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MAKALE BiLGILERI 0z

Bu arastirmanin amaci, egitim ortamlarinda iiretken yapay zeka araclarinin kullanimini konu
DOI: 10.29299/kefad. 1912127 alan c¢alismalar1 bibliyometrik analiz yontemiyle incelemektir. Arastirmada bibliyometrik
analiz yontemi kullanilmugtir. Bibliyometrik analiz yontemi, belirlenen alanlarda yapilan
arastirmalarin yayin y1li, kullanilan atiflar ve yayin yapilan dergiler gibi alanlardaki egilimleri
ortaya koymay1 ve yapilan aragtirmalar hakkinda bilgi sahibi olmay1 saglar. Uretken yapay
zekd ve egitim alanlarindaki arastirmalar1 incelemek icin Web of Science (WoS)
veritabanindan yararlanilmistir. WoS'ta yapilan taramada, bibliyometrik analiz i¢in
"Generative Artificial Intelligence (Uretken Yapay Zeka)" ve "Education (Egitim)" anahtar
kelimeleri kullanilmistir. Arastirma sonuglarma gore, 1.333 makaleye erisilmis ve ilgili

Gonderim Tarihi: 18.03.2026 ¢aligmalari 2023 yilinda basladigi gézlemlenmistir. Aragtirmalarda 4.671 yazar yer almus,
Diizeltme Tarihi:18.04.2026 49.399 atif yapilmis ve 3.818 anahtar kelime kullanilmigtir. Belirtilen alanda yapilan
Kabul Tarihi: 29.09.2026 arastirmalarin en fazla “Education and Information Technologies” ve “Education Science”

dergilerinde yayinlandig1 goriilmiistiir. Elde edilen sonuglara dayanarak, farkli konular i¢in
iretken yapay zeka kullanilarak gelistirilen egitim materyallerinin sayisinin artacagi ve bu
alandaki ¢aligmalarin daha yaygin hale gelecegi sdylenebilir.

Anahtar Kelimeler: Uretken Yapay Zeka, Egitim, Bibliyometrik Analiz

Atif Bilgisi: Oner, 1. E. (2026). Y1ikim m? Déniisiim mii? Uretken Yapay Zekanm Egitimde Kullaniimas1 Uzerine Bibliyometrik Bir
Arastirma, Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi, Cilt(say1), 1414-1445. 10.29299/kefad.1912127

Giris

Yapay zeka bir¢ok lilkede egitim vizyonunun bir parcasi haline gelmistir. Yapay zeka siklikla egitim icerigi
ve akilli ders verme yontemleri ve sistemleri gelistirmek, dgrencileri degerlendirmek ve 6gretmen-6grenci
etkilesimini gelistirmek i¢in kullanilmaktadir (Chassignol vd., 2018). Egitimde yapay zeka alani, icerik
sunumu, geri bildirim saglama ve ilerleme denetimi i¢in akilli 6gretmenler gibi ¢esitli uygulamalarla teknolojik
olarak ilerleme kaydetmistir (Bayne, 2015). Yapay zeka, egitmenlerin kisisellestirilmis ve uyarlanabilir
Ogretim yoluyla etkili ve verimli bir sekilde 6gretmesine olanak taniyan 6zel destek saglamak ve bilgi agig1
farkindaligimi artirmak i¢in kullanilabilir (Guan vd., 2020). Yapay zeka ayrica karmasik beceri ve bilgilerin
etkili ve gercek zamanli degerlendirilmesine olanak taniyan algoritma tabanli kararlar da saglar (Chen vd.,
2020). Ek olarak, yapay zeka destekli egitim sistemleri sinif dinamiklerini ve 6grenci katilimini analiz etmek
i¢cin kullanilabilir; bu da risk altindaki 6grencilerin gercek zamanli modda belirlenmesine yardimei olur ve
bdylece zamaninda miidahaleye olanak saglar (Tsai vd., 2020). Yapay zekanin ilerlemesiyle birlikte bilgilerin
derlenmesiyle dijital iiretimler artmaya baglamistir (Banh ve Strobel, 2023). Bu durum iiretken yapay zeka
kavramini ortaya ¢ikarmigtir.

Yapay zekanin egitimde kullanimi, bilgisayarlarin ve ilgili teknolojilerin kullanimindan, web tabanli ve
cevrimigi akilli 6grenme sistemlerine ve son olarak insansi robotlara ve web tabanli sohbet robotlarina dogru
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ilerlemistir (Chen vd., 2020). Yapay zeka {izerine yapilan ¢alismalardan sonra ortaya ¢ikan iiretken yapay zeka,
metin, gdriintii, video, kod, ses ve molekiiller veya 3B gorsellestirmeler gibi diger iiretilen iceriklerin {iretimi
de dahil olmak {izere cesitli bigimlerde iiriinler ortaya koymaya baslamistir (Banh ve Strobel, 2023). Yapay
zeka ve tiirlerine ait siniflandirma Sekil 1°de goriilmektedir.

Sekil 1

Uretken yapay zekd ve diger yapay zekd kavramlari (Goodfellow vd., 2016; Janiesch vd., 2021; Banh, ve
Strobel, 2023)

/ Yapay Zeka; \
Uzman Sistemler, veri tabanlari vb.

Makine Ogrenmesi; N
Destek vektér makineleri, karar agaclari vb.
Derin Ogrenme;
Yapay sinir agilari vb.

/

Uretken Yapay Zeka;
Genis dil modelleri, tretken
tahmin aglan vb.

Sohbet botu gibi uygulamalarin, benzeri goriilmemis alan bagimsiz uzmanlik gostererek en hizli biiyliyen
kullanici tabam rekorlar1 kirdig1 bir cagda (Ho vd., 2020), "Uretken Yapay Zeka" (GAI) kavram dijital alanda
yeni bir yaklasim olarak ortaya ¢ikmaktadir (Dwivedi vd., 2023; Teubner vd., 2023; Wessel vd., 2023). Insan
yapimi calismalardan neredeyse ayirt edilemeyen yiiksek kaliteli, baglamsal olarak ilgili icerik {iretme
yetenekleriyle, bu yeni teknolojinin yapay genel zekanin erken isaretlerini tasiyip tasimadigi konusunu da
beraberinde getirmistir (Al-Kfairy vd., 2024; Bubeck vd., 2023). Yapay zekanin duyarlilign hakkindaki
tartismalardan bagimsiz olarak, makine 6grenimi (ML) ve derin 6grenme (DL) alanindaki en son gelismeler,
tahminler, siiflandirmalar veya Oneriler gibi geleneksel, veri odakli yapay zeka gorevlerini benzersiz,
gercekci ve yaratici igerik {iretimine dogru genisletmistir (Sengar vd., 2025). Insanlar ve akilli sistemler
arasindaki yaygin is birlikleri, 6zellikle siire¢ optimizasyonu ve karar alma alanlarinda olmak {izere cesitli
sekillerde yapay zekanin benimsenmesiyle sekillenmistir. Uretken yapay zekd modelleri metin, goriintii, ses,
video ve kod gibi girdileri alabilir ve bu girdileri kullanarak bahsedilen herhangi bir tiirde yeni icerik tiretebilir.
Ornegin, metin girdilerini bir gériintiiye, bir goriintiiyii bir sarkiya ya da bir videoyu metne doniistiirebilir (He
vd. 2025).

Sekil 2
Uretken yapay zekanin ¢alisma mantigi (Sengar vd., 2025)
fum e Gradyanlar |-----------
Sentetik Cikti i
(veya Yapay Cikti) !
5 Ayirt Edici Kaybi
& 4 Gergek :
y Wi N
) 0 Orneklerin R
) " \\\Aylrt Bl /5 Tahmini I
Rastgele Vektér —>» Igerik Uretme y ; X '
4 ' Sahte 1
Ureteg Kaybi
Gergek Girdi
L L L e PP L PR e PR PR PP TR PP Gradyanlar

Uretken yapay zekanin giiniimiizde en yaygin kullanilan iiriinlerinden bir tanesi sohbet botlaridir (Sohbet
botlar1). Sohbet botlar1 genel olarak kullaniciyla metin tabanli diyalog yoluyla bilgi saglayan veya bir gérevi
gerceklestiren yapay zeka yazilimlaridir (Meco ve Costu, 2022; Tran vd., 2025). Giiniimiizde de egitimde en
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fazla kullanilan tretken yapay zeka {riinii olarak sohbet botlar1 gbze ¢arpmaktadir. Sohbet botlari, bir dizi
soruyu yanitlayarak ve uygun bir yanit saglayarak kullaniciyla etkilesim kurabilen akilli araglardir (Clarizia
vd., 2018). Sohbet botlar1 insan iletisimini taklit eder ve yorumlayarak bireylerin dijital cihazlarla sanki ger¢ek
bir insanla konusuyormus gibi etkilesim kurmasina olanak tanir (Ciechanowski, 2019). Sohbet botlar
Ogrencilerin ders ¢alismasi i¢in en uygun yollardan biri olarak degerlendirilmektedir (Kasthuri ve Balaji,
2021). Ayrica sohbet botlari, 6zellikle ders siiresinin sinirli olmasi veya psikolojik nedenlerden dolay1
Ogretmenin bulunamadigi durumlarda 6grencilere gilinlin her saatinde soru sorabilme olanagi saglamaktadir
(Deveci Topal vd., 2021).

Muhakeme ve bilgiyle donatilmis sohbet botlari, 6rneklemeyi insanlardan ¢ok daha hizli gerceklestirir ve dogal
dili kullanir. Bu agidan sohbet botlarinin kullanimi yapilandirmaci 6grenme yaklasimi igin bir arag olarak
goriilebilir (Palasundram vd., 2019). Gelistirilen sohbet botlarindan biri de ChatGPT'dir. Bununla birlikte,
Gemini ve DeepSeek’te sohbet botu olarak yaygin sekilde kullanilmaktadir.

Bu aragtirmanin amaci; liretken yapay zeka araglariin egitimde kullanilmasi iizerine bibliyometrik bir
arastirma yapmaktir. Bu kapsamda arastirmanin sorular1 su sekildedir;

—_

Yapilan aragtirmalarin yillara gore dagilimi nasildir?

Yapilan aragtirmalarda en fazla etkilesim alan aragtirmacilar kimlerdir?

Yapilan aragtirmalarin trend konular nelerdir?

Yapilan aragtirmalarda en ¢ok kullanilan anahtar kelimeler nelerdir?

Yapilan aragtirmalarin kavramsal yap1 haritasi nasildir?

Yapilan aragtirmalarin yillara gore dergilerde yayinlanan makale sayilari nasildir?

Yapilan aragtirmalarin iilkelere gére dagilimlari nasildir?

Yapilan aragtirmalarda en fazla kullanilan anahtar kelimeler nelerdir?

Yapilan aragtirmalarda en fazla kullanilan anahtar kelimeler arasinda tematik iliski var midir?
10 Yapilan aragtirmalarda kullanilan anahtar kelimelerin yillara gore degisimi nasildir?

© 0N oUW N

Uretken yapay zeka araglari, icinde barindirdiklar1 genis dil modelleri ve iiretken tahmin aglari ile insanlarin
soru-cevap ve komut verme gibi farkli iletisim yontemleri ile etkilesim kurabildikleri ve yapay zeka temelli
icerik olusturabildikleri uygulamalardir. Uretken yapay zeka araglari temel sorgulardan ve yanitlardan daha
karmasik islere kadar ¢ok cesitli metin tabanli komutlar1 isleme kapasitesine sahiptirler (Lund, 2022). Uretken
yapay zeka araglari, diyalog optimizasyonunu igeren derin 6grenme modelleri araciligiyla, istemlere konusma
tarzinda yanit verme yetenegine sahiptir (Health, 2023). Uretken yapay zeka iizerinde yapilan ¢alismalarda
sohbet botu araglarinin gelistirilmesi saglanmis ve soru yanitlama, yaratici yazma, dil ¢evirisi, metin 6zetleme,
istemlere yanit verme, yiiksek kaliteli uzun veya kisa bigimli i¢erik olusturma, konusmada karmasik konulari,
kavramlar1 veya temalar1 agiklama ve mevcut koddaki hatalar1 diizeltme veya yeni kodlar olusturma dahil
olmak iizere ¢ok cesitli gorevler gerceklestirilebildigi goriilmiistiir (Eke, 2023). Uretken yapay zeka araglarinin
gelistirilme agsamasinda dogal dil sorgularini anlama ve insan benzeri yanitlar olusturma yetenegi, onlari ortak
konulardan karmasik konulara kadar ¢ok cesitli sorulara hizli yanitlar almak i¢in popiiler araglar haline
getirmistir. Bu durum o6zellikle 6grenciler ve profesyoneller igin kisa silirede degerli bir kaynak haline
gelmesine neden olmustur (Adigiizel vd., 2023). Uretken yapay zeka kisisellestirilmis ders verme (Chen vd.,
2020; Sengar vd., 2025), isbirlik¢i 6grenmeyi tesvik etme ve iletisim becerilerini gelistirme (Bubeck vd., 2023;
Ruan vd., 2019), etkilesimli 6grenme (Lin vd, 2022), metin degerlendirme (Kim vd, 2019), dil ¢evirisi (Makda,
2025), ve uyarlanabilir 6zellikler sunarak &gretme ve 6grenmeyi gelistirmek icin giiclii bir arag olma
potansiyeline sahiptir (Baidoo-Anu ve Ansah, 2023).

Ugur ve Usta (2025) yaptiklar1 arastirmada Tiirkiye’de yapay zekanin egitimde kullanimina yonelik hazirlanan
lisansiistii tezleri incelemislerdir. Tezlerde, egitim ve yapay zeka odakli 85 lisansiistii tezin VOSviewer ve
Julius Al araglar kullanilarak bibliyometrik analizi yapilmis ve 2023-2024 yillarinda tez sayilarinda belirgin
bir artig yasandigi goriilmiistiir. Demircioglu ve Demir (2024) ise yaptiklar arastirmada yapay zekanin
matematik egitiminde kullanildigi makaleler icerik analizi ile incelenmistir. Arastirmada 34 makaleye
ulasilmis olup bu makalelerde 6rneklemler, yontemler ve kullanilan teknolojiler gibi veriler incelenmistir.
Arastirma sonucunda yapay zeka aracglarinin matematik alaninda kullaniminda artig oldugu goriilmiistiir.
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Garcia-Lopez vd. (2025) iiretken yapay zeka iizerine yapilan arastirmalari farkli degiskenler agisindan
incelemis ve bu araclarin egitimde kullaniminin olumlu etkilerinden bahsetmislerdir. Bununla birlikte, yasal
stirliliklar, etik durumlar ve pedagoji dikkate alinarak egitim ortamlarindaki kazanmimlara yonelik igerik
hazirlamanin 6nemine dikkat ¢ekmislerdir. Chen ve arkadaslari (2020) tarafindan yapilan bir arastirma,
matematik dersinde iiretken yapay zeka araci ile olusturulmus ve kisisellestirilmis igerik iireten bir aracta
Ogrencilere sunulan iceriklerin daha iyi 6grenme sonuclar1 saglayabilecegini tespit etmistir. Calisma ayni
zamanda liretken yapay zeka aracinin dgrencilerin kavram yanilgilarina uygun agiklamalar sunabildigini ve
onlarin anlama diizeylerine uyum saglayabildigini gostermistir.

Kim ve meslektaslar1 (2019) tarafindan yapilan bir arastirma, arastirmacilar tarafindan derecelendirilen
makalelerden olusan 6rnek bir veri kiimesi iizerinde egitilen {iretken bir yapay zekd modelinin, lise 6grencileri
tarafindan yazilan igeriklere insanlarin notlariyla 0,86'lik bir korelasyonla dogru bir sekilde puan
verilebilecegini gostermistir. Caligsma, modelin iyi yazilmis makalelerin temel 6zelliklerini tanimlayabildigini
ve insan degerlendiricilerin sagladigina uyumlu geri bildirim verebildigini gostermistir. Liu ve digerleri
(2022), yapay zeka sohbet robotunun temel seviye Ogrencilerin okumaya olan ilgisi {izerindeki etkilerini
incelemek icin aragtirma yapmislardir. Arastirmada, cocuklar ile sohbet robotu arasindaki etkilesimi ve bunun
cocuklarin okuma etkilesimi tizerindeki etkisini incelemislerdir. Arastirma sonuglarina gore, iiretken yapay
zeka sohbet botlarmin ¢ocuklarin okuma deneyimleri tlizerinde olumlu bir etkiye sahip oldugu ve bunun da
okuma etkinliklerine ilgi ve katilimin artmasina yardimci oldugu tespit edilmistir.

Kim (2019) tarafindan yapilan bir arastirmada ingilizce dilbilgisi becerilerinin gelismesi igin iiretken yapay
zeka araglarindan olan sohbet botlar kullamlmistir. Arastirmada sohbet botlarinin ingilizce 6grenme iizerine
etkisi deneysel desen kullanilarak incelenmistir. Arastirmanin sonucu, her iki grubun da dilbilgisi becerilerinde
gelisme gosterdigini, ancak sohbet botlar1 kullanan grubun daha belirgin bir gelisme gosterdigini gostermistir.

Obari ve Lambacher (2019) tarafindan yapilan arastirmada dgrencilerin Ingilizce dil becerilerini gelistirmek
icin yapay zeka araglariin etkisi incelenmistir. Arastirmada 21. yy. becerileriyle birlestirilmis yapay zeka
aracinin dil 6grenme {izerinde olumlu yonde etkisinin oldugu tespit edilmistir. Bununla birlikte, Wang ve
meslektaslar1 (2020) tarafindan yapilan bir arastirmada, iiretken modele dayali Ogretim materyalinin
ogrencilerin kavram yamnilgilarina gore uyarlanmis agiklamalar saglama becerisinden yoksun oldugu da
gorilmiistiir. Yapay zeka uygulamalar1 ayrica yanitlarin yaraticiligini ve 6zgiinliigiinii de sinirlayabilir ve
intihal gibi sorunlar1 da ortaya cikarabilir (Adigiizel vd., 2023; Garcia-Lopez vd., 2025). Uretken yapay
zekalar, yeni veriler olusturan bir {iretici ve olusturulan verilerin 6zgiinliigiinii degerlendiren bir ayrimcidan
olusur.

Alanyazin incelendiginde, iiretken yapay zeka araglarinin farkli egitim kademelerinde kullanildigi, 6grenciler
iizerindeki etkileri, araglarin derslere katkilari, akademik ve duyussal 6zellikler gibi farkli degiskenler dikkate
almarak calismalar yapildigi goriilmistiir. Ayrica alanyazinda iiretken yapay zeka araglarinin egitimde
kullanilmasi {izerine tez ya da belirli alanlar iizerine icerik analizi ¢aligmalarinin yapildig: tespit edilmis olup
genis kapsamli bir aragtirmaya ihtiya¢ oldugu asikardir.

Yontem
Desen

Bibliyometrik arastirmalar, belirli bir bilim daliyla ilgili mevcut alan yazindaki ¢alismalarin ydnelimini,
durumunu ve gelisimini sayisal degerlerle ortaya koyan arastirmalardir (Ustdiken ve Pasadeos, 1993).
Bibliyografik 6zelliklerin sayisal veriler seklinde sunulmasi sebebiyle nicel analiz olarak da goriilmektedir
(Hawkins, 2001). Bibliyometri, bibliyografik icerigi incelemek i¢in nicel yaklasimlar kullanan kiitiiphane ve
bilgi biliminin bir dalidir (Tao vd., 2025). Ayn1 zamanda bibliyometri bilimsel ¢aligmalarin genis 6l¢iimiine
dayanan sistemli, acik ve tekrar edilebilir bir inceleme siirecini kapsamaktadir (Aria ve Cuccurullo, 2017).
Bibliyometrik analiz, konular, yontemler ve referanslar gibi ¢esitli parametrelerin kullanilmasiyla makalelerin
frekans ve alint1 analizini elde etmeyi saglamaya yonelik yapilan bir igerik analizi tiiriidiir (Calhan ve Cakic,
2019).
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Sekil 3
Arastirma asamalarimin Prizma modeline gore gosterimi

© Veri Tabani Arama - WoS Veri Tabani
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Sekil 3’te arastirmaya ait prizma modeli goriilmektedir.
Calisma Grubu

Arastirmada verilerin toplanmasi i¢in arastirmacilar tarafindan yaygin olarak kullanilan Web of Science (WoS)
veritabani kullanilmigtir. WoS bilimsel arastirmalar agisindan en kapsamli veritabanlarindan biridir. Birgok
aragtirmact WoS veritabanin1 kendi alanlariyla ilgili sorular1 incelemek, derinlemesine analiz etmek ve
aragtirmak i¢in kullanir (Arslan, 2022; Avci ve Kurudayioglu, 2022).

Verilerin Analizi

WoS veritabanindan elde edilen verilerin analizi i¢in R programlama dili kullanilmigtir. R programlama dili
ile verileri haritalama, arastirmacilara gore siniflandirma, kelime bulutu olusturma ve verilerin analizini yapma
gibi sonuglar elde edilebilir ve bunlar grafiklerle ifade edilebilir (Durak vd., 2024). Bunun i¢in R programlama
dilinde yer alan ve bibiliyometri arastirmalari i¢in hazirlanmis olan “Bibliometrix” kiitiiphanesi kullanilmuistir.
R programlama dilinde yer alan “Bibliometrix” Kkiitiiphanesi i¢inde “biblioshiny” yazilimi sayesinde
bibliyometri analizleri yapilmaktadir (Erkan, 2020). Biblioshiny WoS veritabanindan elde edilen ham veriyi
acilan yeni uygulama araciligiyla analiz etmeyi saglar. Bibliyometrik analizler sayesinde farkli degiskenleri
ve terimleri odaga alarak, tematik haritalar hazirlama ve simiflandirma yapma gibi bibliyometrik analiz
yontemleri gelistirmek, uygulamak ve sonuglar1 raporlamak miimkiin hale gelir (Xu vd., 2022).
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Veri Toplama Araclart

Arastirma kapsaminda nitel veya nicel veri toplama araglarindan yararlanilmamis olup arastirma stireci WoS
araciligiyla elde edilen veri seti kullanilarak yiiriitiilmiistlir. Yapilan arastirmada 07.05.2025 tarihinde WoS
veritabanina erisim saglanmis, “Generative Artificial Intelligence (Uretken Yapay Zeka)” ve “Education
(Egitim)” anahtar kelimesi kullanilarak arama yapilmistir. Cikan sonuglarda 6zet bildiriler, kitap boliimleri ve
diger yaymlar ayrilmistir. Geriye 1333 aragtirma makalesi formatinda kalmis olup sonuglar BibTex formatinda
indirilmistir. BibTex formatinda arastirmalara ait en ¢ok kullanilan anahtar kelimeler, yayin tarihi, yaymn
yapilan dergiler, yazar adlari, en ¢cok yayin yapan arastirmacilar, yillara gére yapilan arastirmalar gibi bilgiler
elde edilmektedir.

Etik Bildirim
Yapilan bu ¢alismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi belirtilen tiim kurallara uyulmus; yonergenin ikinci boliimii olan “Bilimsel Arastirma ve Yayin

Etigine Aykir Eylemler” bashigi altinda belirtilen eylemlerden higbiri gerceklestirilmemistir. Calismanin
icerigi derleme tiiriinde oldugu icin etik kurul onay1 gerektirmez.

Bulgular

Uretken yapay zekanin egitimde kullanilmasina yénelik yapilan arastirmada elde edilen bulgular gosterilmis
ve agiklanmistir.

Sekil 4

Yillara gére tiretken yapay zekanin egitimde kullanilmasi iizerine yapilan arastirmalar

Yillik Bilimsel Uretim
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Sekil 4’te yillara gore iretken yapay zekanin egitimde kullanilmasina yonelik yapilan aragtirmalar
goriilmektedir. Arastirmalarin 2023 yilinda bagladigr goriilmiistiir. Arastirmalarin bir sonraki y1l artarak devam
ettigi tespit edilmistir.
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Sekil 5
En alakali kaynaklar
En Alakali Kaynaklar
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JMIR Medical Internet Research

IEEE Access
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o

5 10 15 20 25 30 35 40 45 50

Sekil 5’te iiretken yapay zeka ve egitimle ilgili en ilgili kaynaklar goriilmektedir. Kaynaklar arasinda
“Education and Information Technologies” 49 yayin ile 1. sirada, “Education Seciences” 27 yayin ile ikinci
sirada ve “IEEE Access” 18 yaym ile 3. sirada yer almaktadir.

Sekil 6

Ulkelere gire yapilan arastirmalar

Country Scientific Production

-y <
-

Sekil 6’da iiretken yapay zeka iizerine arastirma yapan arastirmacilarin yasadiklari tilkeler goriilmektedir. Bu
alanda yogunlukla caligma yapan aragtirmacilarin Cin, Amerika Birlesik Devletleri (ABD) ve Avustralya’da
calisma yaptiklar1 goriilmektedir.
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Sekil 7

Ulkelerin yillara gore yaptiklar: arastirmalar
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Sekil 7°de iilkelerin yillara gore iiretken yapay zekanin egitim alaninda kullanilmasina ydnelik yaptiklari
arastirmalar goriilmektedir. Buna gore Avustralya’nin, Cin’in ve Kore’nin bu alanda yillara gére artan yaym
sayilarinin oldugu tespit edilmistir.

Sekil 8

En ¢ok kaynak gésterimi alan iilkeler
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Sekil 8 incelendiginde, iiretken yapay zekanin egitimde kullanilmasi iizerine yapilan arastirmalarda en fazla
atif alan arastirmacilarin bulunduklar tilkeler goriilmektedir. Bu gore Birlesik Krallik iizerinden yapilan
arastirmalara 1753, ABD iizerinden yapilan arastirmalara 1506, Cin {izerinden yapilan aragtirmalara 1191 ve
Avustralya iizerinden yapilan aragtirmalara ise 950 atif yapilmistir
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Sekil 9
H indekse en fazla etki eden kaynaklar

H indekse en fazla etki eden kaynaklar
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Sekil 9°da h indeksi iizerinde en fazla etki eden kaynaklar gosterilmistir. Buna gore en fazla katkiin 7 etki
degeri ile “Education and Information Technologies” dergisi ve “IEEE Transactions on Learning
Technologies” dergileri, 6 etki ile “JMR Medical Education” ve diger dergiler takip etmektedir.

Sekil 10
En ¢ok iligkili yazarlar
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M En ¢ok iligkili yazarlar

Sekil 10’da iiretken yapay zekanin egitimde kullanilmasina yonelik aragtirma yapan arastirmacilarin etki
degerleri goriilmektedir. Buna gore Niyato 15 etkilesimle 1. sirada, Du 14 etkilesimle 2. sirada ve Zhang 13
etkilesimle 3. sirada yer almaktadir.
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Sekil 11

Yazarlarin atif sayilar
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Sekil 11°de tretken yapay zekanin egitimde kullanilmasi iizerine yapilan aragtirmalarda en fazla atif alan
bilinmeyenler goriilmektedir. Buna goére Cooper 116 atifla ilk sirada yer almakta, Michel-Villarreal, Salinas-
Navarro ve Vilalta-Perdomo 64 ile ikinci sirada ve Gerardou ile birlikte Thierrey-Aguilera 50 atifla {igiincii
sirada yer almaktadirlar.

Sekil 12
Yillara gére anahtar kelime kullanim sikligr grafigi
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Sekil 12’de egitimde kullanilan iiretken yapay zeka araglari iizerine yapilan arastirmalarda kullanilan anahtar
kelimelerdeki yillar igindeki degisimi gostermektedir. Buna gore, "Yapay Zeka", "Al", "ChatGpt" ve "Egitim"
anahtar kelimelerinde 2023, 2024 ve 2025 yillarinda kiigiik degisikliklerle birlikte artis egilimi tespit edilmistir.

Sekil 13
Kelime bulutu

technol acc nce model
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Sekil 13’te egitimde iiretken yapay zeka kullanimi {izerine yapilan aragtirmalar kullanilan anahtar kelimelere
ait kelime bulutu goriilmektedir. Buna goére yapilan aragtirmalarda en fazla “Artificial Intelligence”,
“Education”, “Chatgpt” ve “Technology” kelimelerinin kullamldig1 gortilmiistiir.

Sekil 14

Anahtar kelime sicaklik haritas:

¥ genevative artifigial

generative amf' C|a| mtejhgence o
B
higher education
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Sekil 14°te egitimde {iretken yapay zekanin kullanimi iizerine yapilan arastirmalardaki anahtar kelimeler
arasindaki iligkiler bir 1s1 haritasi ile gosterilmektedir. Burada, egitim, zeka, 6grenci ve performans, iiretken
yapay zeka, sohbet robotlari, teknoloji ve bunlarin alt kavramlarinin birbiriyle iligkili oldugu goriilmektedir.

Sekil 15
Ortak atif agi 1s1 haritast

*uob.t.:lfm 2024
b ~ L i "
kasneci g 2023 .1
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. & | i sy
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& ® s
N, -
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Sekil 15’te egitimde iiretken yapay zekanin kullanimi {izerine galisan aragtirmacilarin atiflarinin 1s1 haritasin
gostermektedir. Burada, mavi kiime, Kasneci vd. (2023), Dwivedi vd. (2023) ve Tlili vd. (2023) gibi 6nde
gelen aragtirmacilarla alanin temel ve birincil bilimsel temelini temsil etmektedir. Kirmizi kiime, Chan (2023)
ve Lim (2023) tarafindan vurgulandigi gibi, yapay zeka araglarmin pratik uygulamasina, kullanici algisina,
teknolojik ve bibliyometrik degerlendirmeye odaklanmaktadir. Cotton vd. (2024) gibi 6nemli atiflar ve temel
biiyiik dil modeli (LLM) makalelerine (6rnegin, Brown vd., 2020) atiflar igeren yesil kiime, teknik yapay zeka
gelistirme ve akademideki etik konularina odaklanmaktadir.

Sonu¢ ve Tartisma

Uretken yapay zekani egitimde kullanilmasina ydnelik yapilan bu arastirmada WoS veritabaninda yayinlanan
aragtirmalarin bibliyometrik incelemesi yapilmigtir. Aragtirmada elde edilen bulgulara gore liretken yapay
zekanin egitimde kullanilmasina yonelik aragtirmalara 2023 yilinda baglandig1 ve yillara gore artan sekilde
devam ettigi goriilmiistiir. Bunun sebebi liretken yapay zeka araglarinin 6zellestirilmis egitim ortamlarina katki
saglamasi ve 6grencilerin kendi hizlarinda 6grenmeleri olabilir (Mannuru vd., 2023). Bununla birlikte, yapilan
aragtirmalarda “Chatgpt”, “Education”, “Performance” ve “Technology” gibi anahtar kelimelerin artarak
kullanildig: goriilmiistiir. Bu durum, iiretken yapay zekanin egitimde kullanilmasi ders degerlendirme siirecleri
basta olmak iizere bazi alanlarda yeni yaklagimlar sunmaya basladiginin gostergesi olabilir. Bu duruma benzer
sonugclari ifade eden bagka arastirmalar da mevcuttur (Health, 2023; Zhang ve Peng, 2025).

Yapilan arastirmada {iretken yapay zekanin egitimde kullanilmasi iizerine en fazla arastirma yapan {iilkelerin
Birlesik Krallik, ABD ve Cin oldugu goriilmektedir. Uretken yapay zeka araglari kullanilarak 6zel egitim,
duygusal yapay zeka ve kigisellestirilmis egitimde yeni uygulamalar gelistirilmesinde bu iilkelerin 6nde olmasi
bu durum iizerinde etkili olmus olabilir. Ozellikle farkli dgretim seviyelerinde yapilan yeni yaklagimlar goze
carpmaktadir (Adigiizel vd., 2023; Fan vd., 2025; Wang ve Zhang, 2025).

Ogrenci deneyimlerinin incelenmesi ve makine dgrenmesinin yardimi ile zihin haritalariin ¢ikarilmas: ve
farkl1 yapay zeka araglarimin kullanilmasi egitimde faydali olacak uygulamalardir. Yapilan arastirmada en
yaygin kullanilan anahtar kelimeler bu durumu desteklemektedir. “Yapay zeka”, “Egitim”, “Teknoloji” ve
“Chatgpt” gibi anahtar kelimelerin bu durum tizerinde etkili oldugu diislintilmektedir (Zhang ve Peng, 2025;
Wang ve Zhang, 2025).

Uretken yapay zekanin egitimde kullanilmasi sadece sohbet botu ya da robotu olarak degil, ayn1 zamanda veri
iletisim siirecinin bir pargasi ve karmasik isleri kolaylikla ¢oziimleyebilen bir yaklasim olarak goze
carpmaktadir. Boylece egitim ortamlarinda ¢oziilmesi zor problemlerin {istesinden gelecek yoOntemler
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hakkinda fikir alinabilir ve isin i¢inden ¢ikilamayan duygusal ya da zihinsel siire¢lerde iiretken yapay zekadan
destek almabilir (Cukurova, 2025; Liu, vd., 2022; Sengar vd., 2025).

Bu caligsma, tiretken yapay zekénin teknik yapisindan ziyade egitimde belki de pedagojik faydacilik {izerine
durulmasi gerektigini ortaya koymaktadir. Boylece iiretken yapay zekanin 6gretim asistani olmasinin yani sira
yeni bilgilerin 6grenilmesinde destek saglamasi ve ileride teknoloji kabul modeli gibi bilissel siireclerde destek
saglayacak igerikleri saglamasi diigiiniilmektedir (Garcia-Lopez vd., 2025). Bununla birlikte, liretken yapay
zekanin egitimde kullanilmasinda farkli yontem ve teknikler {izerinden modellerin denendigi (Wang ve Zhang,
2025), bu araglarin ve yontemlerin etkililiginin incelendigi (Wang vd., 2020) ve egitimde Ogrencilerin
gosterdigi performanslara odaklanildigi goriilmiistiir (Chinonso vd., 2023; Baidoo-Anu ve Ansah, 2023).

En alakali kaynaklar arasinda Education and Information Technologies, Education Seciences ve IEEE Access
dergileri 6n siralarda yer almaktadir. En alakali kaynaklar belirlenirken alanla ilgili toplam yayin sayilari, atif
sayilar1 ve etki faktorii gibi degiskenler dikkate alinmaktadir. Uretken yapay zekanim egitimde kullanilmasi
ilizerine aragtirma yapan yazarlarin etkilesimleri ve alana katkilar1 incelendiginde, yapilan ¢aligmalarin egitim
alani ile ortlistiigii, tiretken yapay zeka araglariin egitimin farkli boyutlarinda kullanilarak degerlendirmeler
yapildigi ve bu araglarin 6grenciler iizerindeki etkisinin incelendigi goriilmiistiir (Sengar vd., 2025).

Aragtirma kapsaminda elde edilen bulgular, iiretken yapay zekanin egitimde kullanilmasinin giderek arttigi,
Birlesik Krallik, ABD ve Cin gibi iilkelerin bu konu {izerinde yapilan arastirmalarda 6n sirada yer aldigi,
ChatGPT, egitim, performans ve teknoloji gibi anahtar kelimelerin yaygin olarak kullanildig1 seklindedir.
Aragtirma sonucuna gore;

* Aragtirma sonucglarina gore ilerleyen yillarda iiretken yapay zekanin egitimde kullanimi iizerine
arastirmalarin artacag,

» Farkli degiskenler dikkate alinarak hazirlanacak arastirmalarla {iretken yapay zeka araglarin egitim
ortamlarindaki ve 6grenciler iizerindeki etkilerinin incelebilecegi,

» Bireysel ozelliklere gore icerikler sunulabilecegi,

«  Uretken yapay zekamn informal egitim iizerine de kullanilabilecegi,

+  Ogrencilerin aktif rol almasindan dolay1 farkli kuramlar agisindan incelenebilecegi ifade edilebilir.

Yazar Notu: Arastirmanin bir kismi II. International Data Science and Information Technologies Congress
(INFTEC 2025)’de bildiri olarak sunulmustur.

Yazar Katkilari: Yazar tek bagina katki saglamistir.

Etik Bildirim: Yapilan bu ¢aligmada “Yiiksekdgretim Kurumlari Bilimsel Aragtirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmus; yénergenin ikinci boliimii olan “Bilimsel Arastirma ve Yayimn
Etigine Aykirt Eylemler” baglig1 altinda belirtilen eylemlerden higbiri gerceklestirilmemistir. Calismanin igerigi etik kurul
onay1 gerektirmez.

Cikar Catismasi: Yazar aragtirmada herhangi bir ¢ikar ¢atismasini olmadigini beyan eder.

Veri Erisilebilirligi: Veriler, yazardan talep lizerine temin edilebilir.

Kaynaklar

Adigiizel, T., Kaya, M. H., & Cansu, F. K. (2023). Revolutionizing education with Al: Exploring the
transformative potential of ChatGPT. Contemporary Educational Technology, 15(3), ep429.

Al-Kfairy, M., Mustafa, D., Kshetri, N., Insiew, M., & Alfandi, O. (2024). Ethical Challenges and Solutions
of Generative Al: An Interdisciplinary Perspective. Informatics, 11 (3), 58-58.

Aria, M., & Cuccurullo, C. (2017). Bibliometrix: An R-tool for comprehensive science mapping analysis.
Journal of Informetrics, 11(4), 959-975. https://doi.org/10.1016/].j0i.2017.08.007

Arslan, E. (2022). Sosyal bilim arastirmalarinda VOSviewer ile bibliyometrik haritalama ve 6rnek bir
uygulama. Anadolu Universitesi Sosyal Bilimler Dergisi, 22 (Special issue 2), 33-56.
https://doi.org/10.18037/ausbd. 1227291

1426


https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.18037/ausbd.1227291

I. E. Oner Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Avci, M., & Kurudayioglu, M. (2022). Tiirkgede iki dillilik ¢aligmalarinin bibliyometrik analizi. Ana Dili
Egitimi Dergisi, 10(1), 252-265. https://doi.org/10.16916/aded.1030651

Baidoo-Anu, D., & Ansah, L. O. (2023). Education in the era of generative artificial intelligence (Al):
Understanding the potential benefits of ChatGPT in promoting teaching and learning. Journal of Al,
7(1), 52- 62.

Banh, L., & Strobel, G. (2023). Generative artificial intelligence. Electron Markets, 33, 63
https://doi.org/10.1007/s12525-023-00680-1

Bayne, S. (2015). Teacherbot: Interventions in automated teaching. Teaching in Higher Education, 20(4), 455—
467.

Bubeck, S., Chandrasekaran, V., Eldan, R., Gehrke, J., Horvitz, E., Kamar, E., Lee, P., Lee, YT, Li, Y.,
Lundberg, S., Nori, H., Palangi, H., Ribeiro, M.T., & Zhang, Y. (2023). Sparks of artificial general
intelligence: Early experiments with gpt-4. arXiv preprint, arXiv. Article €2303.12712.

Chassignol, M., Khoroshavin, A., Klimova, A. & Bilyatdinova, A. (2018). Artificial Intelligence trends in
education: A narrative overview. Procedia Computer Science, 136, 16-24.

Chen, Y., Chen, Y., & Heffernan, N. (2020). Personalized math tutoring with a conversational agent. arXiv
preprint, arXiv:2012.12121.

Chinonso, O. E., Theresa, A. M. & Aduke, T. C. (2023). ChatGPT for Teaching, Learning, and Research:
Prospects and Challenges. Glob Academic Journal of Humanities Social Sciences, 5(2), 33-40.

Ciechanowski, L., Przegalinska, A., Magnuski, M., & Gloor, P. (2019). In the shades of the uncanny valley:
An experimental study of human—Sohbet botlar1 interaction. Future Generation Computer Systems,
92, 539-548. https://doi.org/10.1016/j.future.2018.01.055

Clarizia, F., Colace, F., Lombardi, M., Pascale, F., & Santaniello, D. (2018). Sohbet botlar1: An education
support system for student. International symposium on cyberspace safety and security. Springer.
https://doi.org/10.1007/978-3-030-01689-0_23

Cukurova, M. (2025). The interplay of learning, analytics and artificial intelligence in education: A vision for
hybrid intelligence. British Journal of Educational Technology, 56(2), 469-488.

Calhan, H. & Cakici, A.C. (2019). Bibliometric analysis of internationally indexed articles with the title of
winter tourism. The First International Winter Tourism Congress (IWTC 2019). Proceeding Book, ss.
2-11.

Demircioglu, E., & Demir, B. (2024). Yapay zeka destekli matematik egitimi: Bir igerik analizi. International
Journal of Social and Humanities Sciences Research (JSHSR), 11(106), 771-785.

Deveci Topal, A., Dilek Eren, C., & Kolburan Geger, A. (2021). Sohbet botlar1 application in a 5th grade
science course. Education and Information Technologies, 26(5), 6241-6265.

Durak, G., Cankaya, S., Ozdemir, D., & Can, S. (2024). Artificial intelligence in education: A bibliometric
study on its role in transforming teaching and learning. International Review of Research in Open and
Distributed Learning, 25(3), 219-244.

Dwivedi, YK, Kshetri, N., Hughes, L., Slade, EL, Jeyaraj, A., Kar, AK, Baabdullah, AM, Koohang, A.,
Raghavan, V., Ahuja, M., Albanna, H., Albashrawi, MA, Al-Busaidi, AS, Balakrishnan, J., Barlette,
Y., Basu, S., Bose, 1., Brooks, L., Buhalis, D. ve Wright, R. (2023). Opinion Paper: “So what if
ChatGPT wrote it?”” Multidisciplinary perspectives on opportunities, challenges and implications of
generative conversational Al for research, practice and policy. International journal of information
management, 71, Article €102642.

Eke, O. D. (2023). ChatGPT and the rise of generative Al: Threat to academic integrity?. Journal of
Responsible Technology, 13, Article e100060.

Erkan, 1. (2020). The past, present, and future of digital marketing: A bibliometric analysis. Akademik
Hassasiyetler, 7(13), 149-168.

1427


https://doi.org/10.16916/aded.1030651
https://doi.org/10.1007/s12525-023-00680-1
https://doi.org/10.1016/j.future.2018.01.055
https://doi.org/10.1007/978-3-030-01689-0_23

I. E. Oner Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Fan, L., Deng, K., & Liu, F. (2025). Educational impacts of generative artificial intelligence on learning and
performance of engineering students in China. Scientific reports, 15(1), 26521.

Garcia-Lopez, I. M., Ramirez-Montoya, M. S., & Molina-Espinosa, J. M. (2025). Generative artificial
intelligence in education: a systematic analysis of opportunities, challenges, and responses. Interactive
Learning Environments, 1-24. https://doi.org/10.1080/10494820.2025.2519133

Goodfellow, 1., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Basinu.

Guan, C., Mou, J., & Jiang, Z. (2020). Artificial intelligence innovation in education: A Twenty-year data-
driven historical analysis. International Journal of Innovation Studies, 4(4), 134-147.

Hawkins, D. T. (2001). Bibliometrics of electronic journalsin information science. Information research. 7 (1).

He, R., Cao, J., & Tan, T. (2025). Generative artificial intelligence: A historical perspective. National Science
Review, 12(5), nwaf050.

Health, T. L. D. (2023). ChatGPT: Friend or foe?. The Lancet: Digital health 5(3), Article ¢102.

Ho, J., Jain, A., & Abbeel, P. (2020). Denoising diffusion probabilistic models. Advances in Neural
Information Processing Systems, 33, 6840-6851.

Janiesch, C., Zschech, P., & Heinrich, K. (2021). Machine learning and deep learning. Electronic markets,
31(3), 685-695. https://doi.org/10.1007/s12525-021-00475-2

Kasthuri, E., & Balaji, S. (2021, February). 4 Sohbet botlar: for changing lifestyle in education. In 2021 Third
international conference on intelligent communication technologies and virtual mobile networks
(ICICV) (pp. 1317-1322). IEEE.

Kim, Na-Young. (2019). A Study on the Use of Artificial Intelligence Sohbet botlaris for Improving English
Grammar Skills. Journal of Digital Convergence, 17(8), 37-46.

Kim, S., Park, J., & Lee, H. (2019). Automated essay scoring using a deep learning model. Journal of
Educational Technology Development and Exchange, 2(1), 1-17.

Liu, C., Liao, M., Chang, C., & Lin, H. M. (2022). An analysis of children’ interaction with an Al Sohbet
botlar1 and its impact on their interest in reading. Computers & Education, 189, 104576.

Lund, B. (2022). A Chat with ChatGPT: How will Al impact scholarly publishing?. University of North Texas.
https://doi.org/10.13140/RG.2.2.34572.18565

Mannuru, N. R., Shahriar, S., Teel, Z. A., Wang, T., Lund, B. D., Tijani, S., Pohboon, C. O., Agbaji, D.,
Alhassan, J., Galley, J., Kousari, R., Ogbadu-Oladapo, L., Saurav, S. K., Srivastava, A., Tummuru, S.
P., Uppala, S., & Vaidya, P. (2023). Artificial intelligence in developing countries: The impact of
generative artificial intelligence (Al) technologies for development. Information Development, 41(3),
1036-1054. https://doi.org/10.1177/02666669231200628

Makda, F. (2025). Digital education: Mapping the landscape of virtual teaching in higher education—a
bibliometric review. Education and Information Technologies, 30(2), 2547-2575.

Mego, G., & Costu, F. (2022). Egitimde yapay zekdmin kullanilmasi: Betimsel igerik analizi
calismast. Karadeniz Teknik Universitesi Sosyal Bilimler Enstitiisti Sosyal Bilimler Dergisi, 12(23),
171-193.

Obari, H., Lambacher, S., & Kikuchi, H. (2020). The Impact of Using Al and VR with Blended Learning on
English as a Foreign Language Teaching. Research-publishing.net.

Palasundram, K., Sharef, N. M., Nasharuddin, N., Kasmiran, K., & Azman, A. (2019). Sequence to sequence
model performance for education chatbot. International journal of emerging Technologies in Learning
(iJET), 14(24), 56-68.

Ruan, S., Willis, A., Xu, Q., Davis, G. M., Jiang, L., Brunskill, E., & Landay, J. A. (2019, June). Bookbuddy:
Turning digital materials into interactive foreign language lessons through a voice chatbot. In
Proceedings of the sixth (2019) ACM conference on learning@ scale (pp. 1-4).

1428


https://doi.org/10.1080/10494820.2025.2519133
https://doi.org/10.13140/RG.2.2.34572.18565
https://doi.org/10.1177/02666669231200628

I. E. Oner Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Sengar, S. S., Hasan, A. B., Kumar, S., & Carroll, F. (2025). Generative artificial intelligence: A systematic
review and applications. Multimedia Tools and Applications, 84(21), 23661-23700.

Tao, L., Deng, H., & Song, Y. (2025). Generative artificial intelligence in education: A topic based bibliometric
analysis. Educational Technology & Society, 28(2).

Teubner, T., Flath, C. M., Weinhardt, C., Van Der Aalst, W., & Hinz, O. (2023). Welcome to the era of chatgpt
et al. the prospects of large language models. Business & Information Systems Engineering, 65(2), 95-
101. https://doi.org/10.1007/s12599-023-00795-x

Tran, M., Balasooriya, C., Semmler, C., & Rhee, J. (2025). Generative artificial intelligence: the ‘more
knowledgeable other’in a social constructivist framework of medical education. NP.J Digital Medicine,
8(1), 430.

Tsai, S. C., Chen, C. H., Shiao, Y. T., Ciou, J. S., & Wu, T. N. (2020). Precision education with statistical
learning and deep learning: a case study in Taiwan. International Journal of Educational Technology
in Higher Education, 17(1), 1-13.

Ugur, S., & Usta, 1. (2025). Yapay zekanm egitimde kullanimu ile ilgili Tiirkiye'de yapilan lisansiistii tezlerin
bibliyografik analizi. Manas Sosyal Arastirmalar Dergisi, 14(1), 143-163.

Ustdiken, B. & Pasadeos, Y. (1993). Tiirkiye’de &rgiitler ve yonetim yazini. Amme Idaresi Dergisi, 26(2), 73-
93.

Wang, S., & Zhang, H. (2025). Leveraging generative artificial intelligence for sustainable business model
innovation in production systems. International Journal of Production Research, 1-26.

Wang, W., Chen, Y., & Heffernan, N. (2020). A generative model-based tutoring system for math word
problems. arXiv preprint, arXiv:2010.04.

Wessel, M., Adam, M., Benlian, A., Majchrzak, A., & Thies, F. (2025). Generative Al and its transformative
value for digital platforms. Journal of Management Information Systems, 42(2), 346-369.

Xu, J., Xiao, P., Li, T. & Wang, Z. (2022). Research progress on endangered plants: a bibliometric analysis.
Biodiversity and Conservation, 31(4), 1125-1147. https://doi.org/10.1007/s10531-022-02392-y

Zhang, B., & Peng, B. (2025). Artificial intelligence and the development of “Specialized, Refined, Unique,
and Innovative” small-and medium-sized enterprises. Managerial and Decision Economics, 46(2),
843-861

1429


https://doi.org/10.1007/s12599-023-00795-x
https://doi.org/10.1007/s10531-022-02392-y

Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

ISSN: 2147 - 1037

N

KEFAD Ahi Evran University Journal of Kirsehir Education Faculty

@ CrossMark

Disruption or Transformation? A Bibliometric Study of Generative Al in Education

ibrahim Enes ONER !

MANUSCRIPT INFORMATION ABSTRACT

The aim of this study is to examine research on the use of generative artificial intelligence
DOI: 10.29299/kefad. 1912127 tools in educational settings through bibliometric analysis. Bibliometric analysis was
employed as the research method. The bibliometric analysis method enables the
identification of trends in areas such as publication year, keywords used, citations, and
journals in which studies are published within designated fields, while also providing an
overview of the existing research. The Web of Science (WoS) database was utilized to
examine studies in the fields of generative artificial intelligence and education. In the search
conducted on WoS, the keywords "Generative Artificial Intelligence" and "Education" were
used for the bibliometric analysis. According to the research findings, 1,333 articles were

Submission Date:  18.03.2026 accessed. It was observed that research in this area began in 2023. The studies involved
Revision Date: 18.04.2026 4,671 authors, received 49,399 citations, and employed 3,818 keywords. It was found that
Acceptance Date:  29.09.2026 research conducted in the specified field was most frequently published in the journals

Education and Information Technologies and Education Sciences. Based on the findings
obtained, it can be suggested that the number of educational materials developed using
generative artificial intelligence for various subjects will increase and that studies in this
field will become more widespread.

Keywords: Generative Artificial Intelligence, Education, Bibliometric Analysis

Citation: Oner, I. E. (2026). Disruption or transformation? A bibliometric study of generative a1 in education, Ahi Evran University
Journal of Kirsehir Education Faculty, 27(3), 1414-1445. 10.29299/kefad.1912127

Introduction

Artificial intelligence has become part of the educational vision in many countries. Artificial intelligence is
frequently used to develop educational content, intelligent teaching methods and systems, to assess students,
and to enhance teacher-student interaction (Chassignol et al., 2018). The field of artificial intelligence in
education has made technological progress through various applications such as intelligent tutors for content
delivery, feedback provision, and progress monitoring (Bayne, 2015). Artificial intelligence can be used to
provide tailored support and increase awareness of knowledge gaps, enabling educators to teach effectively
and efficiently through personalized and adaptive instruction (Guan et al., 2020). Artificial intelligence also
provides algorithm-based decisions that enable effective and real-time assessment of complex skills and
knowledge (Chen et al., 2020). Additionally, Al-supported educational systems can be used to analyze
classroom dynamics and student engagement, which helps identify at-risk students in real time, thereby
allowing for timely intervention (Tsai et al., 2020). With the advancement of artificial intelligence and the
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compilation of information, digital outputs have begun to increase (Banh & Strobel, 2023). This situation has
given rise to the concept of generative artificial intelligence.

The use of artificial intelligence in education has progressed from the use of computers and related
technologies to web-based and online intelligent learning systems, and most recently to humanoid robots and
web-based chatbots (Chen et al., 2020). Generative artificial intelligence, which emerged following studies on
artificial intelligence, has begun to produce outputs in various forms, including the generation of text, images,
video, code, audio, and other generated content such as molecules or 3D visualizations (Banh & Strobel, 2023).
The classification of artificial intelligence and its types is presented in Figure 1.

Figure 1
Generative Al and other Al concepts (Goodfellow et al., 2016, Janiesch et al., 2021; Banh, & Strobel, 2023)

/ Artificial Intelligence; \

Expert Systems, databases, etc..

/- . X i SN
% Machine learning; \

Support vector machines, decision trees, etc.

Deep learning;
artificial neural networks, etc.

Generative Artificial Intelligence;
extensive language models,

\ \ generative prediction networks, etc. ] ]

In an era in which applications such as chatbots are breaking records for the fastest-growing user bases by
demonstrating unprecedented domain-independent expertise (Ho et al., 2020), the concept of "Generative
Artificial Intelligence" (GAI) is emerging as a novel approach in the digital domain (Dwivedi et al., 2023;
Teubner et al., 2023; Wessel et al., 2023). With their capacity to produce high-quality, contextually relevant
content that is nearly indistinguishable from human-made work, these new technologies have also brought
with them the question of whether they carry early signs of artificial general intelligence (Bubeck et al., 2023).
Independently of debates regarding the sentience of artificial intelligence, recent advances in machine learning
(ML) and deep learning (DL) have expanded traditional, data-driven artificial intelligence tasks such as
predictions, classifications, and recommendations toward the generation of unique, realistic, and creative
content (Sengar et al., 2025). Widespread collaborations between humans and intelligent systems have been
shaped by the adoption of artificial intelligence in various forms, particularly in the areas of process
optimization and decision-making. Generative artificial intelligence models can receive inputs such as text,
images, audio, video, and code, and use these inputs to generate new content of any of the aforementioned
types. For instance, they can convert text inputs into an image, an image into a song, or video into text (He et
al., 2025).

Figure 2

How generative artificial intelligence works (Sengar et al., 2025)
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One of the most widely used products of generative artificial intelligence today is chatbots. Chatbots are
generally artificial intelligence software that provide information or perform a task through text-based dialogue
with the user (Meco & Costu, 2022; Tran vd., 2025). Today, chatbots stand out as the most frequently used
generative artificial intelligence product in education. A chatbot is an intelligent agent capable of interacting
with users by answering a series of questions and providing appropriate responses (Clarizia et al., 2018).
Chatbots imitate and interpret human communication, enabling individuals to interact with digital devices as
though they were conversing with a real person (Ciechanowski, 2019). Chatbots are considered one of the
most suitable means for students to study (Kasthuri & Balaji, 2021). Furthermore, chatbots provide students
with the opportunity to ask questions at any time of day, particularly in situations where class time is limited
or a teacher is unavailable due to psychological reasons (Deveci Topal et al., 2021).

Chatbots equipped with reasoning and knowledge perform sampling far more rapidly than humans and employ
natural language. In this regard, the use of chatbots can be viewed as a tool for the constructivist learning
approach (Palasundram et al., 2019). One of the chatbots that has been developed is ChatGPT. In addition,
Gemini and DeepSeek are also widely used as chatbots.

The aim of this study is to conduct a bibliometric analysis of the use of generative artificial intelligence tools
in education. Within this scope, the research questions are as follows:

1. What is the distribution of the studies by year?

2. Who are the researchers with the highest impact in the studies conducted?

3. What are the trending topics in the studies conducted?

4. What are the most frequently used keywords in the studies conducted?

5. What is the conceptual structure map of the studies conducted?

6. What is the number of articles published in journals by year in the studies conducted?

7. What is the distribution of the studies conducted by country?

8.  What are the most frequently used keywords in the studies conducted?

9. Is there a thematic relationship among the most frequently used keywords in the studies conducted?
10. How have the keywords used in the studies changed over the years?

Generative artificial intelligence tools are applications that incorporate large language models and generative
prediction networks, enabling users to interact through various communication methods such as question-
answering and command-giving, and to produce artificial intelligence-based content. Generative artificial
intelligence tools have the capacity to process a wide variety of text-based commands, ranging from basic
queries and responses to more complex tasks (Lund, 2022). Through deep learning models incorporating
dialogue optimization, generative artificial intelligence tools possess the ability to respond to prompts in a
conversational manner (Health, 2023). Studies on generative artificial intelligence have facilitated the
development of chatbot tools, and it has been observed that a wide range of tasks can be performed, including
question answering, creative writing, language translation, text summarization, responding to prompts,
generating high-quality long- or short-form content, explaining complex topics, concepts, or themes in
conversation, and correcting errors in existing code or generating new code (Eke, 2023). During the
development phase of generative artificial intelligence tools, their ability to understand natural language
queries and generate human-like responses has made them a popular tool for obtaining rapid answers to a wide
variety of questions ranging from common to complex topics. This has consequently led to their becoming a
valuable resource in a short period of time, particularly for students and professionals (Adigiizel et al., 2023).
Generative artificial intelligence has the potential to serve as a powerful tool for enhancing teaching and
learning by offering personalized tutoring (Chen et al., 2020; Sengar et al., 2025), promoting collaborative
learning and improving communication skills (Ruan et al., 2019; Bubeck et al., 2023), interactive learning (Lin
et al., 2022), text assessment (Kim et al., 2019), language translation (Makda, 2025), and adaptive features
(Baidoo-Anu & Ansah, 2023).

Ugur and Usta (2025) examined postgraduate theses prepared on the use of artificial intelligence in education
in Turkey. In their study, a bibliometric analysis of 85 postgraduate theses focused on education and artificial
intelligence was conducted using VOSviewer and Julius Al tools, and a notable increase in the number of
theses was observed in 2023-2024. Demircioglu and Demir (2024), on the other hand, examined articles on
the use of artificial intelligence in mathematics education through content analysis. A total of 34 articles were
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accessed, and data such as samples, methods, and technologies used were analyzed. The findings revealed an
increase in the use of artificial intelligence tools in the field of mathematics.

Garcia-Lopez et al. (2025) examined research on generative artificial intelligence from various perspectives
and discussed the positive effects of these tools in educational settings. They also drew attention to the
importance of preparing content oriented toward educational outcomes by taking into account legal constraints,
ethical considerations, and pedagogy. A study conducted by Chen et al. (2020) found that content presented to
students through a generative artificial intelligence tool designed to produce personalized content in
mathematics could yield better learning outcomes. The study also demonstrated that the generative artificial
intelligence tool was capable of providing explanations tailored to students' misconceptions and adapting to
their level of understanding.

A study conducted by Kim et al. (2019) demonstrated that a generative artificial intelligence model trained on
a sample dataset of articles rated by researchers could accurately score content written by high school students,
with a correlation of 0.86 with human ratings. The study showed that the model was able to identify the key
characteristics of well-written articles and provide feedback consistent with that offered by human evaluators.
Liu et al. (2022) conducted a study to examine the effects of an artificial intelligence chatbot on elementary-
level students' interest in reading. The study investigated the interaction between children and the chatbot and
its impact on children's reading engagement. The findings indicated that generative artificial intelligence
chatbots had a positive effect on children's reading experiences, contributing to increased interest and
participation in reading activities.

In a study conducted by Kim (2019), chatbots, as generative artificial intelligence tools, were used to develop
English grammar skills. The effect of chatbots on English language learning was examined using an
experimental design. The results showed that both groups demonstrated improvement in grammar skills;
however, the group using chatbots exhibited more pronounced progress.

In a study conducted by Obari and Lambacher (2019), the effect of artificial intelligence tools on improving
students' English language skills was examined. It was found that the artificial intelligence tool integrated with
21st-century skills had a positive effect on language learning. However, a study by Wang et al. (2020) found
that instructional material based on a generative model lacked the ability to provide explanations adapted to
students' misconceptions. Artificial intelligence applications may also limit the creativity and originality of
responses and give rise to issues such as plagiarism (Adigiizel et al., 2023; Garcia-Lopez et al., 2025).
Generative artificial intelligence systems consist of a generator that produces new data and a discriminator that
evaluates the authenticity of the generated data.

Upon examination of the literature, it has been observed that studies have been conducted taking into account
various variables such as the use of generative artificial intelligence tools across different educational levels,
their effects on students, the contributions of these tools to lessons, and academic and affective characteristics.
Furthermore, it has been determined that content analysis studies on the use of generative artificial intelligence
tools in education have been carried out in the form of theses or focused on specific fields, and the need for a
comprehensive study is evident.

Method
Desing

Bibliometric studies are studies that reveal the orientation, status, and development of existing work in the
literature related to a specific scientific discipline through numerical values (Ustdiken & Pasadeos, 1993).
They are also regarded as quantitative analysis due to the presentation of bibliographic characteristics in the
form of numerical data (Hawkins, 2001). Bibliometrics is a branch of library and information science that
employs quantitative approaches to examine bibliographic content (Tao vd., 2025). At the same time,
bibliometrics encompasses a systematic, transparent, and reproducible review process based on the broad
measurement of scientific studies (Aria & Cuccurullo, 2017). Bibliometric analysis is a type of content analysis
aimed at obtaining frequency and citation analyses of articles through the use of various parameters such as
topics, methods, and references (Calhan & Cakici, 2019).
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Figure 3
Representation of research stages using the prism method
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Figure 3 shows the prisma model used in the study.
Study Group

The Web of Science (WoS) database, widely used by researchers for data collection, was utilized in this study.
WoS is one of the most comprehensive databases for scientific research. Many researchers use the WoS
database to investigate, conduct in-depth analyses of, and explore questions related to their fields (Arslan,
2022; Aver & Kurudayioglu, 2022).

Data Collection Tools

No qualitative or quantitative data collection instruments were employed in this study; instead, the research
process was conducted using a dataset obtained via the Web of Science (WoS). Access to the WoS database
was secured on May 7, 2025, and searches were performed using the keywords "Generative Artificial
Intelligence" and "Education.”" From the initial results, abstracts, book chapters, and other publication types
were excluded. This left 1,333 items in research article format, and the results were downloaded in BibTeX
format. The BibTeX data provided information such as frequently used keywords, publication dates, journals
of publication, author names, most prolific researchers, and the distribution of research over time.

Data Analysis

The R programming language was used to analyze the data obtained from the WoS database. With the R
programming language, results such as data mapping, classification according to researchers, word cloud
generation, and data analysis can be obtained and expressed graphically (Erkan, 2020). For this purpose, the
“Bibliometrix” library, which is included in the R programming language and designed for bibliometric
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research, was used. Bibliometric analyses are performed using the “biblioshiny” software within the
“Bibliometrix” library in the R programming language (Erkan, 2020). The new application allows for the
analysis of raw data obtained from the WoS database. Thanks to bibliometric analyses, it becomes possible to
develop, implement, and report the results of bibliometric analysis methods such as preparing thematic maps
and classifications by focusing on different variables and terms (Xu et al., 2022).

Ethics Statement

In this study, all rules stipulated in the “Directive on Scientific Research and Publication Ethics for Higher
Education Institutions” have been observed, and none of the actions listed under the directive’s second section,
titled “Actions Contrary to Scientific Research and Publication Ethics,” have been committed. As the study is
a review article, it does not require ethics committee approval.

Findings

The findings obtained from the study examining the use of generative artificial intelligence in education are
presented and discussed in this section.

Figure 4

Research on the use of generative ai in education by year
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Figure 4 presents the distribution of studies on the use of generative artificial intelligence in education by year.
It was observed that the studies commenced in 2023. It was determined that the number of studies continued
to increase in the following year.

Figure 5
Most relevant sources
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Figure 5 presents the most relevant sources pertaining to generative artificial intelligence and education.
Among the sources, Education and Information Technologies ranks first with 49 publications, Education
Sciences ranks second with 27 publications, and IEEE Access ranks third with 18 publications.

Figure 6
Research by country
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Figure 6 presents the countries in which researchers conducting studies on generative artificial intelligence are
based. It was observed that researchers working intensively in this field are predominantly located in China,
the United States of America (USA), and Australia.

Figure 7

Research conducted by countries over the years
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Figure 7 presents the studies conducted by countries on the use of generative artificial intelligence in education
by year. Accordingly, it was determined that Australia, China, and Korea have shown an increasing number
of publications in this field over the years.

1436



LE. Oner Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Figure 8
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When Figure 8 is examined, the countries in which the most cited researchers in studies on the use of generative
artificial intelligence in education are located can be observed. Accordingly, studies conducted through the
United Kingdom received 1,753 citations, those conducted through the United States of America received
1,506 citations, those conducted through China received 1,191 citations, and those conducted through Australia
received 950 citations.

Figure 9
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Figure 9 presents the sources with the greatest impact on the h-index. Accordingly, it was found that the
journals Education and Information Technologies and IEEE Transactions on Learning Technologies contribute
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the most with an impact value of 7, followed by JMR Medical Education and other journals with an impact
value of 6.

Figure 10
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Figure 10 presents the impact values of researchers conducting studies on the use of generative artificial
intelligence in education. Accordingly, Niyato ranks first with 15 interactions, Du ranks second with 14
interactions, and Zhang ranks third with 13 interactions.

Figure 11
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Figure 11 presents the most cited researchers in studies on the use of generative artificial intelligence in
education. Accordingly, Cooper ranks first with 116 citations, Michel-Villarreal, Salinas-Navarro, and Vilalta-
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Perdomo rank second with 64 citations, and Gerardou together with Thierrey-Aguilera rank third with 50
citations.

Figure 12
Graph of keyword usage by year
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Figure 12 illustrates the changes over the years in the keywords used in studies on generative artificial
intelligence tools in education. Accordingly, an increasing trend with minor variations was identified in the
keywords "Artificial Intelligence," "AL" "ChatGPT," and "Education" across the years 2023, 2024, and 2025.

Figure 13
Word cloud

lﬂ:lllﬂbv ace nce model
seli-determination theory ’

mnomnon "nrm

auon sHlSlI("Dﬂ

nmm communication
teachers
a c c e n mlels w= SKillS knowledge
artificia -Jntelll!lence
information adoption
framework s""’““"""“""

enghish @SIGN alc tg nt 0“8'

readability

1439



LE. Oner Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Figure 13 presents the word cloud of keywords used in studies on the use of generative artificial intelligence
in education. Accordingly, it was observed that the most frequently used keywords in the studies conducted
were "Artificial Intelligence," "Education," "ChatGPT," and "Technology."

Figure 14
Keyword heatmap
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Figure 14 presents a heat map illustrating the relationships among the keywords used in studies on the use of
generative artificial intelligence in education. It can be observed that education, intelligence, student and
performance, generative artificial intelligence, chatbots, technology, and their sub-concepts are interrelated
with one another.

Figure 15
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Figure 15 presents a heat map of the citations of researchers working on the use of generative artificial
intelligence in education. The blue cluster represents the foundational and primary scientific basis of the field,
with leading researchers such as Kasneci et al. (2023), Dwivedi et al. (2023), and Tlili et al. (2023). The red
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cluster focuses on the practical application of artificial intelligence tools, user perception, and technological
and bibliometric evaluation, as highlighted by Chan (2023) and Lim (2023). The green cluster, which includes
significant citations such as Cotton et al. (2024) and references to foundational large language model (LLM)
papers (e.g., Brown et al., 2020), focuses on technical artificial intelligence development and ethical issues in
academia.

Results and Discussion

In this study, a bibliometric analysis was conducted on research published in the WoS database concerning the
use of generative artificial intelligence in education. According to the findings obtained, it was observed that
research on the use of generative artificial intelligence in education commenced in 2023 and continued with
an increasing trend over the years. This may be attributed to the contribution of generative artificial intelligence
tools to specialized educational environments and to students learning at their own pace (Mannuru et al., 2023).
Furthermore, it was observed that keywords such as "ChatGPT," "Education," "Performance," and
"Technology" were increasingly employed in the studies conducted. This may be indicative of the fact that the
use of generative artificial intelligence in education has begun to offer new approaches in certain areas,
particularly in course assessment processes. Other researchers have reported findings consistent with this
outcome (Health, 2023; Zhang & Peng, 2025).

The findings of the study indicate that the countries conducting the most research on the use of generative
artificial intelligence in education are the United Kingdom, the USA, and China. The leading role of these
countries in developing new applications in special education, emotional artificial intelligence, and
personalized education through the use of generative artificial intelligence tools may have contributed to this
outcome. In particular, novel approaches at different instructional levels are noteworthy (Adigiizel et al., 2023;
Fan vd., 2025; Wang & Zhang, 2025).

Examining student experiences, extracting mind maps with the assistance of machine learning, and utilizing
various artificial intelligence tools are applications that would prove beneficial in education. The most
commonly used keywords identified in the study support this view. Keywords such as "Artificial Intelligence,"
"Education," "Technology," and "ChatGPT" are considered to have an influence on this outcome (Zhang &
Peng, 2025; Wang & Zhang, 2025).

The use of generative artificial intelligence in education stands out not only as a chatbot or robot, but also as
part of the data communication process and as an approach capable of resolving complex tasks with ease.
Thus, insights can be obtained regarding methods to overcome difficult problems in educational settings, and
generative artificial intelligence can be drawn upon for support in emotional or cognitive processes that are
otherwise difficult to navigate (Cukurova, 2025; Liu et al., 2022; Sengar et al., 2025).

This study reveals that, rather than focusing on the technical structure of generative artificial intelligence,
emphasis should perhaps be placed on its pedagogical utility in education. Accordingly, it is envisioned that
generative artificial intelligence will not only serve as a teaching assistant but also support the acquisition of
new knowledge and, in the future, provide content that supports cognitive processes such as the technology
acceptance model (Garcia-Lopez et al., 2025). Furthermore, it was observed that models have been tested
through various methods and techniques in the use of generative artificial intelligence in education (Wang &
Zhang, 2025), the effectiveness of these tools and methods has been examined (Wang et al., 2020), and
attention has been directed toward the academic performance demonstrated by students in educational settings
(Chinonso et al., 2023; Baidoo-Anu & Ansah, 2023).

Among the most relevant sources, the journals Education and Information Technologies, Education Sciences,
and [EEE Access rank prominently. Variables such as total number of publications in the field, citation counts,
and impact factor are taken into consideration when determining the most relevant sources. Upon examining
the interactions and contributions of authors conducting research on the use of generative artificial intelligence
in education, it was observed that the studies align with the field of education, that generative artificial
intelligence tools have been utilized across various dimensions of education, and that the effects of these tools
on students have been investigated (Sengar et al., 2025).

The findings obtained within the scope of the study indicate that the use of generative artificial intelligence in
education is gradually increasing, that countries such as the United Kingdom, the USA, and China are at the
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forefront of research on this topic, and that keywords such as ChatGPT, education, performance, and
technology are widely employed.

According to the research findings;

e Research on the use of generative artificial intelligence in education will increase in the coming years,

e The effects of generative artificial intelligence tools on educational environments and students can be
examined through studies designed with consideration of different variables,

e Content can be delivered in accordance with individual characteristics,

e Generative artificial intelligence can also be utilized in informal education,

e Given the active role assumed by students, the subject can be examined from the perspective of
different theories

expressed.
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