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One Cikanlar

e Fen bilgisi égretmen adaylarinin yapay zeké farkindalik diizeyi
yliksek diizeydedir.

e Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlik diizeyleri
cinsiyet ve sinif diizeyi agisindan incelendiginde anlamli fark
olusturmamistir.

e Fen bilgisi 6gretmen adaylarininin yapay zekd okuryazarlik
diizeylerini gelistirmek icin yapay zekd ve bu teknolojinin
kullanimina yénelik ders igerikleri hazirlanmali veya seminerler
diizenlenmelidir.
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Bu calisma fen bilgisi 6gretmen adaylarinin yapay zekd okuryazarlk

diizeylerinin belirlenmesi amaciyla yapilmistir. Bu amag dogrultusunda

6gretmen adaylarinin yapay zekd okuryazarlik diizeylerinin cinsiyet,
sinif diizeyi, mezun olunan lise tiirii degiskenlerine gére farkhlik gésterip
gOstermedigi incelenmistir. Arastirmanin katilimci grubunu bir devlet
tiniversitesinde 2024-2025 egitim-6gretim yilinda 1, 2, 3. ve 4. siniflarda
6grenim gérmekte olan 149 fen bilgisi 6gretmen adayi olusturmaktadir.
Tarama deseninin tercih edildigi arastirmada veriler, Google Forms
iizerinden “Yapay Zekd Okuryazarlik Olgedi” ile toplanmustir. Elde edilen
veriler SPSS 23 paket programi ile analiz edilmis olup analizler
sonucunda fen bilgisi 6gretmen  adaylarinin  yapay  zekd
okuryazarhklarinin yiiksek diizeyde oldugu tespit edilmistir. Ayrica
6dgretmen adaylarinin okuryazarhk diizeylerinin cinsiyet faktériine gére
degismedigi, sinif diizeyinin yapay zekd okuryazarlik diizeyleri agisindan
anlamli farkhhik olusturdugu tespit edilmistir. Sonuglardan yola ¢ikarak
6gretmen yetistirme ve miifredat gelistirme uzmanlarina, fen bilgisi
6gretmeni yetistirme miifredat programina “Yapay Zekd ve Fen

Egitiminde  Kullanimi” icerikli bir ders eklenmesi énerisinde

bulunulmustur.
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1. Girig

Yapay zeka, algoritmalar ve programlama yontemleri kullanilarak gelistirilen, insanin
diisinme, yargilama, analiz yapma ve deneyim edinme yeteneklerini taklit etmeyi amaglayan
yapay sistemler olarak tanimlanabilir (Celebi & inal, 2019). Cok yénlii ve dinamik bir yapiya sahip
olan yapay zeka her gecen giin glnlik yasamda daha fazla alana nifuz etmektedir
(Mukhamediev vd., 2022). Teknoloji, finans, saglik hizmetleri, otomotiv, lGretim, egitim gibi
bircok alanda yapay zeka kullaniimakta ve etkisi giderek genislemektedir. Bu da yapay zeka
alaninda uzman olmayan kisilerin de bu yeni teknolojilerle glinlik hayatta etkilesime girmek
zorunda kalacaklarini gostermektedir. Bu nedenle, bireylerin yapay zeka alanindaki yetkinlikleri
onemli bir mesele haline gelmektedir (Celebi vd., 2023).

Yapay zeka egitim alaninda giderek daha fazla benimsenmekte ve her gecen giin
popdlerligini artirmaktadir (Banaz & Demirel, 2024; Chen vd., 2020). Yapay zeka, egitim
slreclerini yeniden sekillendirme potansiyeline sahip bir teknoloji olarak egitimin birgok
alaninda donlsiim yaratmaktadir (Jaiswal & Arun, 2021). Ornegin, egitim alaninda
bireysellestirilmis 6grenme, veri temelli degerlendirme ve 6gretim sireclerinin otomasyonu gibi
olanaklar sunarak 6gretme ve 6grenme bicimlerini donustirmektedir (Geng & Kocgak, 2024;
Korucu & Bicer, 2022). Ogrenci ihtiyaclarina gore uyarlanabilen akilli sistemler, égrenme
sureglerini daha verimli hale getirirken; 6gretmenlere de igerik gelistirme, geribildirim saglama
ve 0grenci takibi gibi alanlarda destek olmaktadir. Bu yonliyle yapay zeka, yalnizca bir teknolojik
yenilik degil, ayni zamanda egitimde firsat esitligi ve etkililigi artirma potansiyeli tasiyan glicli bir
arag olarak 6ne ¢ikmaktadir (Pedro vd., 2019).

Karsenti (2019) yapay zekanin kisisellestirilmis 6grenme ve otomatiklestirme gibi 6nemli
avantajlarina dikkat cekerken, sistemin yalnizca teknolojik aracglardan ibaret olmadigini;
o0gretmen rehberligi ve insan odakl yaklasim olmadan etkili olamayacagini belirtmektedir. Bu
durum Ogretmenlerin yapay zeka teknolojilerinden tam anlamiyla yararlanmak icin bu yeni
teknolojinin getirdigi degisimlere uyum saglamasini zorunlu kilmaktadir. Ogretmenlerin yapay
zeka hakkinda farkindalik kazanmalari, yapay zekayl dogru ve etkili bir sekilde kullanma
becerilerini gelistirmeleri, bu alanda nitelikli bir degerlendirme yaparak etik ilkelere ve degerlere
bagh kalarak farkli uygulamalari glivenli ve etkili bir sekilde kullanmalari yapay zeka okuryazarhgi
ile saglanabilmektedir (Dai, 2021). Farkh egitim seviyelerinde uygulanan yapay zeka 6gretimi,
ogretim stratejilerini belirleyici sekilde etkilemekte; bu nedenle, egitim siirecini desteklemek icin
o0gretmenlerin yapay zeka okuryazarligina odaklanmalari gerekmektedir (Cayak, 2024).

Egitimde yapay zeka okuryazari birey olmak, hizla dijitallesen ve yapay zeka
teknolojilerinin giderek daha fazla alana entegre edildigi bir diinyada, bireylerin bu teknolojileri
bilingli, etkili ve etik bir sekilde kullanmalarini saglamak agisindan buyik énem tasir (Cayak,
2024). Yapay zeka okuryazarligi, bireylerin yapay zekanin temel kavramlarini, isleyis bigimlerini
ve potansiyel etkilerini anlamalarini igerir. Bu beceri seti, hem egitim siireglerinde hem de
gelecekteki is yasamlarinda buyik avantajlar sunar. Cok aciktir ki bu beceri setine sahip olan
O0gretmen ve 6gretmen adaylari dijital ¢agin ¢ocuklariyla daha gliglii bir iletisim ve etkilesim
kurabileceklerdir (Long & Magerko, 2020; Ng vd., 2022; Touretzky vd., 2019).

Yapay zeka okuryazarhgl yalnizca temel dizeyde bir kavrayisla sinirli kalmamakta,
bireylerin yapay zeka ile etkili bir sekilde etkilesim kurabilmesi ve onu bilingli bir bicimde
kullanabilmesi icin belirli bilesenlerden olusan ¢ok yonli bir beceri alanini kapsamaktadir (Ng
vd., 2022). Bu bilesenler, yapay zekanin temel kavramlarini anlamaktan, etik ve giivenlik ilkelerini
gbzetmeye kadar genis bir yelpazeyi kapsamaktadir. Yapay zeka okuryazarhigini olusturan bu
unsurlar, bireylerin teknolojiyi yalnizca tlketen degil, ayni zamanda bilingli bir sekilde
degerlendiren ve etkili kullanan bireyler haline gelmelerine yardimci olmaktadir. Bu baglamda,
Wang ve arkadaslari (2022) yapay zeka okuryazarligini farkh bilesenler ¢cercevesinde ele almis ve
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bu bilesenlerin bireylerin yapay zeka ile etkilesimini sekillendirdigini vurgulamistir. Sekil 1'de bu
bilesenler agiklanmistir:

Sekil 1.
Yapay Zekd Okuryazarhgi Bilesenleri (Wang vd., 2022)

Farkindalik

Yapay zeka ile ilgili uygulamalarin kullanimi sirasinda yapay zeka teknolojisini tanimlama ve anlama yetenegini
ifade eder.

Kullanim

Gorevleri yetkin bir sekilde yerine getirmek icin yapay zeka teknolojisini uygulama ve kullanma becerisine isaret
eder.

Degerlendirme

Yapay zeka uygulamalarini ve sonuglarini analiz etme, se¢me ve elestirel olarak degerlendirme becerisidir.

Etik

|¢

Yapay zeka teknolojisinin kullanimiyla iliskili sorumluluklarin ve risklerin farkinda olma yetenegini ifade eder.

Wang ve arkadaslari (2022), yapay zekad okuryazarhigini dort temel boyutta ele alarak
kapsamli bir degerlendirme c¢ergevesi sunmaktadir: Farkindalik (awareness), kullanim
(application), degerlendirme (evaluation) ve etik (ethics). Bu model, bireylerin yalnizca yapay
zekanin ne oldugunu bilmeleriyle yetinmeyip; ayni zamanda bu teknolojiyi etkili, glivenli ve etik
bir sekilde kullanabilmelerini amaglayan ¢ok yonli bir yaklasim sunmaktadir. Bu ¢alismada so6z
konusu o6lgegin tercih edilmesinin temel nedeni, 6gretmen adaylarinin yapay zekaya iliskin
bilissel, uygulamali ve etik yeterliklerini biitlincil olarak degerlendirebilmektir. Ayrica, Wang ve
arkadaslarinin gelistirdigi bu olgek, 6gretmen adaylarinin yalnizca teknik bilgi diizeylerini degil;
ayni zamanda pedagojik farkindaliklarini ve etik duyarhliklarini da 6lgmeye imkan tanimaktadir.
Bu yonlyle, arastirmanin amaci ve hedef kitlesiyle giiglii bir uyum gostermektedir.

GUnUmizde yapay zekdnin fen egitimine entegrasyonu Uzerine yapilan calismalar
artmakta; 6gretim, 6grenme, degerlendirme ve mifredat tasarimi gibi bircok boyutta bu
teknolojiye dayali arastirmalarin yapildigi gorilmektedir (Akhmadieva vd., 2023; AlKanaan,
2022; Watters vd., 2021; Xu & Ouyang, 2022). Yapay zek3, fen egitimi baglaminda o6zellikle
karmasik, soyut ve gozlemlenmesi giic kavramlarin 6gretiminde giclt bir ara¢ olarak one
cikmaktadir (Park vd., 2023). Astronomi, genetik, atom yapisi veya enerji donisimleri gibi soyut
konular, 6grencilerin zihinsel modellerinde kavramsal eksiklikler olusturabilmektedir. Yapay
zeka destekli simiilasyonlar, artirilmis gerceklik uygulamalari ve akilli 6grenme sistemleri, bu
kavramlarin gorsellestirilerek somutlastirilmasini saglar. Boylece 6grenciler fen bilimlerindeki
soyut bilimsel kavramlari daha derinlemesine kavrayabilmektedir.

Ayrica fen 6gretiminde 6nemli yer tutan bilimsel slreg becerileri (hipotez kurma, gézlem
yapma, deney tasarlama, veri analizi, ¢tkarimda bulunma) yapay zeké araglariyla desteklenerek
dgrencilerin aktif ve sorgulayici 6grenme sireglerine katihmi artirir. Ornegin, Wang ve
arkadaslari (2023), yapay zekanin parcacik fizigi, biyoloji ve kimya gibi alanlarda yeni hipotezlerin
Uretilmesine ve arastirmalarin yiritilmesine katki sundugunu vurgulamaktadir. Casalino ve
arkadaslari (2020) ise SARS-CoV-2 viriistine iliskin molekiler dinamik similasyonlarda yapay zeka
kullanarak, sivri proteinlerin isleyisine dair yeni biyolojik islevleri ortaya koymustur. Astronomi
alaninda ise Lemos ve arkadaslari (2022), yapay zeka kullanarak Glines Sistemi'ne ait son 30 yillik
gozlem verileri Gzerinden Newton’un kitle ¢ekim yasasinin yeniden kesfedilmesini saglamis ve
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gezegen hareketleriyle ilgili ylksek dogrulukta tahminler yapilabildigini géstermistir. Bu tir
ornekler, fen derslerinde agiklama olusturma, model gelistirme ve kanita dayali argiiman tretme
gibi becerilerin yapay zeka destegiyle nasil gelistirilebilecegini gostermektedir.

Biitlin bu gelismeler beraberinde etik sorulari da giindeme getirmektedir (Erduran &
Levrini, 2024). Yapay zekanin bilimsel uygulamalardaki rold, fen egitiminde yalnizca 6gretimsel
degil, ayni zamanda epistemolojik ve etik bir boyutla ele alinmali; 6grenciler hizla degisen
bilimsel diinyaya hazirlanmahdir. (Erduran & Levrini, 2024). Bu baglamda fen bilgisi 6gretmen
adaylarinin yapay zeka okuryazarligina iliskin farkindalik diizeylerinin belirlenmesi, gliniimiziin
dijitallesen bilim ve egitim ortaminda 6nemli bir gereklilik haline gelmektedir.

Bu arastirmada fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlik diizeyleri farkli
degiskenler acisindan incelenmektedir. Bu degiskenlerin secilmesinin sebebi su sekilde
Ozetlenebilir: Cinsiyet, 6nceki arastirmalarda bireylerin teknolojiye yonelik tutum, kullanim
sikhg, dijital 6zgliven ve bilissel yonelimleri agisindan farklilik gosterebildigi bir degisken olarak
one ¢cikmaktadir (Dringd-Horvath vd., 2025; Kuru, 2022; Sahin, 2021). Bu nedenle, yapay zeka
gibi teknolojik bir alanda cinsiyete bagli anlamh farkliliklarin olup olmadigini ortaya koymak
onemlidir. Sinif diizeyi, 6gretmen adaylarinin liniversite egitimi stirecinde aldiklari mesleki ve
teknolojik icerikli dersler nedeniyle bilgi ve farkindalik diizeylerinde gelisim gosterebilecekleri bir
degiskendir. Bu baglamda, sinif diizeyi bireylerin yapay zeka okuryazarligina iliskin gelisimsel bir
seyir izleyip izlemedigini analiz etmeye olanak saglar. Onceki calismalar, sinif diizeyinin yapay
zeka okuryazarlik diizeyini etkileyen bir degisken oldugunu ortaya koymustur (Ozden vd., 2025).
Mezun olunan lise tiiri ise bireylerin ortadgretim dizeyindeki teknolojiyle karsilasma sikligini,
bilissel altyapilarini ve akademik yénelimlerini etkileyebilecek bir faktérdiir. Ornegin fen lisesi,
meslek lisesi veya imam hatip lisesi gibi farkh okul tirleri, 6grencilerin teknolojik araclari
kullanma pratiklerini ve bilimsel diisinme becerilerini sekillendirebilir.

Fen egitiminde yapay zeka ile ilgili yapilan calismalar (Akhmedieva vd., 2023; Alkanaan,
2022; Antonenko & Abramowitz, 2022; Cooper, 2023; Cam vd., 2021; Ustiindag vd., 2017;
Watters vd., 2021) goz 6nine alindiginda, fen bilimleri 6gretmenlerinin yapay zekayl tanima,
kullanma ve farkindalklarini iceren okuryazarlk diizeyleri izerine daha fazla arastirmaya ihtiyag
duyuldugu gorilmektedir. Ozellikle Antonenko ve Abramowitz’in (2022) arastirmasi, fen
egitiminde yapay zeka okuryazarligina iliskin kavramsal eksikliklerin 6gretmenler arasinda yaygin
olabilecegini gostermektedir. Bu durum, 6gretmenlerin ve 6gretmen adaylarinin yapay zeka
teknolojilerini bilingli ve pedagojik acidan etkili bir sekilde kullanabilmeleri icin yapay zeka
okuryazarlik becerilerinin gelistirilmesi gerektigini ortaya koymaktadir. Bu dogrultuda, bu
calisma fen bilgisi 68retmen adaylarinin yapay zeka okuryazarlk dizeylerini farkh degiskenler
(cinsiyet, sinif diizeyi, mezun olunan lise tiirli) agisindan ¢ok boyutlu bir iliski analizi yaparak
literatiire yeni bir katki sunmasi hedeflenmektedir.

Fen bilgisi 6gretmen adaylarinin yapay zekad okuryazarlk diizeyleri ve yapay zeka
okuryazarliklarinin farkli degiskenler agisindan incelenmesi bu arastirmanin temel amacini
olusturmaktadir. Bu temel amagtan hareketle asagidaki alt problemlere cevap aranmistir:

1. Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlik diizeyleri nedir?

2. Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlklari cinsiyetlerine gore
anlamli farklihk gostermekte midir?

3. Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarhklar sinif diizeyine gore
anlamli farklihk géstermekte midir?

4. Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarhklari okuduklari lise tiriine
gore anlamli farklilik gostermekte midir?
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2. Yontem

Bu boliimde arastirmanin modeli, calisma grubu, veri toplama araci, veri toplama siireci
ve elde edilen verilerin nasil analiz edildigi ile ilgili bilgilere yer verilmistir.

2.1. Arastirmanin Deseni

Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlk dizeylerinin farkh degiskenler
acisindan incelenmesinin amaclandigl bu arastirmada nicel arastirma yéntemlerinden tarama
deseni kullanilmistir. Tarama arastirmalari, bir grubun belirli 6zelliklerini belirlemek amaciyla
veri toplama slirecini iceren ¢alismalardir. Tarama deseni gegmiste veya hala var olan bir durumu
var oldugu sekliyle betimlemeyi amaclar (Karasar, 2012). Tarama deseni, bir evrenden secilen
orneklem lzerinde gerceklestirilen arastirmalarla, evrendeki genel egilimleri, tutumlari veya
gorisleri sayisal olarak tanimlamaylr amaclar (Creswell, 2016). Bu arastirmada fen bilgisi
o0gretmen adaylarinin yapay zeka okuryazarlik dizeyleri farkl degiskenler agisindan incelenmis
olup, bu degiskenlerin okuryazarlk dizeylerinde anlaml bir farkliiga neden olup olmadigi
arastinilmistir. Ayrica, mezun olunan lise tiiri ile yapay zeka okuryazarlik diizeyi arasindaki iliski
nedensel karsilastirmali tarama ile incelenmistir.

2.2. Evren Orneklem

Bu arastirmanin evrenini, Turkiye'deki egitim fakiltelerinde 6grenim goren tim fen bilgisi
O0gretmen adaylari olusturmaktadir. Ancak calisma, zaman, kaynak ve erisim kisitlari nedeniyle
bu evrenin tamamina ulasmayi hedeflememektedir. Bu nedenle, arastirmanin ulasilabilir
evrenini (6rneklemini) 2024-2025 yili bahar doneminde bir devlet Universitesinin egitim
fakiltesinde 1, 2, 3 ve 4. sinif diizeyinde 6grenim goren 149 fen bilgisi 6gretmen adayi
olusturmaktadir. Calisma grubu belirlenirken uygun 6rnekleme yontemi tercih edilmistir. Uygun
ornekleme arastirmacinin evrenin icindeki 6gelerden, nesnelerden ve paydaslardan, uygunluk
acisindan degerlendirerek orneklemi olusturacak olan 6gelerin belirlenmesini saglar (Oral &
Coban, 2022). Calismada yer alan O6gretmen adaylarina ait demografik bilgiler Tablo 1'de
verilmistir.

Tablo 1.
Fen bilgisi 6gretmen adaylarinin sosyo-demografik 6zellikleri

Degisken Ozellik n %
Kadin 113 75.8
Cinsiyet Erkek 36 24.2
TOPLAM 149 100
1. sinif 47 315
2. sinif 38 25.5
Sinif seviyesi 3. sinif 42 28.2
4. sinif 22 14.8
TOPLAM 149 100
Anadolu Lisesi 124 83.2
Mezun olunan lise Fen Lisesi 11 7.4
tird imam Hatip Lisesi 14 9.4
TOPLAM 149 100

Calismadaki fen bilgisi 6gretmen adaylarinin 113’Ginin kadin (%75.8), 36’sinin erkek
(%24.2); sinif dlizeyine bakildiginda 6gretmen adaylarindan 47’sinin (%31.5) 1. sinif, 38’inin
(%25.5) 2. sinif, 42’sinin (%28.2) 3. sinif ve 22’sinin (%14.8) 4. sinif oldugu gorilmektedir. Mezun
olunan lise tlirine bakildiginda 6gretmen adaylarindan 124’tGniin (%83.2) Anadolu Lisesi
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mezunu, 11’inin (%7.4) Fen Lisesi mezunu oldugu ve son olarak 14’iiniin (%9.4) imam Hatip Lisesi
mezunu oldugu ortaya ¢ikmaktadir.

2.3. Veri Toplama Araglari

Arastirma kapsaminda verilerin toplanmasinda iki farkli aragtan yararlaniimistir.
Bunlardan ilki, katilimcilarin cinsiyet, sinif diizeyi ve mezun olduklari lise tiri gibi demografik
bilgilerini belirlemek amaciyla hazirlanan bilgi formudur. ikincisi ise, 6gretmen adaylarinin yapay
zeka okuryazarhk dizeylerini 6lgmeye yonelik olarak kullanilan Yapay Zeka Okuryazarhgi
Olgegi'dir.

2.3.1. Arastirmacilar Tarafindan Hazirlanan Bilgi Formu: Bilgi formunda 6gretmen adaylarinin
cinsiyetlerini, sinif diizeylerini ve mezun olunan lise tlrini belirlemek amaciyla bazi sorular yer
almistir.

2.3.2. Yapay Zeka Okuryazarligi Olgegi: Arastirmada kullanilan “Yapay Zekd Okuryazarligi
Olgegi”, Celebi ve arkadaslari (2023) tarafindan, 2022 yilinda Wang ve arkadaslarinin gelistirdigi
olcegin Tirkceye uyarlanmis seklidir. Olcek en olumsuzdan en olumluya dogru
derecelendirilerek 7’li Likert seklinde hazirlanmis olup (1: Kesinlikle katilmiyorum, 7: Kesinlikle
katiliyorum) 12 maddeden olusmaktadir. Gelistirilen &lcegin Cronbach alfa glvenirlik
katsayisinin 0,85 oldugu belirtilmistir.

“Yapay Zeka Okuryazarlk Olgeginin” i¢ tutarhlik ile iliskili glivenirlik diizeyini incelemek igin
Cronbach alfa degeri kullanilmistir. Cronbach alfa degeri “0” ile “1” arasinda degismektedir. Alfa
degeri 0,60 ile 0,80 arasinda oldugunda givenirligin iyi; 0,80 ile 1,00 arasinda oldugunda ise
glvenirligin yiksek dizeyde oldugunu gostermektedir (Kozak, 2015). Arastirma verilerini
toplarken kullanilan 6lcege iliskin glivenirlik katsayilari Tablo 2’de yer almaktadir.

Tablo 2.
Yapay zekd okuryazarligi lcegine ait giivenirlik katsayisi

Standartlastirilmig Ogelere Dayali
Cronbach Alfa N
Cronbach Alfa

0,70 0,76 12

Tablo 2 incelendiginde Yapay Zeka Okuryazarlik Olgeginin Cronbach alfa katsayisinin 0,76
oldugu gorilmektedir. Bu deger oOlgegin ic tutarhliga baglh glvenirliginin oldukca iyi diizeyde
oldugunu gostermektedir.

2.4. Veri Toplama Siireci

Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlk dizeylerinin farkl degiskenler
acisindan incelenmesini amacglayan bu ¢alismada veriler Google Form araciligiyla toplanmistir.
Katilimcilarin belirlenmesinden uygulama asamasina kadar biitin etik ilkeler gozetilmis olup
arastirmaya gonulli olarak katilmalari istenmistir.

2.5. Verilerin Analizi

Calismada kullanilan Yapay Zeka Okuryazarlik Olceginden elde edilen veriler SPSS 23
programi araciliglyla analiz edilmistir. Elde edilen veriler cinsiyet, mezun olunan lise ve sinif
diizeyi degiskenleri dikkate alinarak normallik testlerine tabi tutulmustur. Arastirmada verilerin
normal dagilip dagilmadigini belirlemek amaciyla ¢arpiklik ve basiklik degerlerine bakilmistir.
Veriler normal dagihm gostermektedir (Bu degerler bulgular kisminda verilmistir).
Arastirmalardaki istatistiksel analizlerde parametrik testler nonparametrik testlere gére ¢ok
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daha gicli kanitlar sundugundan kosullar elverdigince, dnceligin parametrik test olmasi,
verilerin glivenirligi ve genellenebilirligi agisindan istenen bir durumdur (Can, 2013). Bu nedenle
fen bilgisi 6gretmen adaylarinin cinsiyet degiskenine gore yapay zeka okuryazarliklari arasindaki
farklhilik bagimsiz 6rneklemler icin t testi ile analiz edilmistir. Ayrica sinif diizeyi faktéri ve mezun
olunan lise faktoriine gore degiskenler arasindaki farklilik ayri ayri bagimsiz 6rneklemler icin tek
yonli varyans analizi (ANOVA) ile analiz edilmistir.

3. Bulgular

Bu bolimde arastirma verilerinden elde edilen bulgular tablolar halinde sunulmustur.
3.1. Fen Bilgisi Ogretmen Adaylarinin Yapay Zeka Okuryazarlik Diizeylerine Yonelik Bulgular

Tablo 3.
Fen bilgisi 6gretmen adaylarinin yapay zeké okuryazarhk diizeyleri

Ortalama Standart

Maddeler (1-7 Arahgl)) Sapma
1. Akl cihazlar ile akilli olmayan cihazlari birbirinden ayirt 6,15 1,01
= edebilirim.
T 2. Yapay zeka teknolojisinin bana nasil yardimci olacagini 3,74 1,74
£ bilmiyorum.
€ 3. Kullandigim uygulama ve drinlerde kullanilan yapay zeka 4,85 1,37
teknolojisini tanimlayabilirim.
4. Gunlik islerimde bana yardimci olmasi icin yapay zeka 4,71 1,43
£ uygulamalarini veya urinlerini ustahkla kullanabilirim.
c 5. Yeni bir yapay zekd uygulamasini veya Urlnini kullanmayi 4,17 1,62
% 6grenmek benim icin genellikle zordur.
* 6. is verimliligimi artirmak icin yapay zekd uygulamalarini ve 5,31 1,28
Grlnlerini kullanabilirim.
° 7. Bir yapay zeka uygulamasini veya Urinini bir stre kullandiktan 5,23 1,27
E sonra kapasitesini veya sinirlarini degerlendirebilirim.
=§ 8. Belirli bir gorev igin gesitli yapay zeka uygulamalari veya Uriinleri 5,25 1,21
2 arasindanen uygun olanini segebilirim.
()
Y 9. Yapay zeka tarafindan sunulan gesitli ¢céziimler arasindan uygun 5,38 1,15
O olanini secebilirim.
10. Yapay zeka uygulamalari veya Urinlerini kullanirken her zaman 5,43 1,17
etik ilkelere uyarim.
x 11. Yapay zeka uygulamalari veya Urinlerini kullanirken gizlilik ve 4,99 1,95
& bilgi glivenligi konularina asla dikkat etmem.
12. Yapay zeka teknolojisinin kotli amach kullanilmamasi icin her 5,32 1,55
zaman dikkatliyimdir.
TOPLAM 4,92 1,53

Tablo 3 incelendiginde, fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlk dizeyi
ortalamasinin 4,92 ile yliksek dizeyde oldugu tespit edilmistir. Bu degerlendirme, yedili Likert
tipi Olceklerde 4,00-5,49 araliginda yer alan ortalamalarin “yiiksek diizey” olarak siniflandirildigi
ilgili literatlire dayanmaktadir (Field, 2024). Ortalamasi en yiksek dizeyde olan maddeler ise
sunlardir: “Akilli cihazlar ile akill olmayan cihazlari birbirinden ayirt edebilirim” (Madde 1),
“Yapay zeka tarafindan sunulan gesitli ¢oziimler arasindan uygun olanini secebilirim” (Madde 9)
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ve “Yapay zeka uygulamalari veya trinlerini kullanirken her zaman etik ilkelere uyarim” (Madde
10). Bu bulgular, 6gretmen adaylarinin 6zellikle yapay zekayr tanima, ¢dzim segeneklerini
degerlendirme ve etik kullanima yonelik farkindaliklarinin yiksek oldugunu géstermektedir.

3.2. Cinsiyet Faktorii ile Yapay Zeka Okuryazarliklarina Yonelik Bulgular

Cinsiyetin yapay zeka okuryazarligina etkisini gozlemlemek amaciyla analiz etmeden 6nce
verilerin normal dagilima uygunlugu carpiklik, basiklik ve standart hata degerleri kullanilarak
tespit edilmis ve Tablo 4’te verilmistir.

Tablo 4.
Yapay zekd okuryazarligi 6lcegine ait cinsiyet faktériine iliskin ¢arpiklik ve basiklik degerleri
Carpikhk Basiklik
o Standart . Standart
Alt Boyutlar N Deger Hata Deger Hata
Kadin 113 0,15 0,22 0,21 0,45
Erkek 36 0,02 0,39 0,03 0,76

Tablo 4 incelendiginde, yapay zeka okuryazarlik dlceginin cinsiyet degiskenine gbre elde
edilen puanlarina ait ¢arpiklik ve basiklik degerleri 1 araliginda yer almakta olup, bu durum
dagihmin normal oldugunu gostermektedir (George, 2011). Ayrica, cinsiyet gruplarina ait
orneklem buykliklerinin kadin (n = 113) ve erkek (n = 36) olmak Utzere her iki grup icin de 30’un
Gzerinde olmasi nedeniyle 6rneklem buyiklGginin yeterli oldugu kabul edilmistir (Field, 2024).
Varyanslarin homojenligi varsayimiise Levene testi ile kontrol edilmis ve test sonucu istatistiksel
olarak anlamli bulunmamistir (F = 0,11, p =,73). Bu bulgu gruplar arasi varyanslarin homojen
oldugunu gostermektedir. Bu dogrultuda t testi icin gerekli varsayimlarin saglandigi belirlenmis
ve cinsiyet degiskenine gore karsilastirmalar bagimsiz 6rneklemler igin t testi ile gergeklestirilmis
ve Tablo 5’'te gosterilmistir.

Tablo 5.
Yapay zekd okuryazarlik élgedi cinsiyet degiskeni t testi
= Standart
insi N X
Cinsiyet Sapma t p
Kadin 113 5,00 0,67 -1,36 0,17
Erkek 36 5,18 0,73

Tablo 5 incelendiginde kadin 6gretmen adaylarinin yapay zeka okuryazarlk olcegine
vermis olduklari puan ortalamalari (5,00), erkek 6gretmen adaylarinin yapay zeka okuryazarlik
Olcegine vermis olduklari puan ortalamalarindan (5,18) daha distik oldugu gortlmistir. Yapay
zeka okuryazarlik 6lcegine verilen puanlarin ortalamalarinda 6grencilerin cinsiyet degiskenine
gore anlamli farklilik olmadigi sonucuna ulasiimistir (p>0,05). Bu durumda cinsiyetin yapay zeka
okuryazarligi Gzerinde anlamli etkisinin olmadigi séylenebilir.

3.3. Sinif Diizeyleri ile Yapay Zeka Okuryazarliklarina iliskin Bulgular

Ogretmen adaylarinin sinif diizeylerinin yapay zeka okuryazarligina etkisini gézlemlemek
amaciyla analiz etmeden 6nce verilerin normal dagilima uygunlugu ¢arpiklk, basiklik ve standart
hata degerleri kullanilarak tespit edilmis ve Tablo 6’da verilmistir.
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Tablo 6.
Yapay zekd okuryazarligi 6lcegine ait sinif faktériine iliskin ¢carpikhk ve basiklik degerleri

Carpikhk Basiklik
o Standart o Standart
Alt Boyutlar N Deger Hata Deger Hata
1.Sinif 47 0,42 0,34 0,30 0,68
2.5inif 38 -0,05 0,38 0,21 0,75
3.5inif 42 -0,01 0,36 0,22 0,71
4.Sinif 22 -0,19 0,49 0,71 0,95

Tablo 6’ya gore 6gretmen adaylarinin sinif diizeylerinin yapay zeka okuryazarlik 6lcegi
puanlarinin carpiklik ve basikhk degerleri £1 araliginda yer almakta olup, bu durum dagihmin
normal oldugunu gostermektedir (George, 2011). Ayrica analiz 6ncesinde ANOVA’nin temel
varsayimlari degerlendirilmistir. Oncelikle, gruplarin érneklem buyiikliiklerinin yeterli oldugu,
her grubun en az 30 kisiye yakin bir katilimci sayisina sahip olmasi nedeniyle 6rneklem yeterliligi
saglandigi kabul edilmistir (Field, 2024). Varyanslarin homojenligi varsayimi Levene testi ile
kontrol edilmis ve test sonucu istatistiksel olarak anlamli bulunmamistir (F = 0,20, p =,89). Bu
bulgu, gruplar arasi varyanslarin homojen oldugunu ve ANOVA analizinin uygulanabilir oldugunu
gostermektedir. ANOVA testine iliskin bulgular Tablo 7’de gosterilmistir.

Tablo 7.
Yapay zekd okuryazarligi élgegine ait sinif faktériine iliskin ANOVA testi betimsel istatistikler

Mezun Olunan Lise N X Standart Sapma F p
1. Sinif 47 5,30 0,69

2. Slnlf 38 4;83 0163 4,76 0,00
3. Sinif 42 4,87 0,66

4, Sinif 22 5,15 0,65

Tablo 7 incelendiginde, 4 farkli sinif diizeyindeki 149 6gretmen adayinin, yapay zeka
okuryazarlik dizeyleri arasinda farklihigi sinamak icin iliskisiz 6rneklemler tek yonlii varyans
analizi kullanilmistir. ANOVA analizi sonucunda, birinci sinifta 6grenim géren o6gretmen

adaylarinin ortalamasi (X=5,30), ikinci sinifta 6grenim géren gretmen adaylarinin ortalamasi
(X=4,83), tglincii sinifta 6grenim géren 6gretmen adaylarinin ortalamasi (X=4,87) ve dordincii

sinifta 6grenim goren 6gretmen adaylarinin ortalamasi (X:5,15) olarak hesaplanmistir. Birinci
ve dordlnci sinifta 6grenim goren 6gretmen adaylarinin okuryazarlik 6lgegi puanlari ortalamasi
ikinci ve Uglincl sinifta 6grenim goren 6gretmen adaylarinin puan ortalamasindan yiksek
cikmistir. istatistiksel olarak da en az ikisinin puan ortalamalari arasinda anlamli farklilik oldugu
gorilmistir (F=4,76, p<0,05). ilgili bulgular Tablo 8’de verilmistir.

Tablo 8.
Yapay zekd okuryazarligi 6lcegine ait sinif faktériine iliskin ANOVA testi sonuglari

Varyans Kareler  Serbestlik Kareler Kismi  Anlamh

Kaynagi Toplami Derecesi  Ortalamasi Eta Kare Fark
Gruplar arasi 6,31 3 2,10 1-2

Grup igi 64,10 145 0,44 4,76 0,00 0,08 1-3

Toplam 70,42 148
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Tablo 8’de yapay zeka okuryazarlik 6lgeginden elde edilen analiz sonuglarina gore, farkh
sinif diizeylerinde 6grenim goéren 6gretmen adaylarinin puanlari arasinda istatistiksel olarak
anlamli bir farkhlik bulunmaktadir (Fs145) = 4,76; p = ,00 <,05). ANOVA sonucunda hesaplanan
eta kare degeri (n?=0,08), Cohen’in (1988) siniflamasina gore orta diizeyde bir etki bluyikligiine
karsihk gelmektedir. Bu bulgu, sinif dizeyinin yapay zeka okuryazarhgl Gzerinde anlamh ve
dikkate deger bir etkiye sahip oldugunu gostermektedir. Tukey HSD coklu karsilastirma testi
sonuglarina gore, anlamli fark birinci sinif 6grencileri ile ikinci ve Gglncu sinif 6grencileri arasinda
bulunmus; dordianci sinif 6grencileriyle diger siniflar arasinda ise anlamh bir fark
saptanmamistir. Bu sonuglar, birinci sinif 6gretmen adaylarinin yapay zeka okuryazarlik
diizeylerinin Ust siniflardaki adaylara kiyasla daha yliksek oldugunu ortaya koymaktadir.

3.4. Mezun Olunan Lise Tiirii ile Yapay Zeka Okuryazarliklarina iliskin Bulgular

Ogretmen adaylarinin mezun olduklari lise tiiriiniin yapay zeka okuryazarligina etkisini
gozlemlemek amaciyla analiz etmeden 6nce verilerin normal dagilima uygunlugu carpiklk,
basiklk ve standart hata degerleri kullanilarak tespit edilmis ve Tablo 9'da verilmistir.

Tablo 9.
Yapay zekd okuryazarligi 6lcegine ait lise faktériine iliskin ¢arpiklik ve basiklik degerleri
Carpikhk Basiklik
. Standart o Standart

Alt Boyutlar N Deger Hata Deger Hata
Anadolu Lisesi 124 0,17 0,21 0,14 0,43
Fen Lisesi 11 0,49 0,66 -1,36 1,27
imam Hatip Lisesi 14 -0,62 0,59 -0,63 1,15

Tablo 9’a gore 6gretmen adaylarinin mezun olduklari lise tiiriine gore yapay zeka
okuryazarlik puanlarinin carpiklik ve basiklik degerleri +1 araliginda yer almakta olup, bu durum
dagilimin normal oldugunu géstermektedir (George, 2011). Ogretmen adaylarinin mezun
olduklari lise tirine gore yapay zeka okuryazarlik puanlarinin karsilastiriimasina yénelik analiz
oncesinde, ANOVA testinin varsayimlarindan biri olan varyans homojenligi Levene testi ile
degerlendirilmistir. Levene testi sonucunda gruplar arasi varyanslarin homojen oldugu
belirlenmistir (Fi,146) = 0,65; p = ,52 > ,05), bu da varyanslarin karsilastirilabilir oldugunu
gostermektedir. Ayrica toplam 6rneklem bulykligu istatistiksel analizler icin yeterli diizeyde
kabul edilmektedir (Tabachnick & Fidell, 2013). Bu kosullar altinda, mezun olunan lise tiiriine
gore o6gretmen adaylarinin yapay zeka okuryazarlk puanlar arasindaki fark, parametrik bir
yontem olan tek yonli varyans analizi (ANOVA) ile test edilmis ve Tablo 10’da ANOVA testine ait
betimsel istatistikler verilmistir.

Tablo 10.
Yapay zekd okuryazarligi lcegine ait lise faktériine iliskin ANOVA testi betimsel istatistikler

Mezun Olunan Lise N X Standart Sapma F p
Anadolu Lisesi 124 5,04 0,71

Fen Lisesi 11 4,84 0,54 0,90 0,40
imam Hatip Lisesi 14 5,21 0,54

Tablo 10 incelendiginde, 3 farkh liseden gelen 149 kisilik 6gretmen adayinin, yapay zeka
okuryazarlik dizeyleri arasinda farklihigl sinamak igin iliskisiz 6rneklemler tek yonlii varyans
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analizi kullanilmistir. Anadolu lisesinden mezun olan 6gretmen adaylarinin ortalamasi (X =5,04),
fen lisesinden mezun olan 6gretmen adaylarinin ortalamasi (X =4,84), imam hatip lisesinden
mezun olan 6gretmen adaylarinin ortalamasi (i =5,21) olarak hesaplanmistir. imam hatip
lisesinden mezun olan 6gretmen adaylarinin okuryazarlk puan ortalamasi diger liselerden
mezun olan 6gretmen adaylarinin okuryazarlik puanlarindan yiksek ¢ikmistir. Ancak en az ikisi
arasinda istatistiksel olarak anlamli bir farkliik olmadigi gériilmistiir (F=0,90, p>0,05). ilgili
bulgular Tablo 11’de verilmistir.

Tablo 11.
Yapay zekd okuryazarligi 6lcegine ait lise faktériine iliskin ANOVA testi sonuglari

Varyans Kaynagi Kareler Serbestli!( Kareler F 0
Toplami Derecesi Ortalamasi

Gruplar arasi 0,86 2 0,43

Grup igi 69,56 146 0,47 0,90 0,40

Toplam 70,42 148

Tablo 11’ de yapay zeka okuryazarlik olcegi verilerinden elde edilen analiz sonuglarina
gore farkl liselerden mezun olan 6gretmen adaylarinin puanlari arasinda istatistiksel olarak
anlamli bir farkhlik olmadigi goriilmektedir (F(2,146) =0,90; p=0,40>0,05). Ayrica hesaplanan eta
kare degeri (n?=,01), lise turi degiskeninin yapay zeka okuryazarligi izerinde diisiik diizeyde bir
etkiye sahip oldugunu goéstermektedir (Cohen, 1988).

4. Tartisma, Sonug ve Oneriler

Bu calismada kullanilan Olgekte yer alan maddeler genel olarak yetiskin bireylerin yapay
zekd okuryazarlik diizeylerini degerlendirmektedir. Olcegin daha 6nce egitimde farkl
disiplinlerde kullanildigi gbéz 6niinde bulundurularak (Banaz & Demirel, 2024; Caz vd., 2024;
Cayak, 2024; Erdogdu & Cakir, 2024; Mart & Kaya, 2024; Xiao vd.,2024; Yasar & Karagucuk, 2024)
bu ¢alismada da fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlik dizeylerini
degerlendirmek amaciyla kullanilmis ve fen egitiminde yapay zeka okuryazarli§inin énemi
vurgulanmistir. Boylece fen egitimi alaninda yapay zeka okuryazarhgini ele alan arastirmalara
katki saglamasi hedeflenmistir.

Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarlk dizeylerinin farkindalk
faktorinde, akilli cihazlari ayirt edebilme ve bu alanda kullanilan teknolojik uygulamalari
taniyabilme noktasinda bilingli olduklari tespit edilmistir. Kullanim faktérinde, yeni bir yapay
zeka uygulamasini 6grenirken zorluk yasadiklari ancak 6grendikleri bir uygulamayi glinlik
yasamlarinda is verimliligini artirmak icin siklikla kullandiklari gorilmektedir. Degerlendirme
faktérinde, yapay zeka uygulamalari arasindan en uygun olani secebildikleri tespit edilmistir.
Etik faktoriinde ise, bu teknolojileri kullanirken etik kurallara 6nem gosterdikleri tespit edilmistir.
Elde edilen sonuclar, Banaz ve Demirel (2024)'in ve Cam ve arkadaslarinin (2021) 6gretmen
adaylarinin yapay zeka okuryazarligi farkindahk dizeylerini arastirdiklari ¢alismalarin
sonuglariyla ortismektedir. Buna karsin, Alkanaan (2022) hizmet Oncesi fen bilgisi
o0gretmenlerinin yapay zeka okuryazarlik dizeylerinin disik oldugunu ve bunun nedeninin
yapay zekaya yonelik motivasyon ve tutku eksikligi oldugunu belirtmektedir. Bununla birlikte, bu
calismada 6gretmen adaylarinin yeni bir yapay zekd uygulamasini 6grenirken zorlandiklar
belirlenmis, bu bulgu onlarin yapay zeka okuryazarhgini gelistirme siirecinde ek desteklere
gereksinim duyabileceklerini gostermektedir.
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Fen bilgisi 6gretmen adaylarinin cinsiyet degiskeni ile yapay zeka okuryazarliklari arasinda
anlamli bir farkhlik olmadigi gorilmektedir. Erkek 6gretmen adaylarinin ortalamalari kadin
O0gretmen adaylarinin ortalama cevaplarindan yiksek olsa da cinsiyet faktortnin etkili oldugunu
soyleyemeyiz. Elde edilen sonuglar Qadri (2014), Nja ve arkadaslari (2023), Uyar (2021) ve Banaz
ve Maden (2024)’ in buldugu sonuglar ile 6rtismektedir. Bu sonucun aksine Banaz ve Demirel
(2024), Cakir ve Oktay (2013) 6gretmen adaylarinin yapay zeka farkindalik dizeyinin kadinlar
lehine oldugunu, Alissa ve Hamadneh (2023) kadin 6gretmen adaylarinin yapay zeka
uygulamalarini daha ¢ok kullandiklarini tespit etmislerdir. Ote yandan Lin ve arkadaslari (2023)
ve Alshorman (2024) erkek 6gretmen adaylarinin yapay zeka uygulamalarini daha c¢ok
kullandiklari sonucuna varmislardir. Bu noktada kadinlarin artik bircok meslek grubunda yer
almasi ve teknoloji ile en az erkekler kadar vakit gecirmesi (Banaz & Demirel, 2024) 6te yandan
yapay zeka teknolojilerinin kullanimin yayginlasmasi ve bu teknolojilere olan erisimin artmasi
gibi nedenler cinsiyet faktorinin etkisini ortadan kaldirdigi séylenebilir.

Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarliklari sinif degiskenine gore farkhhk
godstermistir. Ogretmen adaylarinin ortalamalari incelendiginde birinci sinif 6grencilerinin yapay
zeka okuryazarhk olgek puanlari ikinci ve tglincl sinif 6gretmen adaylarindan daha yuksektir. Bu
sonug benzer sekilde Banaz ve Maden (2024)’Un buldugu sonuglarla ortlismektedir. Yani sinif
diizeyi degiskeni 6gretmen adaylarinin yapay zeka okuryazarliklarini etkileyen bir degiskendir.
Ote yandan Giiler (2019) bu sonucun aksine sinif diizeyinin yapay zeka okuryazarlig izerinde
farkhlik yaratan bir degisken olmadigi sonucuna varmistir. Yapay zeka okuryazarhgi sinif diizeyi
degiskeni, 6gretmen adaylarinin yapay zeka farkindaligi yaratacak herhangi ders almasi veya bu
uygulamalara maruz kalacagi herhangi bir 6gretim yontemiyle dersin islenmesi, egitim ortami ve
teknolojik donanima sahip olunmasi (6rnegin okulun iyi donanimli siniflarinin sinif diizeyine gére
dagihmi esit olmayabilir) gibi faktorlere bagli olarak degiskenlik gostermis olabilir.

Fen bilgisi 6gretmen adaylarinin yapay zeka okuryazarliklari ile mezun olunan lise tiiri
arasinda anlamli bir farkliik bulunamamistir. Ogretmen adaylarinin yapay zeka okuryazarlik
puan ortalamalari incelendiginde imam-hatip lisesi 6grencilerinin puan ortalamasi anadolu ve
fen lisesi 6grencilerinin puan ortalamasindan yuksektir. Ancak bu sonug beklenen sonugla uyum
gostermemektedir. Ornegin fen ve teknoloji liselerinde genellikle bilim ve teknoloji odakli
oldugundan buradan mezun olan 6grencilerin yapay zeka uygulamalarini kullanimina daha
yatkin olmasi beklenir. Mezun olunan lise tiirii ile yapay zeka okuryazarhg arasinda bir iligki
olabilir, ancak bu iliski tek bir faktore bagh degildir. Egitim mufredati, 6gretmenlerin uzmanligi,
Ogrencilerin ilgisi, teknolojik altyapi ve okulun sundugu kaynaklar gibi birgok etken bu iligkiyi
sekillendirir. Bu nedenle, lise tiirlinlin yapay zeka okuryazarligi tGzerindeki etkisini anlamak igin
daha kapsamli arastirmalar yapilmasi gerekebilir.

Sonug olarak, egitimde yapay zeka okuryazari bireyler olmak, hem bireylerin hem de
toplumun teknolojiye uyum saglamasi, etik ve sorumlu kullanimin tesvik edilmesi ve gelecekteki
kariyer firsatlarina hazirlanmasi agisindan kritiktir. Bu nedenle, yapay zeka okuryazarligini
artirmak, modern egitimin dnemli bir pargasi olmaldir.

Bu galismadan hareketle sonraki arastirmacilara oneriler:

Bu calismanin bulgulari belirli bir Universitede 6grenim goren fen bilgisi 6gretmen
adaylariyla sinirlidir. Bu nedenle, farkh Gniversitelerden daha genis 6rneklemlerle yapilacak
calismalarin genellenebilirligi artiracagi distnidlmektedir. Ayrica, yalnizca 6z bildirim esasina
dayali bir 6lcek kullaniimasi, katihmcilarin gercek performanslarini degil algilarini yansitmaktadir.
Gelecek arastirmalarda, performans temelli degerlendirmeler veya nitel veri toplama
yontemleriyle desteklenen karma desenlerin kullanilmasi 6nerilmektedir. Calismada sadece
cinsiyet, sinif dizeyi ve mezun olunan lise tirl degiskenleri incelenmistir; farkli bireysel ve
cevresel faktorlerin de dahil edilmesi, yapay zeka okuryazarhgini etkileyen etmenlerin daha
kapsamli degerlendirilmesine katki saglayabilir.
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Etik Komite Onayi: Bu arastirma icin inénii Universitesi Bilimsel Arastirma ve Yayin Etigi
Kurulu’ndan 06.09.2024/21 sayili karar ile etik izin alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Yazarlar; bu makalenin arastiriimasi, yazarligi ve/veya yayimlanmasi igin esit
diizeyde katki saglamislardir.

Cikar Catismasi: Bu makalenin arastirilmasi, yazarligi ve/veya yayimlanmasina iliskin herhangi
bir potansiyel ¢ikar catismasi s6z konusu degildir.

Finansal Destek: Bu makalenin arastiriimasi, yazarligi ve/veya yayimlanmasi i¢in herhangi bir
finansal destek alinmamustir.

Yapay Zeka Kullanimi Bildirimi: Bu makalenin arastiriimasi, yazarligi ve/veya yayimlanmasi icin
herhangi bir yapay zeka aracindan faydalanmamistir.
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artificial intelligence literacy levels of pre-service science
teachers did not show a significant difference.

e Inorder to improve the artificial intelligence literacy levels of
pre-service science teachers, course contents related to
artificial intelligence and its applications should be prepared,
or seminars should be organized.

Abstract
This study was conducted to determine the artificial intelligence literacy Article Type
levels of pre-service science teachers. In line with this purpose, it was Research Article

examined whether the artificial intelligence literacy levels of the pre-

service teachers differed according to the variables of gender, grade

level, and the type of high school they graduated from. The participant

group of the research consisted of 149 pre-service science teachers

studying in the 1st, 2nd, 3rd, and 4th grades at a state university during

the 2024-2025 academic year. In the study, in which the survey design

was preferred, the data were collected through the “Artificial

Intelligence Literacy Scale” via Google Forms. The obtained data were

analyzed using the SPSS 23 package program, and the analyses

revealed that the artificial intelligence literacy levels of pre-service

science teachers were at a high level. In addition, it was determined

that the literacy levels of the pre-service teachers did not differ

according to the gender factor, while the grade level created a

significant difference in terms of artificial intelligence literacy levels.

Based on the results, it was recommended to teacher training and

curriculum development experts that a course titled “Artificial Received
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curriculum of science teacher education programs.
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1. Introduction

Artificial intelligence can be defined as artificial systems developed using algorithms and
programming methods, aiming to imitate human abilities such as thinking, reasoning, analyzing,
and gaining experience (Celebi & inal, 2019). Having a multifaceted and dynamic structure,
artificial intelligence is penetrating more and more areas of daily life each day (Mukhamediev et
al., 2022). Artificial intelligence is used in many fields such as technology, finance, healthcare,
automotive, manufacturing, and education, and its impact is expanding steadily. This indicates
that even individuals who are not experts in artificial intelligence will have to interact with these
new technologies in daily life. Therefore, individuals’ competencies in the field of artificial
intelligence are becoming an important issue (Celebi et al., 2023).

Artificial intelligence is increasingly being adopted in the field of education and is gaining
popularity every day (Banaz & Demirel, 2024; Chen et al., 2020). As a technology with the
potential to reshape educational processes, artificial intelligence is creating a transformation in
many areas of education (Jaiswal & Arun, 2021). For example, in the field of education, it
transforms teaching and learning practices by offering opportunities such as personalized
learning, data-driven assessment, and automation of instructional processes (Gen¢ & Kocak,
2024; Korucu & Biger, 2022). Smart systems that can be adapted to student needs make learning
processes more efficient, while also supporting teachers in areas such as content development,
providing feedback, and monitoring students. In this respect, artificial intelligence stands out
not only as a technological innovation but also as a powerful tool with the potential to increase
equality of opportunity and effectiveness in education (Pedro et al., 2019).

While Karsenti (2019) draws attention to the important advantages of artificial
intelligence, such as personalized learning and automation, he emphasizes that the system is
not limited to technological tools alone and cannot be effective without teacher guidance and a
human-centered approach. This situation makes it necessary for teachers to adapt to the
changes brought about by this new technology in order to fully benefit from artificial intelligence
technologies. Teachers’ gaining awareness about artificial intelligence, improving their ability to
use artificial intelligence correctly and effectively, making qualified evaluations in this field, and
using different applications safely and effectively in line with ethical principles and values can
be achieved through artificial intelligence literacy (Dai, 2021). Artificial intelligence education
applied at different educational levels significantly affects teaching strategies; therefore,
teachers need to focus on artificial intelligence literacy to support the educational process
(Cayak, 2024).

Being an artificial intelligence literate individual in education is of great importance for
enabling individuals to use these technologies consciously, effectively, and ethically in a rapidly
digitalizing world where artificial intelligence technologies are increasingly integrated into
various fields (Cayak, 2024). Artificial intelligence literacy involves individuals understanding the
basic concepts, operating mechanisms, and potential impacts of artificial intelligence. This skill
set provides great advantages both in educational processes and in their future professional
lives. It is clear that teachers and pre-service teachers who possess this skill set will be able to
establish stronger communication and interaction with the children of the digital age (Long &
Magerko, 2020; Ng et al., 2022; Touretzky et al., 2019).

Artificial intelligence literacy is not limited to a basic level of understanding; rather, it
encompasses a multifaceted skill domain consisting of specific components that enable
individuals to interact effectively with artificial intelligence and to use it consciously (Ng et al.,
2022). These components range from understanding the fundamental concepts of artificial
intelligence to considering ethical and security principles. The elements that constitute artificial
intelligence literacy help individuals become not only consumers of technology but also
individuals who consciously evaluate and use it effectively. In this context, Wang and colleagues
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(2022) addressed artificial intelligence literacy within the framework of different components
and emphasized that these components shape individuals’ interaction with artificial intelligence.
These components are explained in Figure 1.

Figure 1.
Components of Artificial Intelligence Literacy (Wang et al., 2022)

Refers to the ability to recognize and understand artificial intelligence technology during the use of Al-
related applications.

|4I

Indicates the competence to apply and use artificial intelligence technology effectively in carrying out tasks.

|¢

The ability to analyze Al applications and their outcomes, make informed choices, and critically evaluate
them.

|¢

Refers to the ability to be aware of the responsibilities and risks associated with the use of artificial
intelligence technology.

Wang and colleagues (2022) present a comprehensive evaluation framework by
addressing artificial intelligence literacy in four fundamental dimensions: awareness,
application, evaluation, and ethics. This model offers a multifaceted approach that not only
requires individuals to know what artificial intelligence is but also aims for them to use this
technology effectively, safely, and ethically. The main reason for choosing this scale in the
present study is to be able to holistically evaluate pre-service teachers’ cognitive, practical, and
ethical competencies related to artificial intelligence. In addition, the scale developed by Wang
and colleagues allows for the measurement of not only the technical knowledge levels of pre-
service teachers but also their pedagogical awareness and ethical sensitivity. In this respect, it
demonstrates strong alignment with the aim and target group of the research.

Today, studies on the integration of artificial intelligence into science education are
increasing; research based on this technology is being conducted in many dimensions, such as
teaching, learning, assessment, and curriculum design (Akhmadieva et al., 2023; AlKanaan,
2022; Watters et al., 2021; Xu & Ouyang, 2022). Artificial intelligence stands out as a powerful
tool in science education, especially in the teaching of complex, abstract, and difficult-to-
observe concepts (Park et al., 2023). Abstract topics such as astronomy, genetics, atomic
structure, or energy transformations may create conceptual deficiencies in students’ mental
models. Al-supported simulations, augmented reality applications, and intelligent learning
systems enable these concepts to be visualized and concretized. Thus, students can gain a
deeper understanding of abstract scientific concepts in science.

Moreover, scientific process skills, which hold an important place in science teaching
(hypothesizing, observing, designing experiments, analyzing data, and making inferences), are
supported by Al tools, thereby increasing students’ participation in active and inquiry-based
learning processes. For example, Wang and colleagues (2023) emphasize that artificial
intelligence contributes to the generation of new hypotheses and the conduct of research in
fields such as particle physics, biology, and chemistry. Casalino and colleagues (2020) used
artificial intelligence in molecular dynamics simulations related to the SARS-CoV-2 virus,
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revealing new biological functions regarding the operation of spike proteins. In the field of
astronomy, Lemos and colleagues (2022) used artificial intelligence to rediscover Newton’s law
of gravitation based on the last 30 years of observation data of the Solar System and showed
that highly accurate predictions can be made regarding planetary movements. Such examples
demonstrate how skills such as constructing explanations, developing models, and generating
evidence-based arguments can be enhanced with the support of artificial intelligence in science
classes.

All these developments also bring ethical questions to the agenda (Erduran & Levrini,
2024). The role of artificial intelligence in scientific applications should be addressed in science
education, not only from an instructional perspective but also from epistemological and ethical
dimensions; students should be prepared for the rapidly changing scientific world (Erduran &
Levrini, 2024). In this context, determining the awareness levels of pre-service science teachers
regarding artificial intelligence literacy has become an important necessity in today’s digitalized
scientific and educational environment.

In this study, the artificial intelligence literacy levels of pre-service science teachers are
examined in terms of different variables. The reasons for selecting these variables can be
summarized as follows: Gender emerges as a variable that has been shown in previous research
to differ in terms of individuals’ attitudes toward technology, frequency of use, digital
confidence, and cognitive orientations (Dringd-Horvath et al., 2025; Kuru, 2022; Sahin, 2021).
Therefore, it is important to reveal whether there are significant gender-based differences in a
technological field such as artificial intelligence. Grade level is a variable in which pre-service
teachers may show development in knowledge and awareness due to the professional and
technology-related courses they take during their university education. In this context, grade
level makes it possible to analyze whether individuals follow a developmental trajectory in
artificial intelligence literacy. Previous studies have revealed that grade level is a variable that
affects artificial intelligence literacy levels (Ozden et al., 2025). The type of high school graduated
from is a factor that may affect individuals’ frequency of exposure to technology at the
secondary education level, their cognitive background, and their academic orientation. For
example, different types of schools, such as science high schools, vocational high schools, or
religious vocational high schools, may shape students’ practices of using technological tools and
their scientific thinking skills.

Considering the studies on artificial intelligence in science education (Akhmadieva et al.,
2023; AlKanaan, 2022; Antonenko & Abramowitz, 2022; Cooper, 2023; Cam et al.,, 2021;
Ustiindag et al., 2017; Watters et al., 2021), it is observed that there is a need for more research
on the literacy levels of science teachers that include recognizing, using, and being aware of
artificial intelligence. In particular, the study of Antonenko and Abramowitz (2022) shows that
conceptual deficiencies regarding artificial intelligence literacy in science education may be
widespread among teachers. This situation reveals that artificial intelligence literacy skills need
to be developed so that teachers and pre-service teachers can use artificial intelligence
technologies consciously and pedagogically effectively. In this respect, this study aims to
contribute to the literature by conducting a multidimensional relationship analysis of pre-service
science teachers’ artificial intelligence literacy levels in terms of different variables (gender,
grade level, and type of high school they graduated from).

The main purpose of this research is to examine the artificial intelligence literacy levels of
pre-service science teachers and their artificial intelligence literacy in terms of different
variables. Based on this main purpose, answers were sought to the following sub-problems:

1. What are the artificial intelligence literacy levels of pre-service science teachers?
2. Do the artificial intelligence literacy levels of pre-service science teachers show a
significant difference according to their gender?
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3. Do the artificial intelligence literacy levels of pre-service science teachers show a
significant difference according to their grade level?

4. Do the artificial intelligence literacy levels of pre-service science teachers show a
significant difference according to the type of high school they graduated from?

2. Method

In this section, information is provided about the research model, study group, data
collection tool, data collection process, and how the obtained data were analyzed.

2.1. Research Design

In this research, which aimed to examine the artificial intelligence literacy levels of pre-
service science teachers in terms of different variables, the survey design, one of the
guantitative research methods, was used. Survey research consists of studies that include the
process of collecting data to determine certain characteristics of a group. The survey design aims
to describe a situation that existed in the past or still exists as it is (Karasar, 2012). The survey
design aims to numerically identify general trends, attitudes, or opinions in the population
through studies conducted on a sample selected from the population (Creswell, 2016). In this
study, the artificial intelligence literacy levels of pre-service science teachers were examined in
terms of different variables, and it was investigated whether these variables caused a significant
difference in literacy levels. In addition, the relationship between the type of high school
graduated from and the level of artificial intelligence literacy was examined with a causal-
comparative survey.

2.2. Population and Sample

The population of this research consists of all pre-service science teachers studying in
education faculties in Tlrkiye. However, due to limitations of time, resources, and accessibility,
the study does not aim to reach the entire population. Therefore, the accessible population
(sample) of the research consists of 149 pre-service science teachers studying at the 1st, 2nd,
3rd, and 4th grade levels in the faculty of education of a state university during the spring
semester of the 2024-2025 academic year. The convenience sampling method was preferred in
determining the study group. Convenience sampling enables the researcher to determine the
elements that will constitute the sample by evaluating the elements, objects, and stakeholders
within the population in terms of convenience (Oral & Coban, 2022). The demographic
information of the pre-service teachers included in the study is given in Table 1.

Table 1.
Socio-demographic characteristics of pre-service science teachers
Variable Characteristic n %
Female 113 75.8
Gender Male 36 24.2
TOTAL 149 100
1st grade 47 31.5
2nd grade 38 25.5
Grade level 3rd grade 42 28.2
4th grade 22 14.8
TOTAL 149 100
Anatolian High School 124 83.2
Type of high school Science High School 11 7.4
graduated Imam Hatip High School 14 9.4

TOTAL 149 100




2233

Among the pre-service science teachers in the study, 113 were female (75.8%) and 36
were male (24.2%). Regarding grade level, it is seen that 47 (31.5%) of the pre-service teachers
were in the 1st grade, 38 (25.5%) in the 2nd grade, 42 (28.2%) in the 3rd grade, and 22 (14.8%)
in the 4th grade. In terms of the type of high school they graduated from, it was found that 124
(83.2%) of the pre-service teachers graduated from Anatolian High Schools, 11 (7.4%) from
Science High Schools, and finally, 14 (9.4%) from Imam Hatip High Schools.

2.3. Data Collection Tools

Within the scope of the research, two different tools were used to collect the data. The
first is the information form prepared to determine the demographic information of the
participants, such as gender, grade level, and the type of high school they graduated from. The
second is the Artificial Intelligence Literacy Scale, which was used to measure the artificial
intelligence literacy levels of the pre-service teachers.

2.3.1. Information Form Prepared by the Researchers:

The information form included some questions to determine the gender, grade levels,
and types of high schools from which the pre-service teachers came.

2.3.2. Artificial Intelligence Literacy Scale:

The “Artificial Intelligence Literacy Scale” used in the research is the Turkish-adapted
version of the scale developed by Wang and colleagues in 2022, adapted by Celebi and
colleagues (2023). The scale was prepared in the form of a 7-point Likert scale ranging from the
most negative to the most positive (1: Strongly disagree, 7: Strongly agree) and consists of 12
items. The Cronbach’s alpha reliability coefficient of the developed scale was reported as 0.85.

Cronbach’s alpha value was used to examine the reliability level related to the internal
consistency of the “Artificial Intelligence Literacy Scale.” The Cronbach’s alpha value ranges
between “0” and “1.” When the alpha value is between 0.60 and 0.80, it indicates good
reliability; when it is between 0.80 and 1.00, it indicates high reliability (Kozak, 2015). The
reliability coefficients of the scale used in collecting the research data are presented in Table 2.

Table 2.
Reliability coefficient of the artificial intelligence literacy scale

Cronbach’s Alpha Based on
Cronbach Alfa . N
Standardized Items

0,70 0,76 12

When Table 2 is examined, it is seen that the Cronbach’s alpha coefficient of the Artificial
Intelligence Literacy Scale is 0,76. This value indicates that the reliability of the scale based on
internal consistency is at a quite good level.

2.4. Data Collection Process

In this study, which aimed to examine the artificial intelligence literacy levels of pre-
service science teachers in terms of different variables, the data were collected through Google
Forms. From the determination of the participants to the implementation stage, all ethical
principles were observed, and it was requested that they voluntarily participate in the research.

2.5. Data Analysis

The data obtained from the Artificial Intelligence Literacy Scale used in the study were
analyzed through the SPSS 23 program. The obtained data were subjected to normality tests by
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considering the variables of gender, type of high school graduated from, and grade level. In order
to determine whether the data were normally distributed in the research, skewness and kurtosis
values were examined. The data showed normal distribution (these values are presented in the
findings section). Since parametric tests provide much stronger evidence than non-parametric
tests in statistical analyses of research, giving priority to parametric tests whenever conditions
allow is a desirable situation in terms of the reliability and generalizability of the data (Can,
2013). Therefore, the difference in artificial intelligence literacy of pre-service science teachers
according to the gender variable was analyzed with the independent samples t-test. In addition,
the differences among the variables according to the grade level factor and the type of high
school graduated from were analyzed separately using one-way analysis of variance (ANOVA)
for independent samples.

Findings

In this section, the findings obtained from the research data are presented in tables.

3.1. Findings Regarding the Artificial Intelligence Literacy Levels of Pre-service Science
Teachers

Table 3.
Artificial intelligence literacy levels of pre-service science teachers
Mean
It SD
ems (Range 1-7)
1. | can distinguish between smart devices and non-smart devices 6,15 1,01
[%]
§ 2. 1 do not know how artificial intelligence technology can help me. 3,74 1,74
()
g 3.1 can identify the artificial intelligence technology used in the 4,85 1,37
< applications and products | use.
4. | can skillfully use Al applications and/or products to help me in my 4,71 1,43
g daily work.
'g 5. Itis generally difficult for me to learn how to use a new Al application 4,17 1,62
5 orproduct.
2' 6. | can use Al applications and/or products to increase my work 5,31 1,28
efficiency.
7. | can evaluate the capacity and limitations of an Al application or 5,23 1,27
= product after using it once.
o
# 8.l can select the most appropriate one among various Al applications 5,25 1,21
% or products for a specific task.
i 9. | can choose the most suitable one among various solutions offered 5,38 1,15
by artificial intelligence.
10. | always follow ethical principles when using Al applications or 5,43 1,17
products
8 11.1do not pay attention to privacy and security issues when using Al 4,99 1,95
é applications or products.
12. | am always careful to prevent the misuse of artificial intelligence 5,32 1,55

technology for malicious purposes
TOTAL 4,92 1,53
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When Table 3 is examined, it was determined that the average artificial intelligence
literacy level of pre-service science teachers was 4,92, which is at a high level. This evaluation is
based on the relevant literature, in which the averages between 4,00-5,49 on seven-point
Likert-type scales are classified as “high level” (Field, 2024). The items with the highest averages
are as follows: “I can distinguish between smart devices and non-smart devices” (Item 1), “l can
choose the most suitable one among various solutions offered by artificial intelligence” (ltem 9),
and “l always follow ethical principles when using Al applications or products” (Item 10). These
findings indicate that pre-service teachers have particularly high awareness regarding
recognizing artificial intelligence, evaluating solution options, and ethical use.

3.2. Findings Regarding Artificial Intelligence Literacy in Relation to the Gender Factor

In order to observe the effect of gender on artificial intelligence literacy, before the
analysis, the conformity of the data to normal distribution was determined using skewness,
kurtosis, and standard error values, and the results are presented in Table 4.

Table 4.
Skewness and kurtosis of the Al literacy scale by gender
Skewness Kurtosis
Sub-dimensions N Value Standard Value Standard
Error Error
Female 113 0,15 0,22 0,21 0,45
Male 36 0,02 0,39 0,03 0,76

When Table 4 is examined, it is seen that the skewness and kurtosis values of the scores
obtained from the artificial intelligence literacy scale according to the gender variable are within
the range of +1, indicating that the distribution is normal (George, 2011). In addition, since the
sample sizes of the gender groups were above 30 for both groups, female (n = 113) and male (n
= 36), the sample size was considered sufficient (Field, 2024). The assumption of homogeneity
of variances was checked with the Levene test, and the test result was not statistically significant
(F=0,11, p =,73). This finding shows that the variances between groups are homogeneous.
Accordingly, it was determined that the assumptions required for the t-test were met, and
comparisons by gender were conducted using an independent samples t-test, the results of
which are presented in Table 5.

Table 5.
Independent samples t-test results of the artificial intelligence literacy scale by gender

— Standard

Gender N X Deviation t P
Female 113 5,00 0,67 -1,36 0,17
Male 36 5,18 0,73

When Table 5 is examined, it was observed that the mean score given by female pre-
service teachers to the artificial intelligence literacy scale (5,00) was lower than the mean score
given by male pre-service teachers (5,18). It was concluded that there was no significant
difference in the mean scores given to the artificial intelligence literacy scale according to the
gender variable (p> 0,05). In this case, it can be stated that gender does not have a significant
effect on artificial intelligence literacy.
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3.3. Findings Regarding Artificial Intelligence Literacy in Relation to Grade Levels

In order to observe the effect of grade levels on artificial intelligence literacy of pre-
service teachers, before the analysis, the conformity of the data to normal distribution was
determined using skewness, kurtosis, and standard error values, and the results are presented
in Table 6.

Table 6.
Skewness and Kurtosis of the Al Literacy Scale by Grade

Skewness Kurtosis
Subfactor N Value Standard Value Standard
Error Error
1st grade 47 0,42 0,34 0,30 0,68
2nd grade 38 -0,05 0,38 0,21 0,75
3rd grade 42 -0,01 0,36 0,22 0,71
4th grade 22 -0,19 0,49 0,71 0,95

According to Table 6, the skewness and kurtosis values of the artificial intelligence
literacy scale scores of pre-service teachers by grade levels are within the range of £1, indicating
that the distribution is normal (George, 2011). In addition, before the analysis, the basic
assumptions of ANOVA were evaluated. First, it was accepted that the sample sizes of the groups
were sufficient, since each group had a participant number close to at least 30, ensuring sample
adequacy (Field, 2024). The assumption of homogeneity of variances was checked with the
Levene test, and the test result was not found to be statistically significant (F = 0,20, p =,89).
This finding indicates that the variances between groups are homogeneous and that ANOVA
analysis is applicable. The findings related to the ANOVA test are presented in Table 7.

Table 7.
Descriptive Statistics of the ANOVA Test Results of the Artificial Intelligence Literacy Scale by
Grade Level

Grade Level N X Standard Deviation F p
1st grade 47 5,30 0,69
2nd grade 38 4,83 0,63 476 0.00
3rd grade 42 4,87 0,66 ! !
4th grade 22 5,15 0,65

When Table 7 is examined, a one-way ANOVA for independent samples was used to test
the differences in artificial intelligence literacy levels among 149 pre-service teachers in 4
different grade levels. As a result of the ANOVA analysis, the mean score of the pre-service
teachers in the first grade (i = 5,30), the mean score of the pre-service teachers in the second
grade (i = 4,83), the mean score of the pre-service teachers in the third grade (i = 4,87), and
the mean score of the pre-service teachers in the fourth grade (X = 5,15) were calculated. The
mean scores of the literacy scale of the pre-service teachers in the first and fourth grades were
found to be higher than the mean scores of the pre-service teachers in the second and third
grades. Statistically, it was also observed that there was a significant difference between at least
two of the mean scores (F = 4,76, p <0,05). The relevant findings are presented in Table 8.
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Table 8.
ANOVA Test Results of the Artificial Intelligence Literacy Scale by Grade Level
Source of Sum of Mean Partial Eta  Significant
Variance Squares Square P Squared Difference
Between Groups 6,31 3 2,10 1-2
Within Groups 64,10 145 0,44 4,76 0,00 0,08 13
Total 70,42 148

According to the results of the analysis obtained from the artificial intelligence literacy
scale in Table 8, there is a statistically significant difference between the scores of pre-service
teachers studying in different grade levels (F (3,145) = 4,76; p = ,00 <,05). The eta squared value
(n?=0,08) calculated as a result of the ANOVA corresponds to a medium effect size according to
Cohen’s (1988) classification. This finding indicates that grade level has a significant and
considerable effect on artificial intelligence literacy. According to the results of the Tukey HSD
multiple comparison test, a significant difference was found between the first-grade students
and the second- and third-grade students; however, no significant difference was found
between the fourth-grade students and the other grade levels. These results reveal that the
artificial intelligence literacy levels of first-grade pre-service teachers are higher compared to
those of students in upper grades.

3.4. Findings Regarding Artificial Intelligence Literacy in Relation to the Type of High School
Graduated

In order to observe the effect of the type of high school graduates on the artificial
intelligence literacy of pre-service teachers, before the analysis, the conformity of the data to
normal distribution was determined using skewness, kurtosis, and standard error values, and
the results are presented in Table 9.

Table 9.
Skewness and kurtosis values of the artificial intelligence literacy scale in relation to the high
school factor

Skewness Kurtosis
Subfactors N Value Standard Value Standard
Error Error
Anatolian High School 124 0,17 0,21 0,14 0,43
Science High School 11 0,49 0,66 -1,36 1,27
Imam Hatip High School 14 -0,62 0,59 -0,63 1,15

According to Table 9, the skewness and kurtosis values of the artificial intelligence
literacy scores of pre-service teachers by the type of high school they graduated from are within
the range of +1, indicating that the distribution is normal (George, 2011). Before the comparison
of artificial intelligence literacy scores according to the type of high school graduated, one of the
assumptions of the ANOVA test, the homogeneity of variances, was evaluated with the Levene
test. As a result of the Levene test, it was determined that the variances between groups were
homogeneous (F (2,146) = 0.65; p =,52>,05), which shows that the variances are comparable. In
addition, the total sample size is considered sufficient for statistical analyses (Tabachnick &
Fidell, 2013). In this context, the differences in pre-service teachers’ artificial intelligence literacy
scores across high school types were examined using a parametric method, one-way analysis of
variance (ANOVA). The descriptive statistics pertaining to the ANOVA test are provided in Table
10.
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Table 10.
Descriptive Statistics of the ANOVA Test Results of the Artificial Intelligence Literacy Scale by
High School Type

. — Standard
High School Type N X Deviation F P
Anatolian High School 124 5,04 0,71
Science High School 11 4,84 0,54 0,90 0,40
Imam Hatip High School 14 5,21 0,54

When Table 10 is examined, a one-way ANOVA for independent samples was used to
test the differences in artificial intelligence literacy levels among 149 pre-service teachers from
three different types of high schools. The mean score of pre-service teachers who graduated
from Anatolian High Schools was calculated as (X=5.04), the mean score of those who graduated
from Science High Schools as (§=4.84), and the mean score of those who graduated from Imam
Hatip High Schools as (§=5.21). The literacy score averages of the pre-service teachers who
graduated from Imam Hatip High Schools were found to be higher than those of the pre-service
teachers who graduated from other high schools. However, it was observed that there was no
statistically significant difference between at least two of the groups (F=0,90, p>0,05). The
relevant findings are presented in Table 11.

Table 11.
ANOVA Results of the Al Literacy Scale by High School Type

Source of Sum of

Variance Squares df Mean Square F P
Between Groups 0,86 2 0,43
Within Groups 69,56 146 0,47 0,90 0,40
Total 70,42 148

According to the results of the analysis obtained from the artificial intelligence literacy
scale data in Table 11, it is seen that there is no statistically significant difference between the
scores of pre-service teachers who graduated from different types of high schools (F(2,146) = 0,90;
p=0,40>0,05). In addition, the calculated eta squared value (n? = ,01) indicates that the high
school type variable has a low-level effect on artificial intelligence literacy (Cohen, 1988).

4. Discussion, Conclusion, and Recommendations

The items included in the scale used in this study generally assess the artificial intelligence
literacy levels of adult individuals. Considering that the scale has previously been used in
different disciplines in education (Banaz & Demirel, 2024; Caz et al., 2024; Cayak, 2024; Erdogdu
& Cakir, 2024; Mart & Kaya, 2024; Xiao et al., 2024; Yasar & Karagucuk, 2024), in this study, it
was also used to evaluate the artificial intelligence literacy levels of pre-service science teachers,
and the importance of artificial intelligence literacy in science education was emphasized. Thus,
it was aimed to contribute to the research that addresses artificial intelligence literacy in the
field of science education.

It was determined that pre-service science teachers were conscious of the awareness
factor, in terms of being able to distinguish smart devices and recognize the technological
applications used in this field. In the usage factor, it was observed that they had difficulties while
learning a new artificial intelligence application, but once they learned it, they frequently used
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it in their daily lives to increase work efficiency. In the evaluation factor, it was determined that
they could choose the most appropriate one among artificial intelligence applications. In the
ethics factor, it was found that they paid attention to ethical rules while using these
technologies. The results obtained overlap with the findings of the studies conducted by Banaz
and Demirel (2024) and Cam et al. (2021), which investigated the awareness levels of pre-service
teachers regarding artificial intelligence literacy. On the other hand, Alkanaan (2022) stated that
the artificial intelligence literacy levels of pre-service science teachers were low and attributed
this to the lack of motivation and passion for artificial intelligence. In this study, it was also found
that pre-service teachers had difficulties while learning a new artificial intelligence application,
and this finding indicates that they may need additional support in the process of developing
their artificial intelligence literacy.

It was found that there was no significant difference between the artificial intelligence
literacy levels of pre-service science teachers and the gender variable. Although the averages of
male pre-service teachers were higher than the average responses of female pre-service
teachers, it cannot be said that the gender factor is influential. The results obtained are
consistent with the findings of Qadri (2014), Nja et al. (2023), Uyar (2021), and Banaz and Maden
(2024). Contrary to this result, Banaz and Demirel (2024) and Cakir and Oktay (2013) found that
the artificial intelligence awareness level of pre-service teachers was in favor of women, and
Alissa and Hamadneh (2023) determined that female pre-service teachers used artificial
intelligence applications more. On the other hand, Lin et al. (2023) and Alshorman (2024)
concluded that male pre-service teachers used artificial intelligence applications more. At this
point, it can be said that factors such as women’s increasing participation in many professional
groups, spending as much time with technology as men (Banaz & Demirel, 2024), as well as the
widespread use of artificial intelligence technologies and increased access to these technologies,
have eliminated the effect of the gender factor.

The artificial intelligence literacy levels of pre-service science teachers differed according
to the grade variable. When the averages of the pre-service teachers were examined, it was seen
that the artificial intelligence literacy scale scores of the first-grade students were higher than
those of the second- and third-grade students. This result is consistent with the findings of Banaz
and Maden (2024). In other words, the grade level variable is a factor that affects the artificial
intelligence literacy of pre-service teachers. On the other hand, Giler (2019) concluded,
contrary to this result, that the grade level was not a variable that created a difference in artificial
intelligence literacy. The artificial intelligence literacy grade-level variable may have varied
depending on factors such as whether the pre-service teachers took any courses that would
create awareness of artificial intelligence, whether the lessons were conducted with any
instructional method that would expose them to these applications, the learning environment,
and the availability of technological equipment (for example, the distribution of well-equipped
classrooms in schools may not be equal according to grade level).

No significant difference was found between the artificial intelligence literacy of pre-
service science teachers and the type of high school they graduated from. When the average
artificial intelligence literacy scores of the pre-service teachers were examined, it was seen that
the average score of Imam Hatip High School students was higher than the average scores of
Anatolian and Science High School students. However, this result does not match the expected
outcome. For example, since science and technology high schools are generally science and
technology-oriented, it would be expected that students graduating from these schools would
be more inclined to use artificial intelligence applications. There may be a relationship between
the type of high school one graduated from and artificial intelligence literacy; however, this
relationship is not dependent on a single factor. Many factors, such as the curriculum, teachers’
expertise, students’ interest, technological infrastructure, and the resources provided by the
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school, shape this relationship. Therefore, more comprehensive research is needed to
understand the effect of high school type on artificial intelligence literacy.

In conclusion, being individuals who are literate in artificial intelligence in education is
critical for both individuals and society in terms of adapting to technology, promoting ethical
and responsible use, and preparing for future career opportunities. Therefore, increasing
artificial intelligence literacy should be an important part of modern education.

Based on this study, the following recommendations are made for future researchers:

The findings of this study are limited to pre-service science teachers studying at a specific
university. Therefore, studies to be conducted with larger samples from different universities
are expected to increase generalizability. In addition, the use of only a self-report-based scale
reflects participants’ perceptions rather than their actual performance. In future research, it is
recommended to use mixed designs supported by performance-based assessments or
qualitative data collection methods. In this study, only gender, grade level, and type of high
school graduated were examined; including different individual and environmental factors may
contribute to a more comprehensive evaluation of the factors affecting artificial intelligence
literacy.
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