuix ipikmeyine Oetiin
betiHeoliblHOapObl OUHAObIHLLZ Oa?

Usa

Kok

Betineotivinoapoviy xaii scanpuin
YHamvln OUHAObINbIZ?

En orcaxcol kopemin 6etineouvinnan (1)
bacman oHwia YHamnayimoliH
betineotivinza () Oelin HOMIpeni3.

ATEIC

[IerTeIpMan
OKHFaJIbI

Crparterus
JIBIK

Bac katbiprpim

CHnopTThIK

O3iHi30iH JHcaKcol KOpemin
belineotbinblbl3 601061 Ma?

Kok

beiineolrIn oliHaraH
SKOKITBIH

Konxypcmulx ipikmeyee kamvickanza
Oellil OlHa2aH dPi HCAKCHL KOPEemiH Oip
Hemece exi OeliHeOUbIHHbIY AMAYblH
JHCAZBIHBIZ.

JKymvic KyHOepi maynicine Heute cazam
OeliHeoliblH OUHAY2A HCYMCAObIHBIZ?

carart

car
aT

cara cara

car cara
aT T

cara

cara

cara

cara

10
cara

Hemanvic kKynoepi maynicine Heue cagam
OeliHeoliblH OUHAY2A HCYMCAObIHBIZ?

carart

car
aT

cara cara

car cara
aT T

cara

cara

cara

cara

10
cara

Table B2

In original Russian language:

Bonpocst

BapﬂaHTblOTBETOB

Hanuwume ceoii 12-3naunviii
UHOUBUOYATIbHBIL UOCHMUDUKAYUOHHDILLL

Homep

Hepanu nu Bol 6 gudeouepwi 00 coauu
mecmos KOHKYpcHo2o ombopa ¢ HUIII?

Her
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Kaxozo srcanpa eud?eouzpbz Bam Ilyrep TprxmoueHTeCKTe Crparernu T'onoBonomku CrnopTuBHbBIE

HpAaesujlocb ucpamv: CKHE C€CKHe

Iponymepyiime swcanpel sudeoucp ¢

camoeo nodumoeo (1) oo camozo

Henmoobumoeo (5).

? -
VY Bac Obi1a mobumast Bugeonrpa? Jla Her A we urpan(-a) B
BUACOUTPHI

Hanumure Ha3BaHue OHOM WM ABYX

BHICOUTD, B KOTOpBIe BEI mro0nmm

WrpaTth 10 y4acTHs B KOHKYPCHOM

otOope.

Ckonvko uacos 6 denv Bul uepanu 6 0 1 2 3 4 5 6 7 8 9 10

sudeouzpul 6 Oyonue onu? 1acoB gac | yaca | 4aca | yac | yaco | 4aco | yaco | 4yaco | 4aco | 4aco
a B B B B B B

CKOJIbKO 4acoB B JIeHb BbI urpanu B 0 1 2 3 4 5 6 7 8 9 10

BHJICOUTPHI B BEIXO/IHBIE JHU? JacoB yac | Yaca | yaca | yac | Yaco | 4aco | 4yaco | yaco | 4aco | 4yaco
a B B B B B B

Table B3
In translation into English language:
Questions Alternatives

Write down your 12-digit individual

identification number.

Did you play video games before the NIS No

. Yes

selection test?

tht video game genres did you like Shoote Adventure Strategic Puzzle Sport

playing? r

Order video game genres from the most

favourite (1) to the least (5).

Did you have your favourite video | did not play video

Yes No

game? games

Name one or two of your favourite video

games you played before the NIS

selection test?

How much time in hours did you spend Ohour |1 2 3 4 5 6 7 8 9 10

playing video games every day during hou | hour | hour | hou | hour | hour | hour | hour | hour | hour

weekdays? r s s rs |s s s s s s

How much time in hours did you spend Ohour |1 2 3 4 5 6 7 8 9 10

playing video games every day during hou | hour | hour | hou | hour | hour | hour | hour | hour | hour

the weekend? r s s rs |s s s s s s
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Frequency Table of Video Games within their Genres

Played by the Sample of NIS Candidates
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# Video games Frequency Percentage Video game genres

1 Minecraft 42 16.5% Sandbox

2 Brawl Stars 26 10.2% Strategy
Counter-Strike: Global 17 6.7% Action

3 Offensive

4 Roblox 14 5.5% Role-playing

5 FIFA 11 4.3% Sports

6 Fortnite 9 3.5% Action

7 Genshin impact 9 3.5% Role-playing

8 PUBG 9 3.5% Action

9 Puzzle 8 3.1% Puzzle

10 | Free Fire 7 2.7% Role-playing

11 | World of Tanks 6 2.4% MMO

12 | Chess.com 5 2.0% Puzzle

13 | Mortal Kombat 4 1.6% Action-adventure

14 | Standoff 2 4 1.6% Action

15 | Geometry Dash 3 1.2% Action

16 | Grand Theft Auto 3 1.2% Action-adventure

17 | Brain out 2 0.8% MMO

18 | Clash Royale 2 0.8% Strategy

19 | Cross-word puzzle 2 0.8% Puzzle

20 | Dota 2 0.8% Strategy

21 | Easy Game 2 0.8% Puzzle

22 | Gran Turismo Sport 2 0.8% Sports

23 | League of Legends 2 0.8% Strategy
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24 | racing 0.8% Sports

25 | strategic 0.8% Strategy

26 | Terraria 0.8% Sandbox

27 | The Sims 4 0.8% Simulation

28 | 100 Doors 0.4% Puzzle

29 | 4 pics 1 word 0.4% Puzzle

30 | Among Us 0.4% Social deduction

31 | Angry Birds 0.4% Puzzle

32 | Apex Legends 0.4% Action

33 | ARK: Survival Evolved 0.4% Action-adventure
BanG Dream! Girls Band 0.4% Adventure

34 | Party!

35 | Barvicha 0.4% Simulation

36 | Block Strike 0.4% Action

37 | Call of Duty 0.4% Action

38 | Checkers 0.4% Strategy

39 | Civilization 0.4% Strategy

40 | Clash of Clans 0.4% Strategy

41 | CodyCross 0.4% Puzzle

42 | Crossout 0.4% MMO

43 | Dragon Mania Legends 0.4% Casual

44 | drawing 0.4% Art

45 | Dream League Soccer 0.4% Sports

46 | Field of dreams 0.4% Puzzle

47 | football 0.4% Sports

48 | Friday Night Funkin’ 0.4% Action

49 | Gacha Life 0.4 Role-playing

50 | Hearts of Iron IV 0.4 Strategy

51 | Honkai Impact 3rd 0.4 Action
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52 | Intellect battle 0.4 Logic

53 | Jurassic World Evolution 0.4 Simulation

54 | Legend of the Phoenix 0.4 Simulation

55 | logical games 0.4 Logic

56 | Machinarium 0.4 Adventure

57 | Need for Speed 0.4 Sports

58 | NHL 0.4 Sports

59 | Ninja World 0.4 Action-adventure

60 | Plants vs Zombies 0.4 Strategy

61 | Red ball 0.4 Puzzle

62 | Rust 0.4 Action

63 | SAMP Arizona RP 0.4 Role-playing
Sherlock Holmes versus Jack 0.4 Adventure

64 | the Ripper

65 | Snake 0.4 Casual

66 | Sonic the Hedgehog 0.4 Action-adventure

67 | SortPuz: Water Sort Puzzle 0.4 Puzzle

68 | Soul Knight 0.4 Action

69 | Sport games 04 Sports

70 | StarCraft 0.4 Strategy

71 | Stickman Party 0.4 Party

72 | Suspects 0.4 Strategy

73 | Temple Run 0.4 Endless runner

74 | The Phantom of the Opera 0.4 Adventure

75 | Tiles Hop: EDM Rush! 0.4 Action

76 | Tomb of the Mask 0.4 Endless runner

77 | Twelve Minutes 0.4 Puzzle

78 | Warcraft 0.4 Role-playing

79 | Warface 0.4 MMO
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80 | Webbed 0.4 Action-adventure
Wood Block Puzzle - Block 0.4 Puzzle

81 | Game

82 | Words 0.4 Puzzle

83 | World of Warcraft 0.4 Role-playing




