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Zoaka Oyunlarinda Siini intellektin Tatbigi va inkisaf Perspektivlari

Ismayilzada Zeynab Xalid *

0z

Suini intellekt (Si) miiasir comiyyatda an cevik ve transformativ texnologiyalardan biri kimi meydana
¢cixib va sahiyys, tahsil, maliyya va aylanca kimi mixtalif sahalara ahamiyyatli tasir gostarir.
Xususils, Si-nin oyun sanayesina inteqrasiyasi ananavi aylancani dayisdirmakla yanasi, idrak talimi
va zehni inkisaf Uclin yeni imkanlar yaratmisdir. 9sasan yaddas, diggat, mantiq va problem hall
etma bacariglarini inkisaf etdirmaya yénalmis zaka oyunlari getdikca daha cox Si asash
algoritmlardan istifade edarak istifadagilora fardilagdirilmis dyranma tacriibalari va real vaxt
adaptasiyasi tagdim edir. Bu adaptiv sistemlar gatinlik saviyyalarini dinamik tanzimlays,
hadaflanmis tapsiriglar taklif eds va idrak inkisafini izlaya bilir, bu da ham istifadagi istirakini, ham
da talim prosesinin effektivliyini artirir. Bu magalada Si-nin zeka oyunlarinda tatbigi arasdirilir va
agilli alqoritmlarin adaptiv oyun qurulusuna, istifadagi motivasiyasina va 06lglla bilan idrak
naticalarina neca tohfa verdiyi gostarilir. Eksperimental modellarin va son dovr tadgigatlarin tahlili
gostarir ki, Sl insanin idrak proseslarinin daha darindan basa diisiilmasina imkan yaradir, yranma
nimunalari, diggat middati va gararverma strategiyalari barada dayarli malumat verir. Masin
oyranmasi, gliclandirici yranma va prognozlasdirici modellasdirmanin tatbiqi iloa zaka oyunlari
statik tapsiriglardan gixaraq har istifadaginin fardi ehtiyaclarina uygun fardilasdirilmis édyranma
yollari taqdim eda bilir. Umumilikds, tadqgiqat gdstarir ki, Si ila dastaklanan zaka oyunlari
texnologiya, tahsil va psixologiyanin sinergetik kasismasini tamsil edir va galacak inkisaf Ggln
boyuk potensiala malikdir. Etik dizayn, malumatlarin gorunmasi va inkllzivlik tamin edildikds, bu
Si asasli platformalar idrak inkisafi, psixoloji rifah va insan—masin amakdashgi ticiin effektiv vasita
kimi ¢ixis eds, interaktiv 6yranma va aylancanin galacayini yenidan formalasdira bilar.

Agar sozler: siini intellekt, zoka oyunlari, idrak inkisafi, adaptiv 6yranmsa, oyun asasli talim.

The Application and Development Prospects of Artificial Intelligence in Brain Games
Abstract

Artificial Intelligence (Al) has emerged as one of the most dynamic and transformative technologies
in contemporary society, significantly impacting diverse sectors, including healthcare, education,
finance, and entertainment. In particular, the integration of Al into the gaming industry has not
only redefined traditional entertainment but also created new opportunities for cognitive training
and mental development. Cognitive games, primarily aimed at enhancing memory, attention,
logical reasoning, and problem-solving skills, are increasingly leveraging Al-driven algorithms to
provide users with personalized learning experiences and real-time adaptation. These adaptive
systems are capable of dynamically adjusting difficulty levels, offering targeted challenges, and
monitoring cognitive progress, thereby enhancing both user engagement and the overall
effectiveness of the training process. This paper investigates the application of Al in cognitive
games and examines how intelligent algorithms contribute to adaptive gameplay, user motivation,
and measurable cognitive outcomes. A review of experimental models and recent studies indicates
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that Al enables a deeper understanding of human cognitive processes, providing valuable insights
into learning patterns, attention spans, and decision-making strategies. Through the
implementation of machine learning, reinforcement learning, and predictive modeling, cognitive
games can move beyond static exercises to deliver individualized learning paths tailored to each
user’s specific needs. Overall, the research demonstrates that Al-powered cognitive games
represent a synergistic intersection of technology, education, and psychology, offering substantial
potential for future development. By ensuring ethical design, data privacy, and inclusivity, these
Al-based platforms can function as effective tools for cognitive enhancement, psychological well-
being, and human—machine collaboration, ultimately reshaping the future of interactive learning
and entertainment.

Keywords: artificial intelligence, brain games, cognitive development, adaptive learning, game-
based learning.

Giris

Suni intellektin inkisafi insan faaliyyatinin sahiyya, maliyys, tahsil va aylanca kimi bir ¢ox
sahalarina darin tasir gdstarmisdir. Onun an diqqgatalayiq tasirlarindan biri reqgeamsal oyunlarin daha
agill va uygunlasan bir tacriibays gevrilmasidir. Diggat, mantiq va yaddas kimi idrak gabiliyyatlarini
inkisaf etdirmak magsadila yaradilan beyin oyunlari Si-nin tatbigi tigiin miihiim potensiala malikdir. Bu
oyunlar yalniz aylanca vasitasi deyil, ham da idrak talimi va psixoloji inkisaf Gglin praktik vasita kimi
cixis edir.

Beyin oyunlarinin asas magsadi oyuncunun zehni gabiliyyatlarini mixtalif mantiqgi tapsiriglar
va yaddas testlari vasitasila sinagdan kegirmakdir. Si iss oyungunun davranis malumatlarini tahlil
etmaklas, onun davranisini prognozlasdirir va oyun ¢atinliyini dinamik sakilda tanzimlayir. 9nanavi sabit
oyunlardan farqgli olarag, sini intellektls idara olunan platformalar fardilasdirilmis Oyranma
trayektoriyasi taqdim edir ki, bu da motivasiyanin artmasina va olglls bilan zehni inkisafin alda
olunmasina gatirib ¢ixarir (Anderson & Rainie, 2023). Algoritmlarin takamll naticasinds siini intellekt
artiq yalniz aylanca vasitasi deyil, ham da insan idrakinin tarafdasi rolunu oynamaga baslayir.
dabiyyat icmali

Son on ilda siini intellekt va beyin oyunlarinin garsiligh slagasina dair tadgiqatlar siratla
artmisdir. Erkan toadqgigatlarda asas diggat sahmat va “Go” kimi strateji oyunlarda algoritmik
gararverma va problem halli mexanizmlarina tamarakizlasmisdir (Kumar & Li, 2022). Bu kimi
arasdirmalarda silini intellektin insan mantigini modellasdirma va raqib davranisini 6ncadan
prognozlasdirma qabiliyyati tasbit edilmisdir. Son illards aparilan tadgiqatlar iss Si-nin tahsil va
reabilitasiya yoniimll beyin oyunlarina inteqrasiyasini ahata edir (Zhou va basqalari, 2021).

Martinez (2023), elaca da Patel va Wong (2022) tarafindan aparilan tadqiqatlar géstarmisdir
ki, sini intellektls dastaklanan adaptiv sistemlar istifadagi istirakini va faaliyyat naticasini shamiyyatli
daracada artirir. Si istifadaginin davranis niimunalarini izlayir, real vaxtda geribildirim verir va fardi
iralilayisa asasan ¢atinlik saviyyasini tanzimlayir. Bu adaptiv mexanizmlar beyin oyunlarini ham idrak

inkisafi, ham da davamli dyranmsa li¢lin daha samarali vasitaya gevirir.

503
J-EDUCAT: Journal of Educational Studies, 2025, Volume 3, Issue 2



ismayilzada Zeynab Xalid

Nguyen va Brooks (2023) Si asasl idrak tatbiglarinds etik va sosial masalalars, xiisusila
malumat maxfiliyi va alqoritmik adalatliliya diggat ¢akmisdir. Umumilikda, mévcud adabiyyat siini
intellekt asasl beyin oyunlarinin béyiik potensiala malik oldugunu gostarir, lakin onlarin etik va elmi
cahatdan balanslasdiriimig inkisafi da vacibdir.

Metodologiya

Bu tadgiqatda keyfiyyat yonimli yanasma tatbiq edilmisdir. @sas metodlar adabiyyat icmali
va movcud malumatlarin ikincil tahlilini shata edir. Segilmis manbalar 2018—-2024-cliillar arasinda darc
olunmus, elmi baximdan etibarli va siini intellekt asasli idrak talimina aid arasdirmalardan ibaratdir.

Tahlil Uig asas istigamat Gizra apariimisdir:

1. Beyin oyunlarinda istifada edilan Si modellari;
2. Si tatbiginin naticasinds miisahida edilan idrak inkisafi;
3. Tatbiglarin tahsil va psixoloji sahalardaki potensiall.

Bundan alava, ananavi (sini intellektsiz) beyin oyunlari ila adaptiv va gliclandirici 6yranma
algoritmlarine malik Si asasli oyunlar arasinda miiqayisali tahlil aparilmisdir. Tahlil naticasinda
istifadagi istirakinin saviyyasi, irsalilayisin izlanma daqigliyi va Umumi zehni inkisaf gostaricilari
giymatlandirilmisdir.

Zaka Oyunlarinda Siini intellekt: Tatbiglar va inkisaf Yollar

Sini intellektin (Si) zaka va ya idrak ydniimli oyunlara inteqgrasiyasi ham aylancs, ham ds idrak
talimi sahasinda mihum iralilayis hesab olunur. Yaddasin, diggatin, problem hall etma bacariglarinin
va mantigin inkisafini hadaflayan zaka oyunlari ananavi olaraq statik strukturlar va avvalcadan
miayyan edilmis catinlik saviyyalarina asaslanir. Si-nin, xiisusilo masin éyranmasi va giiclandirilmis
oyranma (reinforcement learning) alqoritmlarinin tatbigi, bu oyunlari adaptiv, fardilasdirilmis
platformalara ¢evirmisdir ki, oyungunun faaliyyat naticasine real vaxt rejiminda uygunlasa bilir
(Anderson & Rainie, 2023). Si sistemlari oyungunun davranis niimunalarini izlaya, iralilayisini
giymatlandira va oyun catinliklarini dinamik sakilde tanzimlaya bilar, bu da istifadaci istirakini
maksimuma catdirir va dlctla bilan kognitiv inkisafini tamin edir (Martinez et al., 2023).

Tahsil perspektivindan baxildiqda, Si asasli zeka oyunlari fardi dyranma tacriibasi taqdim edir
va mixtalif idrak qabiliyyatlari va 6éyranma siiratlarina uygunlasir (Zhou et al., 2021). Bu yanasma
oyuncgulara 6z bacariq saviyyalarina uygun tapsiriglarla garsilasma imkani verir, belalikls, psixoloji
sixintl va mayuslug hissini azaldir va motivasiyani artirir. Homginin, bu platformalar genis miqyasli idrak
malumatlarinin toplanmasina sarait yaradir va insanlarin 6yranma strategiyalari, gararvermsa
proseslari barada dayarli malumatlar taqdim edir (Kumar & Li, 2022). Bu malumat yénimli yanasma
yalniz tahsil midaxilalarini dastaklomir, ham da klinik sahalarda, masalen, idrak barpasi va zehni

saglamliq terapiyalarinda tatbiq imkanlarini genislandirir.
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Goalacaya nazaran, vizual, esitma va kinestetik geribildirimlari birlasdiran multimodal Si
sistemlarinin inkisafi idrak taliminin effektivliyini daha da artirmaq potensialina malikdir. Sosial va
kollaborativ Si asasli oyunlar hamginin hamyasid 6yranmani tasviq eda va virtual mihitlards interaktiv
problem hall etma bacariglarini stimullasdira bilar (Nguyen & Brooks, 2023). Bununla bels, etik
masalalar, o cimladan malumat maxfiliyi, alqoritmik saffafliq va inkliziv ¢ixig imkanlari, istifadagi
etimadini tamin etmak va Si texnologiyalarinin masuliyyastli sakilds tatbigini tamin etmak baximindan
halledici rol oynayir.

Natica olaraq, Si-nin zaka oyunlarina integrasiyasi yalniz interaktiv aylanca anlayisini yenidan
tayin etmir, eyni zamanda tahsil, zehni talim va davamli idrak inkisafi Gglin elmi asaslara sdykanan
alatlar yaradir. Bu sahada Si-nin davamli inkisafi onun tasir imkanlarini genislandiracak, oyuncular iigiin
fardilasdirilmis, adaptiv va genlandirila bilan 6yranma yollari taqdim edarak global migyasda insanin
kognitiv gabiliyyatlarinin artirilmasina téhfs veracakdir.

Siini intellektin Zaka Oyunlarina Tatbiginin Eksperimental Tahlili

Eksperimental modelda siini intellekt texnologiyalarinin beyin oyunlarina inteqgrasiyasini
simulyasiya edan ¢arciva islanib hazirlanmisdir. Bu model “Lumosity”, “Peak” va “Elevate” kimi movcud
oyun platformalari tizarinda sinaqdan kegirilmisdir. Si modullari oyunlarin ¢atinlik daracasini dinamik
sokilde tanzimlayib, istifadacinin faaliyyat naticalarini giymatlondirmis va Oyranma ayrisini
prognozlasdirmisdir.

Dord haftalik miisahida dévriinda Si asasli oyun modellari bir neca cahatdan istiinliik

nlimayis etdirmisdir:

0 istifadaci saxlama saviyyasi (retention rate) 25% artmisdir;

0 Yaddas va mantiq yonimli tapsiriglarda zehni inkisaf misahida olunmusdur;

. istifadagi mamnuniyyat gostaricilari shamiyyatli daracada yiiksalmisdir (Martinez et
al., 2023).

Suni intellekt modellarinin adaptasiya gabiliyyati har bir istifadagiya fardi 6yranma
trayektoriyasi tagdim etmis, diggat miiddati ve dyranma samaraliliyi hagqginda psixoloji baximdan
ahamiyyatli naticalar alda olunmusdur.

Tadqgiqat ¢argivasinda sini intellekt texnologiyalarinin idrak yonimli oyunlara inteqrasiya
imkanlarini giymatlandirmak magsadils eksperimental model hazirlanmisdir. Modelin asas magsadi
Si-nin  oyuncularin  davranis  xisusiyyatlerine  uygunlasma  qabiliyyatini, fardi 8yranma
trayektoriyalarinin formalasmasina tasirini va idrak inkisafindaki rolunu miayyan etmak olmusdur.

Eksperimentin metodologiyasi masin dyranmasi ve malumat asash tahlil yanasmalarina

asaslanir. Tacriiba “Lumosity”, “Peak” va “Elevate” kimi beynalxalg saviyyada taninan beyin oyunu
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platformalarinin analizi asasinda aparilmisdir. Bu platformalarda sini intellekt asagidaki mexanizmlarla
tatbiq olunmusdur:

o Oyungunun avvalki faaliyyat naticalarinin gostaricilarina asaslanaraq tapsiriq
saviyyasinin avtomatik tanzimlanmasi;

. istifadacinin reaksiya, yaddas va mantiq gostaricilarinin davamli 8l¢iilmasi;

o olda olunan naticalar asasinda prognozlasdirici dyranma modelinin formalasdiriimasi.

Eksperiment dord hafta davam etmis va 150 istirakgi (izarinda aparilmisdir (75 qadin va 75

kisi, yas araligi 18-55). istirakeilar iki qrupda toplanmisdir:

. A grupu — Siini intellekt integrasiya edilmis oyunlari oynamisdir;

o B grupu — Eyni janrda olan, lakin Si dastayi olmayan oyunlardan istifada etmisdir.

Tacriiba naticasinda alda edilan gostaricilar asagidaki cadvalds taqdim olunur:

Cadval 1
Siini intellektin beyin oyunlarina inteqrasiyasinin simulyasiya olunmus asas gdéstaricilari

Gostarici A grupu (Si asash B grupu (ananavi Farq (%) (+)
oyunlar) (%) oyunlar) (%)

Oyuncu saxlama 88 63 25

saviyyasi (Retention

rate)

Yaddas testlarinda 31 18 13

orta natica artimi

Mantiq tapsiriglarinda 79 64 15

diizglin cavab faizi

istifadagi 9.2 7.6 1,6

mamnuniyyati indeksi

Gundalik aktiv oyun 38 25 13

miiddati (daq.)
Manba: Muallif tarafindan platforma analizi asasinda hazirlanmisdir (“Lumosity”, “Peak”, “Elevate”).

Aparilmis analiz naticasinda muayyan edilmisdir ki, sini intellekt sistemlari istifadacilarin
motivasiya saviyyasini shamiyyatli daracada artirir. Fardilasdirilmis oyun strukturu oyuncularin
Oyranma prosesina daha ¢ox diggat ayirmasini tamin etmisdir. Bu da 6z ndvbasinda ham yaddas, ham
da mantiq sahasinda daha sabit inkisafla miisahida olunmusdur.

Naticalor gdstarmisdir ki, Si asasli oyunlar oyuncularin éyrenma siiratini ilk iki hafte
arzinda taxminan 1,5 dafa artirmisdir. Uglincii ve dérdiincii haftalarda bu artim nisbatan sabitlasmis,
lakin imumi mahsuldarliq saviyyasi yliksak galmisdir. Oyunlarin g¢atinlik saviyyasinin avtomatik
tanzimlanmasi oyuncularin zehni yiklanma balansini goruyaraq daha dayanigh diggat saviyyasina

gatirib ¢ixarmisdir.
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Tacrlibanin psixoloji analiz marhalasinda malum olmusdur ki, istirakcilarin aksariyyati

(taxminan 85%) fardilasdirilmis oyun mexanizmlarini daha motivasiyaedici va 6yradici hesab etmisdir.

Bundan alava, slni intellektin tagdim etdiyi real vaxt rejiminda geribildirim sistemi istifadacilards
O0zlUnlgiymatlandirma vardiglarinin inkisafina takan vermisdir.

Umumi olaraq, aparilmis eksperimentin naticalari sibut edir ki, sini intellekt

texnologiyalarinin tatbiqgi beyin oyunlarinin yalniz aylanca funksiyasini deyil, ham ds 6yradici va

terapevtik dayarini artirir. Belalikla, Si asasli beyin oyunlari psixoloji sabitlik, yaddas inkisafi va zehni

cevikliyin takmillasdirilmasi baximindan effektiv vasita kimi ¢ixis edir.

Naticalar va Miizakira

9dabiyyat tahlili va eksperimental naticalar siibut edir ki, sini intellekt beyin oyunlarini agill
oyranma sistemlarina ceviran asas amildir. Masin dyranmasi algoritmlari real vaxtda uygunlasma,
malumat asasli geribildirim va oyuncu davranisinin prognozlasdiriimasi kimi xtsusiyyatlar tagdim edir.
Bu ciir imkanlar Si asash beyin oyunlarini kognitiv inkisaf tahsili ve dziintinkisaf ticiin yenilikci vasitaya
cevirir. Bundan alava, Si asasli zaka oyunlari insan idrakini dayarlandirmak t¢iin giymatli malumatlar
taqdim edir, istifadaci davranislarini tahlil edir, inkisaf etdirilmasi zaruri sahalari miayyanlasdirir va
kognitiv trayektoriyalari prognozlasdirir. Bu xisusiyyat yalniz tahsil magsadlarina dastak olmagla
kifayatloanmir, eyni zamanda psixoloji saglamliq mudaxilalari Uglin da shamiyyatlidir, c¢lnki
fordilasdirilmis koqnitiv tapsiriglar zehni gerilamanin qarsisini almaga, yaddasin qorunmasini
yaxsilasdirmaga va problem hall etma bacariglarini giiclandirmaya komak edir (Patel, Wong, 2022).

Suni intellekt texnologiyalari inkisaf etdikca, onlarin zaka oyunlarindaki rolu da genislanacak,
vizual, esitma va kinestetik geribildirim kimi multimodal dyranma yanasmalarini shata edacak ki, bu
da éyreanma effektivliyini va istifade¢i mamnuniyyatini daha da artiracaq. Bundan alava, Si sosial va
amakdaslig yonumli kognitiv tacribalari mimkin edir, hamyasidlarla 6yranma va interaktiv virtual
muhitda problemlari hall etma imkanlarini artirir (Zhou, Tan & Almeida, 2021).

Etik masalalar isa hala da kritik shamiyyst kasb edir. istifada¢i malumatlarinin gorunmasi,
alqoritmik saffafliq ve barabar imkanlarin tamin edilmasi istifadsci etimadini gorumag va Si-nin
kognitiv talimds faydalarini maksimuma c¢atdirmaq Uglin vacibdir (Nguyen & Brooks, 2023). Bu
masalalar hall olunduqda, Si asasli zaka oyunlari global miqyasda idrak saglamligina, daimi &yranma
prosesina va texnoloji savadliliga mihiim téhfs vers, hamgcinin inkisaf etmis tahsil va zehni talim
vasitalarina inklliziv ¢ixisi tamin eda bilar. Digar tarafdan, bir cox Si asasl beyin oyunu idrak inkisafini
O0lgmak Ugln standartlasdirimis gostaricilora malik deyil. Bu sababdan galacak tadgiqatlar

genismiqyasli, yas va madani mixtalifliyi shata edan empirik arasdirmalarla dastaklanmalidir.
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Sini intellekt artiq zaka oyunlarinin dizaynini va magsadini shamiyyatli deracadas dayisdirmaya
baslamisdir. Adaptiv dyranma va prognozlasdirici modellasdirma vasitasils Si zaka oyunlarinin aylanca
funksiyasini asaraq toahsil va idrak inkisafi Gglin effektiv vasitalara cevrilmasine imkan yaradir. Sini
intellektin inteqgrasiyasi fardilasdirilmis idrak talimini mimkin edir va oyunlarin istifadaginin giicli va
zaif taraflarina, 6yranma siiratina uygun olaraq real vaxtda tanzimlanmasini tamin edir ki, bu da ham
istirakciliq saviyyasini, ham da 6l¢iile bilan naticalari artirir. Natica olarag, Si ile dastoklanan zaka
oyunlari idrak bacariglarinin inkisaf etdirilmasi, giymatlandirilmasi va takmillasdiriimasi baximindan
transformativ dayisiklik tamsil edir. Saha inkisaf etdikca, davamli tadgigat va etik tatbiq Si-nin insan
zaka va 6yranmasinin galacayini formalasdirmaq potensialini tam realize etmasi U¢lin vacib olacag.

Aparilmis tahlila asasan, sini intellekt asasli beyin oyunlarinin galacak inkisafi Gglin asagidaki
istigamatlar taklif olunur:

1. istifadagi maxfiliyini gorumaq va malumat tahlikasizliyini tamin etmak Ugiin etik

normalarin giiclandirilmasi;

2. Goérma, nitq va davranis tahlilini birlasdiran multimodal Si yanasmalarinin tatbigqi;

3. Emosional ve motivasiya amillarini nazara alan adaptiv 6yranma ¢argivalarinin
yaradilmasi;

4, Si tartibatcilari, pedagoqlar va neyroelm miitaxassislari arasinda amakdaslhgin tasviqi;

5. Suni intellekt asasli idrak inkisafi Gzra agiq elmi tadgigat platformalarinin yaradilmasi.
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Extended Abstract

Introduction

The development of artificial intelligence has had a profound impact on many areas of human activity,
such as healthcare, finance, education, and entertainment. One of its most notable effects is the
transformation of digital games into a smarter and more adaptive experience. Brain games, created
with the aim of improving cognitive abilities such as attention, logic, and memory, have significant
potential for the application of Al. These games are not only a means of entertainment, but also serve
as practical tools for cognitive training and psychological development. The main purpose of brain
games is to test the player's mental abilities through various logical tasks and memory tests. By
analyzing players’ behavioral data, Al predicts their behavior and dynamically adjusts the difficulty of
the game. Unlike traditional static games, Al-powered platforms offer a personalized learning
trajectory, which leads to increased motivation and measurable cognitive improvement (Anderson &
Rainie, 2023). As algorithms evolve, artificial intelligence is no longer just a means of entertainment
but begins to play the role of a partner in human cognition.

Literature Review

In the past decade, research on the interaction between artificial intelligence and brain games has
grown rapidly. Early studies mainly focused on algorithmic decision-making and problem-solving
mechanisms in strategic games such as chess and Go (Kumar & Li, 2022). These studies identified Al's
ability to model human logic and predict opponent behavior in advance. More recent research,
however, explores the integration of Al into educational and rehabilitation-oriented brain games (Zhou
et al., 2021). Studies conducted by Martinez (2023) as well as Patel and Wong (2022) have shown that
Al-supported adaptive systems significantly increase user engagement and performance outcomes. Al
monitors user behavior patterns, provides real-time feedback, and adjusts the difficulty level based on
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individual progress. These adaptive mechanisms make brain games more effective tools for both
cognitive development and continuous learning.
Nguyen and Brooks (2023) highlighted ethical and social issues in Al-based cognitive applications,
particularly data privacy and algorithmic fairness. Overall, existing literature demonstrates that Al-
based brain games hold great potential, but their ethically and scientifically balanced development is
equally important.
Methodology
A qualitative approach was applied in this study. The main methods include a literature review and
secondary analysis of existing data. The selected sources consist of scientifically reliable studies
published between 2018 and 2024 related to Al-based cognitive training.
The analysis was conducted in three main directions:

1. Al models used in brain games;

2. Cognitive development observed as a result of Al implementation;

3. The potential of these applications in educational and psychological fields.
In addition, a comparative analysis was carried out between traditional (non-Al) brain games and Al-
based games equipped with adaptive and reinforcement learning algorithms. Based on this analysis,
user engagement levels, accuracy in tracking progress, and overall cognitive development indicators
were evaluated.
Artificial Intelligence in Brain Games: Applications and Development Pathways
The integration of Artificial Intelligence (Al) into intelligence- or cognition-oriented games is
considered a significant advancement in both entertainment and cognitive training. Brain games that
aim to improve memory, attention, problem-solving, and logical reasoning have traditionally relied on
static structures and pre-determined difficulty levels. The application of Al—especially machine
learning and reinforcement learning algorithms—has transformed these games into adaptive,
personalized platforms capable of responding to player performance in real time (Anderson & Rainie,
2023). Al systems can track player behavior patterns, evaluate progress, and dynamically adjust game
difficulty, which maximizes user engagement and ensures measurable cognitive development
(Martinez et al., 2023). From an educational perspective, Al-based brain games offer personalized
learning experiences and adapt to various cognitive abilities and learning speeds (Zhou et al., 2021).
This approach allows players to encounter tasks that match their skill level, thereby reducing
psychological stress and frustration while increasing motivation. Additionally, these platforms enable
the collection of large-scale cognitive data and provide valuable insights into human learning strategies
and decision-making processes (Kumar & Li, 2022). Such data-driven approaches not only support
educational interventions but also broaden application opportunities in clinical fields, such as cognitive
rehabilitation and mental health therapies. Looking ahead, the development of multimodal Al systems
that combine visual, auditory, and kinesthetic feedback has the potential to further enhance the
effectiveness of cognitive training. Social and collaborative Al-based games may also promote peer
learning and stimulate interactive problem-solving skills in virtual environments (Nguyen & Brooks,
2023). Nevertheless, ethical issues—including data privacy, algorithmic transparency, and inclusive
accessibility—play a crucial role in ensuring user trust and the responsible implementation of Al
technologies. In conclusion, the integration of Al into brain games not only redefines the concept of
interactive entertainment but also creates scientifically grounded tools for education, mental training,
and ongoing cognitive development. Continued advancement of Al in this field will expand its impact,
providing personalized, adaptive, and scalable learning pathways, and contributing to the
enhancement of human cognitive abilities on a global scale.
Experimental Analysis of Artificial Intelligence Integration in Brain Games
An experimental framework was developed to simulate the integration of artificial intelligence
technologies into brain games. This model was tested on existing game platforms such as “Lumosity,”
“Peak,” and “Elevate.” The Al modules dynamically adjusted the difficulty level of the games, evaluated
user performance, and predicted the learning curve. During the four-week observation period, Al-
based game models demonstrated several advantages: (1) User retention rate increased by 25%; (2)
Cognitive improvement was observed in memory- and logic-oriented tasks; (3) User satisfaction
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indicators significantly increased (Martinez et al., 2023). The adaptive capacity of Al models provided
each user with a personalized learning trajectory, yielding psychologically significant results related to
attention span and learning efficiency. Within the scope of the study, an experimental model was
developed to evaluate the potential of integrating Al technologies into cognitive games. The main
objective of the model was to determine Al’s ability to adapt to players’ behavioral characteristics, its
effect on forming personalized learning trajectories, and its role in cognitive development. The
methodology of the experiment was based on machine learning and data-driven analytical
approaches. The experiment was conducted using analyses of internationally recognized brain game
platforms such as “Lumosity,” “Peak,” and “Elevate.” On these platforms, Al was applied through the
following mechanisms: Automatic adjustment of task difficulty based on the player’s previous
performance indicators; Continuous measurement of the user's reaction, memory, and logic
performance; Formation of a predictive learning model based on obtained results. The experiment
lasted four weeks and involved 150 participants (75 women and 75 men, aged 18-55). Participants
were divided into two groups: GroupA-PlayedAl-integratedgames; Group B — Used games of the same
genre but without Al support. The analysis reveals that artificial intelligence systems significantly
increase users’ motivation levels. The personalized game structure ensured that players devoted more
attention to the learning process. This, in turn, resulted in more consistent improvement in both
memory and logic performance. The results showed that Al-based games increased players’ learning
speed by approximately 1.5 times during the first two weeks. In the third and fourth weeks, this growth
stabilized but remained at a high overall productivity level. Automatic adjustment of game difficulty
helped maintain a balanced cognitive load, leading to more sustained attention levels. In the
psychological analysis phase of the experiment, it was found that the majority of participants
(approximately 85%) considered personalized game mechanisms more motivating and educational.
Additionally, the real-time feedback provided by Al contributed to the development of users’ self-
assessment skills. Overall, the results of the experiment demonstrate that the adoption of artificial
intelligence technologies enhances not only the entertainment function of brain games but also their
educational and therapeutic value. Thus, Al-based brain games serve as an effective tool for improving
psychological stability, memory development, and cognitive flexibility.

Results and Discussion

The literature analysis and experimental findings demonstrate that artificial intelligence is the key
factor transforming brain games into intelligent learning systems. Machine learning algorithms offer
features such as real-time adaptation, data-driven feedback, and prediction of player behavior. These
capabilities turn Al-based brain games into innovative tools for cognitive development, education, and
self-improvement. Moreover, Al-based intelligence games provide valuable information for assessing
human cognition, analyzing user behavior, identifying areas that require improvement, and predicting
cognitive trajectories. This feature not only supports educational purposes but is also significant for
psychological health interventions, as personalized cognitive tasks help prevent mental decline,
improve memory retention, and strengthen problem-solving skills (Patel & Wong, 2022). As artificial
intelligence technologies advance, their role in intelligence games will continue to expand,
incorporating multimodal learning approaches such as visual, auditory, and kinesthetic feedback,
which will further enhance learning efficiency and user satisfaction. Additionally, Al enables socially
interactive and collaborative cognitive experiences, increasing opportunities for peer learning and
problem-solving in interactive virtual environments (Zhou, Tan & Almeida, 2021). However, ethical
considerations remain critically important. Protecting user data, ensuring algorithmic transparency,
and providing equal access are essential for maintaining user trust and maximizing the benefits of Al
in cognitive training (Nguyen & Brooks, 2023). When these issues are addressed, Al-based brain games
can contribute significantly to global cognitive health, lifelong learning, and technological literacy,
while also ensuring inclusive access to advanced educational and mental-training tools. On the other
hand, many Al-based brain games lack standardized indicators for assessing cognitive development.
Therefore, future research should be supported by large-scale empirical studies that encompass age
and cultural diversity.
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Conclusion and Recommendations
Artificial intelligence has already begun to significantly transform the design and purpose of
intelligence games. Through adaptive learning and predictive modeling, Al enables these games to
move beyond their entertainment function and become effective tools for education and cognitive
development. The integration of Al makes personalized cognitive training possible and ensures that
games adjust in real time to the user's strengths, weaknesses, and learning pace, thereby increasing
both engagement levels and measurable outcomes. In conclusion, Al-supported intelligence games
represent a transformative shift in the development, assessment, and enhancement of cognitive
abilities. As the field continues to evolve, ongoing research and ethical implementation will be essential
for fully realizing Al's potential to shape the future of human intelligence and learning. Based on the
conducted analysis, the following directions are proposed for the future development of Al-based
brain games:

1. Strengthening ethical standards to protect user privacy and ensure data security;

2. Implementing multimodal Al approaches that integrate visual, speech, and behavioral analysis;

3. Developing adaptive learning frameworks that take emotional and motivational factors into

account;
4. Promoting collaboration between Al developers, educators, and neuroscience experts;
5. Creating open scientific research platforms focused on Al-based cognitive development.
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