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Bu c¢alismanin amaci, dgretmenlerin yapay zekd teknolojisine ydnelik

tutumlarini belirlemede kullanilabilecek gecerligi ve gtivenilirligi saglanmis Gonderim Tarihi
bir élgme araci gelistirmektir. Kapsam gecerliliginin belirlenmesi amaciyla 12/01/2024
Olcek maddeleri alan uzmanlart tarafindan incelenmistir. Ayrica 20 Kabul Tarihi
égretmenle 6n uygulama yapilmistir. On uygulamada gerekli degisiklikler 05/11/2024
yapildiktan sonra dlgek, yapi gecerliligi ve giivenirlik ¢alismasi icin toplam Yayin Tarihi
576 égretmene uygulanmistir. Olcegin  KMO degderi .947 olarak xx/xx/2025
hesaplanmigtir. Barlett kiiresellik sonuclarina gére ki-kare degeri anlamh

bulunmustur (X?(630) =9112,901; p<.001). Acimlayici faktor analizi (AFA) Anahtar
sonucunda 36 maddenin 4 alt boyutta toplandigi sonucuna varilmistir. Kelimeler
Bilesenlerin varyansa toplam katkist %63,922 bulunmustur. Dogrulayici Yapay zek3,
faktér analizi (DFA) sonucunda ortaya c¢ikan modelin uyum indeksleri Yapay zekaya
incelendiginde (X?/sd =2,48; RMSEA=0,072; IFI=0,97; NNFI=0,97; CFI=0.97; yonelik tutum,
NFI=0,96 ve RFI=0,95) AFA’daki yapinin dogrulandigi sonucuna ulasilmigtir. Olcek gelistirme,
Olcegin geneline iliskin Cronbach Alpha giivenirlik katsayisi .962 olarak Ogretmenler

bulunmustur. Olcegin alt boyutlary;, yapay zekdmin giinliik hayatta
kullanilmasi (16 madde), yapay zekdnin egitimde kullanilmasi (7 madde),
yapay zekdyr benimsememe (7 madde) ve yapay zekdya yénelik farkindalik
(6) seklindedir. Gegerlik ve giivenirlik ¢alismalarinin ardindan 27'si olumlu,
9'u olumsuz olmak iizere toplam 36 madde elde edilmistir. Yapilan
istatistiksel analizler sonucunda bu ¢alisma kapsaminda gelistirilen dlgegin,
6gretmenlerin yapay zekd teknolojisine karsit tutumlarini belirlemede
kullanilabilecek gecerli ve giivenilir bir arag oldugu séylenebilir.

* “Calisma, 14. Ulusal Fen Bilimleri ve Matematik Egitimi Kongre’sinde sézlii bildiri olarak sunulmugstur.”
1 Firat Universitesi, 0000-0003-3429-0942, burcualan @outlook.com
2 Firat Universitesi, 0000-0002-2582-3850, gkececi@firat.edu.tr
3 Firat Universitesi, 0000-0002-0547-8746, fzengin @firat.edu.tr
106

Auf:

Alan, B, Kececi, G. ve Kirbag-Zengin, F. (2025). Ogretmenler icin yapay zekd tutum o&lcegi: Gegerlik ve
giivenirlik calismasi. Pamukkale Universitesi Egitim Fakiiltesi Dergisi [PAUEFD], 63, 106-131.
https://doi.org/10.9779 /pauefd.1418456


mailto:burcualan@outlook.com
mailto:gkececi@firat.edu.tr
mailto:fzengin@firat.edu.tr

PAUEFD, 63, 106-131 [2025] https://doi.org/10.9779/pauefd.1418456
Giris

Yapay zeka kavram olarak Dortmund Konferansi’'nda McCarthy, Marvin L.Minsky,
Nathaniel Rochester ve Claude E. Shannon tarafindan ilk kez bir 6neri mektubunda
belirtilmistir. Ancak yapay zeka kavraminin yaraticisi olarak John McCarthy kabul
edilmektedir. Yapay zeka uygulama alanlar1 farkli ve oldukg¢a genis bir alan
olmasinin yaninda, herkesin tizerinde hemfikir oldugu bir tanimi olmayan, her
tanimin kendi icinde dogru oldugu ancak farkhliklar icerdigi ¢ogu uzman
tarafindan farkl tanimlarla izah edilen bir bilim dalidir (Nabiyev, 2003). Nillson
(2010)'a gore yapay zeka, makinelere zeka kazandirmaya yogunlasmis
etkinliklerdir. Ma vd. (2014)’e gore yapay zeka, insan zekasi ile iliskili olan
ogrenme, problem ¢6zme ve Orinti tanima gibi bilissel sorunlar1 ¢6zime
ulastirmaya odaklanmis bilgisayar bilimidir. Domingos (2017), insanlarin yaptigi
seyleri bilgisayarlara daha iyi yapmay1 68retmenin yapay zekanin amaci oldugunu,
ancak ogrenmenin bunlarin en 6nemlisi oldugunu belirtmistir. Ciinkii 6grenme
olmadan hig¢bir bilgisayarin insanlara uzun vadede ayak uyduramayacagini
diistinmektedir.

17. ylizyilin ortasindan giinimiuze kadar yapay zekanin gecirmis oldugu evrim ve
bu zaman dilimleri arasinda yasanan onemli gelismeler ii¢ donem olarak ele
alinabilir (Coppin, 2004; Heuser, 2019; Jin ve digerleri, 2018; Kayabas, 2011;
Sagiroglu ve digerleri, 2003). 1642-1970 yillar arasindaki dilim birinci dénemi
kapsamaktadir. Bu dénem yapay zekanin gelisim ve veri evresidir. Ilk nesil zeki
makine, robot ve yazilimlar bu doénemde gelistirilmistir. 1972-2000 yillan
arasindaki dilim ikinci donemi kapsamaktadir. Bu ddnem yapay zekanin
uzmanlasma ve mantik evresidir. Uzman sistemler, yapay sinir aglari ve modeller
ile calisan uygulamalar bu donemde gelistirilmistir. 2001-2019 yillan arasindaki
dilim Uglnci donemi kapsamaktadir. Bu donem bilgiyi 6grenme ve bilgiyi
anlamlandirma evresidir. Derin 6grenme ve biiyiik veri isleme yontemleri bu
donemde gelistirilmistir. Uciincii dénemde yapay zeka teknolojisi uygulamalar:
ginliik hayatimiza entegre edilmis durumdadir. Son yillarda yasanan ti¢ 6nemli
gelisme ile birlikte (daha hizl bilgisayar islemcilerinin ortaya ¢ikmasi, hesaplama
yaklasimlarindaki ilerlemeler ve buyiik miktarda biiyiik verilerin olmasi) yapay
zekd bir canlanma doénemine girmistir. Yapay zeka artik giinlilk hayatimizin
ayrilmaz, kaginilmaz ve yaygin bir parcasi haline gelmis durumdadir. Bunun yani
sira ¢ogu zaman hayatimizin gizli bir parcasi konumundadir. Giinliik hayatimizda
yapay zeka, genellikle gelismis bir bilgisayar programi, bir akilli 6neri sistemi
(Netflix'teki gibi), kisisel asistan (Siri, Cortana, Google Asistan, Alexa gibi) ya da bir
dil 6grenme uygulamasi (Duolingo gibi) olarak bilinmektedir. Bunlara ek olarak
son zamanlarda sesle etkinlestirilen akilli hoparlérler de (Amazon Echo, Google
Home, Sonos One, Apple HomePod) yapay zekayir daha gorlniir hale getirmistir.
Bakildiginda yapay zeka alaninda yasanan gelismeler hem ¢i8ir agict hem de bir¢ok
acidan dontstiiriicii niteliktedir (Holmes ve digerleri, 2019).
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Ginimizin en popiller teknolojilerden biri olay yapay zekadan enerji, saglik,
endiistri, iletisim, sosyal medya, eglence, finans, bankacilik gibi bir¢ok farkli alanda
yararlanilmaktadir. Bir¢ok sektorii etkisi altina alan bu teknolojinin egitim
alaninda da kullaniliyor olmasi sasirtici bir durum degildir. Ancak diger sektorlerle
kiyaslandiginda etkisi simirli kalmis olsa da 6zellikle son yillarda egitim alaninda
yapay zeka kullanimi artan bir ivme yakalamis ve 6nemli basarilara imza atmistir
(Murphy, 2019). Her gecen giin egitimde kullanim alani artmakta ve farkli bir¢cok
uygulama gelistirilmektedir. Cogu Kkisi yapay zekanin egitim alanindaki
entegrasyonunun farkinda olmasa da bu teknoloji sinif ortamlarina girmis ve
“akilly, kisisellestirilmis ya da uyarlanabilir 6grenme sistemleri” gibi kavramlar ile
egitimi farkll boyutlara getirmeyi basarmistir. Egitimde yapay zekanin uygulama
alanlar1 genel olarak uzman sistemler, diyalog tabanli sistemler ve akilli 6gretici
sistemler olmak tizere ili¢ baslik altinda incelenebilir (Arslan, 2020). Uzman
sistemler, bir alanda tecriibe kazanmis kisi ya da kisilerin yapabilecegi diizeydeki
gorevleri ¢ok sayida yapay zekad algoritmalari vasitasiyla yapabilen bilgisayar
programlaridir. Diyalog tabanli sistemler ise 6grencilerin beklenti ve kavram
yanilgilarina gore 6grencilere doniit verir. Bunun icin 6ncelikle 6grencilerin vermis
olduklar1 dogru cevaplari, beklentileri ve siklikla ifade etmis olduklar1 kavram
yanilgilarini kaydeder. Daha sonra ise 6grenci beklenti ve kavram yanilgilarini
tespit ederek 6grenciye doniit verir. Akilli 6gretici sistemler bilgisayar destekli
Ogretimde yasanan bazi sinirlilik durumlarinin giderilmesi i¢in yapilan ¢alismalar
sonucu ortaya ¢ikmistir. Yani bilgisayar destekli 6gretim sistemlerinin gelistirilmis
modelidir. Holmes vd. (2019) akilli 6gretici sistemlerin egitimde yapay zeka
alaninda en sik kullanilan sistem oldugunu belirtmistir. Bu sistem, 6grencilerin
seviyelerine uygun ve adim adim ilerlemelerine firsat taniyacak kisisellestirilmis
o0grenme ortamlar1 saglamaktadir (Alkhatlan ve Kalita, 2018). Genel olarak
egitimde yapay zeka; Kkisilere bireysellestirilmis ve uyarlanabilir 6g8renme
ortamlar1 sunarak, her zaman ve her yerde makine destekli sorgulama yaparak
aninda doniitler vermektedir (Chiu ve digerleri, 2022). Egitimde yapay zekanin
uygulama alanlar1 her ne kadar bu ti¢ baslik altinda verilse de egitimde yapay zeka
uygulamalar1 siirekli gelismekte ve derinlesmektedir. Bununla birlikte yeni
kavramlar, yeni fikirler, yeni yontemler ortaya ¢ikmaktadir. Dolayisiyla egitim
alaninda yapay zekd teknolojisinin muazzam bir potansiyel icerdigi
diistiniilmektedir. Yapay zekanin bu potansiyeli egitimcilerin ve arastirmacilarin
her gecen giin daha fazla dikkatini ¢ekmekte ve yapilan ¢alismalarin sayisi her
gecen giin artmaktadir (Shaikh ve digerleri, 2022).

Tiirkiye'de yapay zekad tekniklerinin egitimde kullanimina iliskin literatiir
taramasinda son yillarda yapilan c¢alismalarda artis oldugu goriilmektedir
(Abbasoglu, 2020; Akdeniz, 2019; Akmese ve digerleri, 2021; Aktas ve Dogan,
2011; Alan, 2023; Arici ve Karaci, 2013; Aygiin, 2019; Celik, 2020; Erdemir ve
Ingeg, 2014; Eriimit, 2014; Isler ve Kilig, 2021; Keles, 2007; Kunt, 2017; Ozbek,
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2007; Ozkan, 2019; Paksin, 2020; Yavuzalp, 2012). Egitim alaninda yurt ici ve yurt
disinda yapilan yapay zeka calismalarindan bazilari asagida yer almaktadir.

Erdemir ve Inge¢ (2014), calismalarinda fizik dersi icerisinde yer alan baz
konular1 WEB tabanli zeki 6gretim sistemlere uyarlayarak, 6grenmenin zaman ve
mekandan bagimsiz bir sekilde gerceklesmesini saglayarak basariya olan etkiyi
incelemeyi amacglamiglardir. Calismanin sonucunda zeki 6gretim sistemlerinin
basariy1 artirdigini tespit etmislerdir. Aric1 ve Karacr (2013), Tirkge anadil
0grenimi icin e-68renme modelinin sunmus oldugu olanaklar: hayata gecirebilmek
icin bir e-6grenme sistemi gelistirmislerdir. Aktas ve Dogan (2011), zeki 68retim
sistemleri alaninda arastirmalar yapmis ve geleneksel zeki 6gretim sistemlerinin,
bilgi modiiltd, 6grenci modeli moduli, 6gretim moduli ve kullanicr ara ytzi
modiili olarak toplamda dort modiili icerdigini belirtmislerdir. Calismalarinda ise
zeki 6gretim sistemlerinin esnek ve 68rencinin mevcut durumuna gore degisebilir
nitelikte daha akilli olmasini saglayan ‘diizenleyici modul’ adini verdikleri yeni bir
modiil gelistirerek zeki 68retim sistemlerine besinci modiilii ilave etmislerdir.
Chassignol vd. (2018), yapay zekanin egitim iizerindeki etkisini genel olarak
anlatmis ve konuya bir bakis acis1 sunmuslardir. Akdeniz (2019) c¢alismasinda,
yapay zeka tekniklerini kullanarak akilli bir oyuncak gelistirmis ve okul 6ncesi
donemindeki cocuklarin bazi kavram gelisimlerini desteklemeyi amag¢lamistir.
Gelistirilen akilli oyuncagin kullanilabilirligini arastirmis ve etkililigini ebeveyn ve
okul oOncesi 6gretmenlerinin gorisleri dogrultusunda degerlendirmistir. Aygiin
(2019), lise 9. Sinif 6grencileri ile gerceklestirdigi calismasinda esitsizlikler ve
denklem konusunda yer alan problemlerin 6gretimine dair oyunlastirilmis
uyarlanabilen ArtiBos adini verdigi zeki 6gretim sistemi tasarlamistir. Malik vd.
(2018), yapay zekanin egitim alaninda katkisinin her zaman 6nemli oldugunu
disinmiis ve hem Ogretmen hem de o6grencilere cesitli agilardan yardimci
oldugunu belirtmislerdir. Calismalarinda, yapay zekanin o6gretimdeki ve 6grenci
degerlendirmesindeki gorevini Ozetlemek ve Onemini vurgulamak icin egitim
sektoriinde uygulanan yapay zeka tekniklerini icerisinde barindiran diinya
genelinde gerceklestirilmis olan arastirmalari derinlemesine analiz etmislerdir.
Williams (2018), ¢alismasinda 4-6 yas aralifindaki okul 6ncesi 6grencileri i¢in
yapay zeka tabanli uygulamali bir ara¢ seti ile birlikte okul o6ncesi odakl
programlama miifredati gelistirmis ve cocuklar lizerindeki etkisini belirlemeyi
amaglamistir. Calismanin sonucunda, ¢ocuklarin robotlar1 “68renen” makineler
olarak anladiklarini, kendi robotlarini tasarlamak i¢in cesaretlendiklerini ve yapay
zeka teknolojisini sadece kullanan taraf olarak degil ayn1 zamanda tasarlama ve
insa etme kisminda da rol oynayabilecekleri bir alan olarak gordiikleri arastirmaci
tarafindan belirtilmistir. Zhao vd. (2019), yapay zeka temelli 0Ogretimin,
ogrencilerin akademik basarilar tstiinde pozitif bir etkiye sahip oldugunu, ayni
zamanda kelime unutkanhginin daha az seviyede olmasinda 6nemli bir rol
tistelendigini belirtmektedir. Han vd. (2020) ilkokul 6gretmenlerinin egitimde
yapay zeka kullanimina iliskin algilarini belirlemeye c¢alismistir. Yaptiklar
calismalar sonucunda yapay zeka teknolojisinin sinif etkinliklerine ve probleme
dayali 6grenmeye yardimci olmak icin en uygun yontem oldugu algisina sahip
olduklarn tespit edilmistir. Egitimde yapay zeka, Ogrencilerin derse katilimini
tesvik etme, kisisellestirilmis 6grenme ve 6grencilerin derse ilgisini ¢ekme gibi
ozelliklere sahipti. Topal vd. (2021), sohbet robotlarinin 6grenci performanslarini
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ve Ogrenmesini gelistirerek dersin o6gretimine destek olabilecegini ifade
etmislerdir. Park ve Kwon (2023), ¢alismalarinda iki amaci1 benimsemislerdir.
Bunlardan ilki Giiney Kore'nin ortaokul sisteminde yapay zekayi kullanan bir
egitim programi gelistirmek. Digeri ise programin etkililigini incelemektir.
Calismada ti¢ adim kullanilmistir. Bunlar; hazirlik, gelistirme ve iyilestirme.

Tipki diger teknolojilerde oldugu gibi yapay zeka teknolojisinin de egitimde
kullanilmasinin temel nedeni; 6grenmeleri desteklemek, mevcut O6grenme
ortamlarina yenilerini dahil edebilmek ve sonu¢ olarak egitimin Kkalitesini,
niteligini daha iist seviyelere ¢cikararak egitimi en verimli hale getirmektir. Ayrica
ogrencilerin yapay zeka teknolojisinin mantigini anlamalari, tasarlanma ve
kullanma asamalarin1 6grenmeleri ve yasamlarinin ilerleyen stirecglerinde ihtiyag
halinde kullanabilecekleri bilgi birikimini olusturmalari da bir diger amactir
(Korucu ve Bicer, 2020). Chassignol vd. (2018)’e gore, yapay zeka teknolojisinden
egitim sektorii 6nemli bir diizeyde etkilenmektedir. insanlar1 ve toplumu yapay
zekanin nasil etkiledigine yonelik bir arastirmada; uyarlanabilir 6grenme
sistemleri, 6gretim robotlar1 ve akilli 6zel ders sistemleri gibi ara¢ ve teknolojiler
araciigiyla “yapay zeka uygulamalarinin giinimiiz egitimcileri ve Ogrencileri
tarafindan K-12 ve Universite ortamlar1 arasinda bazi farkliliklar ile birlikte siklikla
kullanildigin1” ifade etmislerdir (akt., Chassignol ve digerleri, 2018). Yapay zekanin
egitime entegrasyonu sonucunda egitimin isleyis seklinde degisiklikler
yasanmaktadir. Bu degisim ise beraberinde yeni hedefleri getirmektedir. Hem yeni
hedeflere hem de yeni isleyis bicimine uyum saglamak zorunda olan kesim ise
egitimcilerdir. Okul yoéneticilerinin ve 6gretmenlerin yapay zeka sistemlerinin
kullanimi ve bu sistemlerle uyumlu ¢alisma becerisine sahip olmasi yapay zekanin
egitimde kullaniminin etkililigi icin olduk¢a 6nemlidir. Ozellikle son yillarda
okullarda yapay zeka entegrasyonuna yonelik olarak 6grencilerin (Demirtas ve
Tiirksoy, 2023; Sacan ve digerleri, 2022), 6gretmenlerin (Aktas, 2021; Darayseh,
2023; Demirtas ve Tiirksoy, 2023; Diilger ve Giimiiseli, 2023; Ozdemir, 2023; Ozer
ve digerleri, 2023; Uyak ve digerleri, 2023), 6gretmen adaylarinin (Cam ve
digerleri, 2021; Erdogan ve Bozkurt, 2023; Haseski, 2019; Incerti, 2020), okul
idarecilerinin (Aktas, 2021; Diilger ve Giimiiseli, 2023; Sincar, 2023; Uyak ve
digerleri, 2023;) ve velilerin (Demirtas ve Tiirksoy, 2023) goruslerinin,
farkindaliklarinin, kaygilarinin ve metaforik algilarinin ne yoénde olduguna dair
calismalarin sayisinda bir artis oldugu gortilmektedir. Calismalar incelendiginde
biiyiik bir ¢cogunlugunun nitel calismalar oldugu gorilmektedir. Nicel olarak
yalnmzca Ferikoglu (2021)’ nun gelistirmis oldugu “Ogretmenler icin Yapay Zeka
Farkindalik Diizeyi Olgegi” ve Akkaya vd. (2021)’ nin Tiirk¢eye uyarlama yaptiklar
“Yapay Zeka Kaygi Olcegi” ne rastlanmustir. Ilgili alan yazin incelendiginde
ulagilabilen kaynaklar igerisinde, 6gretmenlerin yapay zeka teknolojisine yonelik
tutumlarini 6l¢mek amaciyla Tiirk kiiltiirtine uygun hazirlanmis veya yurt disinda
gelistirilmis ancak uyarlanmis bir 6lgege rastlanilmamistir.

Yapay zeka teknolojisinin uygulayicilari olan 6gretmenlerin yapay zekaya yonelik
tutumlart bu teknolojinin basarisinda olduk¢a 6nemlidir. Ciinkii tutumlarin
davraniglar1 yonlendirmesi, davranislar1 etkilemesi ve Ogrenilebilir olmasi
tutumlart mithim kilmaktadir. Tutum, kisinin ¢evresindeki nesne, olay veya konuya
yonelik gostermis oldugu tepki egilimidir (Sevim ve Kaya, 2023). Bu egilimde
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bireyin bilgisi, duygular1 ve de motivasyonu olduk¢a oOnemlidir. Alanyazinda
tutumun i¢ boyutunun oldugu ifade edilir (Morris, 2015; Susar Kirmizi ve
digerleri, 2021). Bunlar; bilissel (bilgi ve inanglar), duyussal (bireyden bireye
degisiklik gosteren ve somut olarak agiklanamayan bir sey ile ilgili hoslanma-
hoslanmama durumu) ve davranigsaldir (tutumun davranis lzerindeki etkisi).
Inceoglu (1993), bu ii¢ 6genin birbirleri ile etkilesim icerisinde oldugunu ve bir
ogede meydana gelen degisikligin tutarlilik icinde diger dgelerde de bir degisime
neden oldugunu ifade etmistir. Kagitcibasi (2010) tutumu bireylerin nesne, kisi ve
olaylara karsi olumlu ya da olumsuz tepki durumu olarak belirtmektedir. Erkus
(1994)’e gore tutum, bir bireye atfedilen ve bireyin psikolojik olaya kars1 duygu,
diisiince ve davranislarini diizenli bir sekilde olusturan egilimdir. Ayrica Erkus
(1994) bilissel, duyussal ve davranissal 6gelerin toplaminin tutumun giiciini
olusturdugunu da belirtmistir. Tutuma yonelik yapilan farkli tanimlarda
tutumlarin davranislara yon verdigi (Ulgen, 1997) ve ayni zamanda davranissal bir
tepki oldugu (Bohner ve Wanke, 2004) ifade edilmektedir. Bireylerin bir konu
hakkindaki tutumlarina yo6nelik yapilan ¢alismalarda, tutumun kolaylikla
degisebilen bir durum olmadigl, asamali ve uzun bir zaman diliminde belli bir
birikim sonucu olustugu belirtilmistir (Tirkmen, 2007). Gozle goriilemeyen
tutumlar somut bir davranis degildir fakat davranisin ortaya cikmasini hazirlayan
egilimlerdir (Kahramanoglu ve digerleri, 2018). Yani tutumun varligl, tutumun
yansittigl varsayilan gozlenebilir davranislardan anlasilabilir. Tutumlar dogrudan
gozlenemedikleri icin bireylerin sergilemis olduklar1 davranislardan hareketle
bireylerin tutumlarina yonelik tahminlerde bulunulabilir. Bu 6l¢ek ile toplumun en
biiytik yap1 tasi olan 6gretmenlerin, cagin popiiler teknolojilerinden biri olan yapay
zekdya yoOnelik tutumlarinin nasil oldugunun belirlenmesi amaglanmaktadir.
Ogretmenler nesillere yon veren énemli rol modellerdir. Bir konu hakkindaki
duygu, diistiince ve davranislar yetistirdikleri nesillere de yansir. Dijital caga ayak
uydurmak zorunda olan Ogretmenlerin yapay zeka teknolojisine yonelik
tutumlarinin belirlenmesi bugiine kadar yiiriitillen ve buglinden sonra yapilmasi
planlanan projeler icin olduk¢a 6nemli ve yol gosterici olacaktir. Bu ¢alisma ile
O0gretmenlerin yapay zekdya yonelik tutumlarini belirlemeye iliskin gecerli ve
guvenilir bir 6lgme araci gelistirmek amaglanmistir. Siire¢ sonunda gelistirilen
olcegin, yapay zeka ile ilgili yapilan ¢alismalarda arastirmacilarin ihtiyaglarina
cevap verebilecek gecerli ve giivenilir bir 6l¢gme araci olacagi diistiniilmektedir.

Yontem

Arastirma nicel arastirma yontemlerinden biri olan tarama modeli kullanilarak
gerceklestirilmistir. Bu model, ge¢miste veya halen var olan bir olayin
degistirilmeden, herhangi bir diizenleme yapilmadan oldugu gibi anlatilmasi
calismasidir (Karasar, 2018). Bu calisma kapsaminda tutum gibi genis katilimci
orneklemleriyle arastirilmasi gereken bir konunun calisilmasi nedeniyle tarama
modeli tercih edilmistir.
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Calisma Grubu

Calismanin katilmcilarim farkli kademelerde gorev yapmakta olan 6gretmenler
olusturmaktadir. Ogretmenler arasinda bir brans ayrimi yapilmamistir. Calisma
grubuna iliskin bilgiler Tablo 1’ de verilmistir.

Tablo 1
Calismanin Katihmcilari

N %
Kadin 374 64.9
Cinsiyet Erkek 202 35.1
Toplam 576 100
1-5 170 29.5
Mesleki Kidem Yili 6-10 146 25.3
11-15 108 18.7
16 ve lizeri 152 26.3
AOF-Egitim On Lisans 6 1.04
Mezun Olunan Egitim Kurumu Lisans 422 73.2
Yiiksek Lisans 130 22.5
Doktora 18 3.1
Ilkokul 45 7.8
Gorev Yaptig1 Kademe Ortaokul 72 12.5
Lise 269 46.7
Diger 190 32.9

Tablo 1 incelendiginde, calismaya katilan oOgretmenlerin %64.9’'unun kadin,
%35.1'inin ise erkek oldugu goriilmektedir. Ogretmenlerin %29.5'i 1-5 y1l, %25.3"i
6-10 y1l, %18.7’si 11-15 y1l ve %26.3’linlin ise 16 ve lizeri mesleki kideme sahiptir.
Mezun olunan egitim kurumu agisindan bakildiginda, %1.04’ii AOF-egitim 6n
lisans, %73.2’si lisans, %22.5'i yiiksek lisans ve %3.1’inin ise doktoradan mezun
oldugu gorilmektedir. Ayrica bu Ogretmenlerin%?7.8'i ilkokulda, %12.5’i
ortaokulda, %46.7’si lise de ve %32.9'u ise diger kademelerde gérev yapmaktadir.

Arastirmanin tiim verileri, alinan etik kurul izni dogrultusunda, Elazig’da gorev
yapmakta olan oOgretmenlerden toplanmistir. Hazirlanan o6lgek o6gretmenlere
Google Formlar aracilifiyla ulastinlmistir. Olcegin doldurulma agamasinda
herhangi bir madde isaretlenmeden baska bir maddeye gecis yapilmadigindan
eksik veri gibi bir durum yasanmamis olup 576 68retmenden elde edilen verilerin
tamami degerlendirmeye alinmistir. Veri toplama asamasi yaklasik 2 aylik bir
sureyi kapsamaktadir.

Tutum Maddelerini Olusturma Asamasi

Ogretmenlere yonelik yapay zekd tutum 6lgegi gelistiriimesinin amaglandigi bu
arastirma kapsaminda baslangicta olgiilecek o6zelligin teorisinin cercevesi ve
calisma grubuna ait kriterler belirlenmistir (De Vellis, 2014). Daha sonra yerli ve
yabanci literatiir taranarak tutumun alt boyutlari, tutum teorisi, daha once
gelistirilen tutum o6lgekleri ve yapay zeka kavrami lizerine arastirma yapilmistir.
Olcek gelistirme calismalarinda baslangicta 6lciilmek istenen ozelligin teorik
yapisinin arastirilmasi onemlidir. Literatiirde, yapay zeka ile ilgili calismalar
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kapsaminda veri toplama araci olarak cesitli basar testleri, ¢coklu zeka kurami
Olcegi, 6grenme stili Olgegi, problem ¢6zme envanteri, goriisme ve gozlem
formunun kullanildig1 belirlenmistir. Yani yapay zekaya iliskin bilgiler niteliksel
olarak toplanmistir. Yapay zekanin egitime entegre edildigi calismalarda yapay
zekaya dayali 6grenme ortamlari ile geleneksel 6grenme ortamlar karsilastirilarak
akademik basariy;, verimliligi ve egitimde etkililigi arttirnp artirmadig:
arastirllmistir. Niceliksel olarak ise dogrudan yapay zekdya yonelik olarak
Ferikoglu (2021)’ nun gelistirmis oldugu “Ogretmenler i¢cin Yapay Zeka Farkindalik
Diizeyi Olcegi” ile Akkaya vd. (2021) tarafindan Tiirkceye uyarlanan “Yapay Zeka
Kaygi Olcegi” kullanilmigtir. Yapilan literatiir taramasinda, 6gretmenlerin yapay
zeka teknolojisine yonelik tutumlarini 6lgmek amaciyla gelistirilmis bir olcege
rastlanilmamistir.

Ogretmenlerin yapay zekaya yonelik tutumlarini 6lgmek amaciyla oncelikle bir
madde havuzu olusturulmustur. Maddeler yazilirken olumlu ve olumsuz
maddelerin yani sira bilissel, duyussal ve davranissal boyutlarin da yer almasina
dikkat edilmistir. Daha sonra arastirmacilar tarafindan 73 ifadeden olusan bir
madde havuzu olusturulmustur. 5'li Likert tipi Olcekte bulunan maddeler
"tamamen  katiiyorum", "katihyorum", "orta  derecede katiliyorum",
"katilmiyorum" ve "Kkesinlikle katilmiyorum" seklinde belirlenmistir. Olgcek toplam
576 oOgretmene (AFA i¢cin 306, DFA icin 270) uygulanarak yapi gecerlik ve
guvenirlik analizleri yapilmistir. AFA ve DFA icin farkli érneklemlerden veri
toplanmistir. AFA SPSS 23.0 ile gerceklestirilirken, DFA Lisrel 8.51 ile
gerceklestirilmistir.

Bulgular

Bu bolimde, gelistirilen dlcege yonelik gecerlik ve giivenirlige yonelik bilgilere yer
verilmistir.

Kapsam Gegerliligi ve On Pilot Uygulama

Kapsam gecerliligini belirlemenin mantiksal yollarindan biri uzman goérisidiir.
Olgegin maddelerinin kapsam gegerligi acisindan uzmanlar tarafindan
degerlendirilmesi beklenmektedir. Olcegin kapsam gecerligini belirlemek icin
hazirlanan 6lcek, Bilgisayar ve Ogretim Teknolojileri Béliimii'nde gorev yapmakta
olan 3 ogretim uyesi ve 1 Tirkce Egitimi 6gretim liyesi tarafindan incelenmistir.
Lawshe (1975) tekniginde, kapsam gecerliliZinde uzmanlara sunulan her bir
madde icin 3 segenekli bir degerlendirmenin olmasi gerektigine vurgu yapilmistir.
Bunlar; “Uygun” ise 3, “Uygun ancak dizeltilmeli” ise 2, “Cikartilmali” ise 1 olacak
sekilde puanlanmistir. Calisma kapsaminda kullanilan uzman goriis formu bu
kriterler baz alinarak ii¢ secenekli olarak hazirlanmistir. Ayrica uzmanlarin
maddelere iliskin goriis ve onerilerini belirtmeleri de istenmistir. Gelen doniislere
gore bazi maddelerin belirlenen alt boyutu tam olarak 6l¢medigi, baz1 maddelerin
anlasilmasinin zor ve karmasik oldugu gerekcesiyle maddeler oneriler
dogrultusunda revize edilerek yeniden yazilmis ve uzmanlara tekrar
incelettirilmistir. Baslangicta 73 ifadeden olusan 6lgek uzman goriisleri sonucunda
30 olumlu, 30 olumsuz olmak {lizere toplamda 60 madde olarak diizenlenmistir.
Olgege son hali verilerek 6lcegin kapsam gecerligi saglanmigtir.
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Kapsam gecerliligi saglanan o6lcek 20 6gretmene uygulanmis ve 6gretmenlerden
Olcegi okuyup anlamadiklari maddeleri belirlemeleri istenmistir. Bu siirecte
ogretmenlerin 6lcegi ka¢ dakika da yanitladig1 da dikkate alinarak 6l¢egin ortalama
yanitlama siiresi (kapsam gecerliligi saglanan hali tzerinden) 30 dakika olarak
belirlenmistir.

Yap1 Gecgerliligi

Yap1 gecerligi; madde-toplam puan korelasyonuna dayali madde analizi (i¢
tutarlik), AFA ve DFA testleri ile belirlenmistir.

AFA ve DFA yapilmadan once alanyazinda ifade edilen, faktor analizinin 6n
kosullarindan biri olan mevcut veri setinin normal dagilima sahip olup olmadig:
sart1 kontrol edilmistir (Cohen ve digerleri, 2007). Bu kosul hem AFA (n1=360)
hem de DFA (n2=270) icin farkli 6rneklemlerden elde edilen veri setleri icin
yapumistir. Tim maddeler i¢in basiklik, carpiklik, ortalama, mod ve medyan
degerleri hesaplanmistir. Calismanin AFA ve DFA gerceklestirilecegi 6rneklem
gruplarindan elde edilen verilerde maddelere iliskin basiklik ve ¢arpiklik degerleri
+2 ile -2 arasinda bulunmustur. Basiklik ve ¢arpiklik degerlerinin bu araliklarda
olmas, alanyazinda normal dagilimin saglandiginin gostergelerinden biri olarak
kabul edilmektedir (Cameron, 2004). Verilerden elde edilen ortalama, mod ve
medyan degerleri birbirine oldukc¢a yakin bulunmustur. Bu durumda normal
dagilmin saglandiginin bir diger olcitidir (Can, 2017). Mevcut degerler
dogrultusunda AFA ve DFA veri setinin normal dagilima sahip oldugu sonucuna
ulasilmis ve ardindan faktor analizleri gerceklestirilmistir.

Madde-Toplam Puan Korelasyonu (i¢ Tutarlik)

Madde toplam puan korelasyonu, test maddelerinden alinan puanlar ile testin
toplam puani arasindaki iliskinin incelenmesine dayanir (Tezbasaran, 1996). Bir
olcekte madde toplam korelasyonun yiiksek ve pozitif olmasi, maddelerin benzer
davranislar1 gosterdigini ve oOlgegin i¢ tutarhiginin yiiksek oldugunu gosterir
(Buytuikoztirk, 2015). Madde toplam korelasyonu .30 ve uzeri ise maddelerin
bireyleri iyi derecede ayirt ettigi, .20-.30 arasinda yer alan maddelerin zaruri
gorilmesi durumunda teste dahil edilebilecegi ya da bu maddelerin diizeltilmesi
gerektigi, .20’den daha diisiik maddelerin ise testten ¢ikarilmas1 gerektigi
soylenmektedir (Bliytikoztiirk, 2015).

Ogretmenler icin yapay zeka teknolojisine yonelik tutumu 6lgmek amaciyla
gelistirilmekte olan bu 6lcege ait madde-toplam korelasyon degerlendirmesinde, i¢
tutarhgin saglanmasi amaciyla .30 degeri olciit alinmistir. Yapilan analiz
sonucunda madde-toplam korelasyon degeri .30 degerinin altinda olan maddeler
Olcege dahil edilmemistir. Analiz sonuglar1 Tablo 2’ de verilmistir.

Tablo 2

Madde-Toplam Puan Korelasyonlari

Madde No Madde-Toplam Madde No Madde-Toplam
Korelasyonu Korelasyonu

Maddel .675 Madde31 437

Madde2 .736 Madde32 .784
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Madde3 726 Madde33 .643
Madde4 773 Madde34 773
Madde5 741 Madde35 .392
Madde6 .663 Madde36 .181
Madde?7 .610 Madde37 .259
Madde8 746 Madde38 .648
Madde9 .365 Madde39 771
Madde10 .708 Madde40 .570
Maddel1l .549 Madde41 487
Madde12 .775 Madde42 -221
Maddel3 724 Madde43 325
Maddel4 791 Madde44 .755
Maddel5 466 Madde45 .804
Maddel6 714 Madde46 .696
Maddel7 727 Madde47 .825
Madde18 .526 Madde48 .809
Madde19 .560 Madde49 .523
Madde?20 .533 Madde50 .363
Madde21 .107 Madde51 .167
Madde22 .648 Madde52 -.051
Madde23 141 Madde53 .743
Madde24 .738 Madde54 -.079
Madde?25 .690 Madde55 .589
Madde?26 .557 Madde56 .502
Madde27 458 Madde57 .677
Madde28 .140 Madde58 .290
Madde29 .297 Madde59 465
Madde30 .188 Madde60 .091

Tablo 2 de gorildiigi gibi, 13 maddenin (madde 21, 23, 28, 29, 30, 36, 37, 42, 51,
52, 54, 58 ve 60) madde-toplam puan korelasyonlarinin .30 degerinin altinda
oldugu icin 6lcege dahil edilmemistir. Cikarilan maddeler sonucunda dl¢cekte kalan
47 maddenin madde-toplam korelasyon katsayilarinin .325 ile .825 degerleri
arasinda degistigi goriilmektedir.

Ac¢imlayict Faktor Analizi

Bir veri grubuna AFA uygulamadan 6nce, 6rneklem buyiikligii bakimindan veri
yapisinin uygunlugunu degerlendirmek amaciyla Kaiser-Meyer-Olkin (KMO)
testinin sonuclarina bakmak gereklidir. Analiz sonrasinda KMO degeri .947 olarak
tespit edilmistir. Tespit edilen bu degere gore, 6rneklemin biiytkligiinin faktér
analizi yapmak icin miikemmel derecede oldugu soylenebilir (Leech ve digerleri,
2005; Sencan, 2005; Tavsancil, 2005). Barlett testi, degiskenler arasinda
baglantinin var olup olmadigini kismi1 korelasyonlar temelinde incelemektedir.
Barlett testi sonuclarina gore ise elde edilen ki-kare degerinin anlamli bir farklilik
gosterdigi gorilmiistir (x2 (630)=9112,901;p<.001). Bu sonug, mevcut verilerin ¢ok
degiskenli normal dagilimdan geldiginin bir gostergesidir (Cokluk ve digerleri,
2016).
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AFA’da yedi farkl faktor ¢ikarma yontemi bulunmaktadir. Bunlar; temel bilesen
analizi, temel faktor analizi, goriintii faktor analizi, maksimum olasilik faktor
analizi, agirliklandirilmamis en kiigiik kareler analizi, alfa faktérizasyon analizi ve
genellestirilmis en kiigik kareler analizi (Cokluk ve digerleri, 2012). Temel
bilesenler analizi en sik kullanilan faktor ¢ikarma yontemidir. (Bliyiikoztirk, 2002;
Gorsuch, 2008; Sencan, 2005). Temel bilesen analizinin amaci, her bir bilesenle
veri setinden maksimum varyansi cikarmaktir. Baska bir deyisle, cok sayida
mevcut degiskeni daha az sayida bilesen altina indirgemek isteyen arastirmacilar
icin bir ¢oziimdiir (Cokluk ve digerleri, 2012). Bu calismada, faktér ¢ikarma
yontemlerinden biri olan temel bilesenler analizi yontemi, Ogretmenlerin yapay
zekaya yonelik tutumlarim belirlemek amaciyla bir tutum o6lgegi gelistirilmis
olmasi, yani bir oOlgek gelistirilmesi ve maddelerin hangi boyutlar altinda
gruplanabileceginin  belirlenmesi amag¢landigr i¢in  kullanilmistir.  Faktor
cikarimindan sonra bir diger dnemli husus faktorlerin rotasyonudur. Faktor
dondiirme ile her bir maddenin belirli bir faktér tizerindeki yiikiinii maksimuma
cikarmak ve faktor yapisinin daha iyi yorumlanmasini saglamak amac¢lanmaktadir
(Yong ve Pearce, 2013). Bunun nedeni bir degiskenin birden fazla faktorle
iliskilendirilebilmesidir. Iki tiir rotasyon vardir. Bunlardan biri dikey donme, digeri
ise egik donmedir. Literatiirde her iki déndiirme sonucunun hemen hemen her
zaman benzer sonuclar Urettigine dair bilgiler bulunmaktadir. Ancak yorumlama
kisminda dik olarak dondiiriilmesi daha kolay oldugu icin hemen hemen tiim
uygulamalarda daha c¢ok tercih edildigi vurgulanmaktadir (Rennie, 1997). Bu
calismada dondiirme yontemi olarak dikey dondiirme yontemlerinden biri olan
maksimum degiskenlik (varimax) secilmistir. Varimax en sik kullanilan faktoér
dondiirme teknigidir. Cok faktorlii bir yapinin oldugu durumlarda (Biuytikozturk,
2002) veya birden fazla faktérde faktor yiikii yiiksek olan madde sayisinin en aza
indirilmesinde (Yong ve Pearce, 2013) varimax'in daha uygun bir secim oldugu 6ne
striilmektedir.

Sekil 1
Ozdeger Grafigi

Scree Plot

Ozdeger

Sekil 1’e bakildiginda, grafikte dordiincii faktoriin oldugu yere kadar grafik
egrisinin hizh azalma gosterdigi goriilmiistiir. Dordiincii faktérden sonra ise grafik
egrisinin daha stabil dogrultuda devam ettigi goriilmektedir. 47 madde iizerinden
gerceklestirilen 6lcek maddelerinin Varimax Dondiirme teknigi analizi sonucuna
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gore ozdegeri 1'den biliyuk olan sekiz bilesen oldugu tespit edilmistir. Sekiz
bilesenin toplam varyansa sagladiklar: katki %71.148'dir. Sekiz bilesenin varyansa
sagladiklar: katki degerleri Tablo 3’ de verilmistir.

Tablo 3

Bilesenlere ait Yiizde Deger Tablosu

Faktorler Yiizde Degerler
Faktor 1 44.980
Faktor 2 6.304
Faktor 3 5.578
Faktor 4 4.312
Faktor 5 2.704
Faktor 6 2.546
Faktor 7 2.461
Faktor 8 2.263
Toplam 71.148

Sekil 1 ve Tablo 3 birlikte degerlendirildiginde, dort bilesenin varyansa 6nemli
diizeyde bir katki sagladig1 goriilmektedir. Olgek gelistirilirken de muhtemel faktor
sayist dort olarak belirlenmistir. Analiz sonuglar: ile beklenen sonucun uyumlu
olmasi manidardir. Analiz dort faktor icin tekrarlandiginda, faktorlerin varyansa
yaptiklar1 toplam katkinin faktér bir, iki, li¢ ve dort igcin sirasiyla %18.352,
%16.402, %13.285 ve %13.135 oldugu gorulmistir. Faktor bir, iki, tic ve dordiin,
varyansa yaptig1 toplam katki ise % 61.174’ dir. AFA’da maddelerin faktor yiik
degerleri ile alanyazinda farkli deger araliklar1 yer almaktadir. Maddelerin ait
olduklan faktoérdeki yiik degerinin ytliksek olmasi beklenmektedir. Stevens (2002)
faktor yuk degeri 0.40 ‘dan biiylikse degerlendirilmesini, Kline (1994) 0.60 ve
lzeri ise yiiksek iken 0.30-0.59 aras1 yiikk degerinin orta diizeyde oldugunu
belirtmistir. Tabachnick ve Fidell (2001) gore ise temel bir kural olarak her bir
degiskenin yiik degerlerinin 0.32 ve daha iizerinde degerlendirilmesi gerektigini
belirtmistir. Alanyazinda maddenin faktér yiikk degerinin asgari buyiikligiiniin
0.30 olmasi yoniinde yaygin bir goriis vardir, ancak 0.40 olmasi gerektigini
savunan kuramcilar da vardir (Cokluk ve digerleri, 2012). Bu ¢alisma kapsaminda
Olcegin faktor desenini ortaya ¢ikarmak amaciyla gergeklestirilen AFA’da faktor
yuk degerleri icin .32 degeri kabul diizeyi olarak baz alinmistir (Cokluk ve
digerleri, 2012; Tabachnick ve Fidell, 2001). Dort faktor tizerinden gergeklestirilen
analizde, madde 15,17,10,24,16,26,40 ve 11’'in yani sekiz maddenin binis oldugu,
madde 12,14 ve 43’ {in yani li¢ maddenin ise faktér yiik degerlerinin kabul
diizeyini karsilamadig1 tespit edilmistir. 11 madde teker teker analiz disi
birakilarak her madde ¢ikarma isleminin ardindan AFA tekrar yapilmistir. Yapilan
analizlerde binisik bir madde ¢ikmamistir. 11 maddenin 6l¢gekten ¢ikarilmasinin
ardindan kalan maddelerin; faktor ytiik degerleri ve ortak faktor varyanslarina ait
bilgiler Tablo 4’ de verilmistir.

Tablo 4
Olcegin Faktér Deseni (Dik Dondiirme)
Maddeler Faktor 1 Faktor 2 Faktor 3 Faktor 4 Ortak  varyans
(h?)
M57 728 217 257 136 .66
M59 702 .095 112 -.036 .52
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M32 .655 402 .240 242 71
M46 .650 .209 522 .083 .75
M48 .650 415 375 .186 77
M33 .649 264 336 .051 .61
M44 .649 297 379 175 .68
M47 .646 428 394 .185 .79
M34 .644 378 243 248 .68
M45 .642 304 337 323 72
M39 .635 341 264 .286 .67
M56 .606 .027 .024 .260 44
M53 .592 311 296 .300 .62
M55 591 217 134 .250 48
M38 .552 340 .089 .295 .52
M50 514 .054 -.084 184 31
M2 315 .838 193 134 .86
M5 269 .829 256 149 .85
M3 .355 .809 .198 .087 .83
M6 .200 .806 011 283 77
M4 361 794 .245 143 .84
M1 151 758 127 324 72
M8 235 .654 177 438 71
M35 201 .084 797 -.066 .69
M27 .189 169 794 .010 .69
M31 246 .074 726 .066 .60
M49 170 142 .668 230 .55
M41 .037 .077 .640 414 .59
M7 318 .208 .559 254 .52
M9 .042 277 414 134 27
M20 .286 127 -.033 734 .64
M19 .081 212 243 721 .63
M22 318 215 127 .709 .67
M18 203 157 .080 .652 .50
M13 219 335 .353 .606 .65
M25 333 371 .185 512 .54

Tablo 4’ de goriildigu gibi, gerceklestirilen faktor analizi sonucunda 29 maddenin
faktor yiik degerinin 0.60'1n tlizerinde, alti madenin faktor yiik degerinin 0.50’nin
lizerinde, bir maddenin faktér yik degerinin ise 0.40'in tUzerinde oldugu
gorilmektedir. Tutum o6lgegine ait 36 maddeye yonelik degerlere bakildiginda
hi¢cbir maddenin ortak faktor varyansinin .20’den daha az olmadig gortilmektedir.
Maddelere ait faktor yiiklerinin ise .414 ile .838 degerleri arasinda degiskenlik
gosterdigi gorilmektedir. Binisik maddelerin analize dahil edilmemesinin
ardindan yapilan faktor analizi sonucunda faktorlerin toplam varyansa yaptiklari
katki; birinci faktor icin %21.189, ikinci faktor icin %17.458, tgiinci faktor icin
%13.740 ve dordiinci faktor igin %11.535 olarak bulunmustur. Bu dort faktoriin
birlikte varyansa yapmis olduklarnn katki ise %63.922'dir. Aciklanan toplam
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varyansin %40 ile %60 deger araliklarinda yer aliyor olmasi ¢ok faktorli
desenlerde kafi olarak goriilse bile, 6zellikle sosyal bilimlerde dlgcek gelistirmede
bu deger araligini elde etmek giictiir (Biiytlikoztiirk, 2007; Tavsancil, 2005).

Toplam varyansin %21.189’ unu agiklayan faktér 1, 16 maddeden olusmaktadir.
Faktorde toplanan maddelerin faktor yiikleri .514 ile .728 degerleri arasinda
degiskenlik gostermektedir. Mevcut maddelere ve faktor yiiklerine ait bilgiler
Tablo 5’de verilmistir.

Tablo 5
Tutum Maddelerine ait Faktor Yiik Degerleri
Maddeler factor
loadings

M57 Insansi robotlarla is ortaminda uyumlu ve diizeyli bir sekilde .728
calisilabilir diye diisliniiyorum

M59 Meslektaslarimin sadece yapay zekali robot olmasini isterim .702

M32 Yapay zekd ile hayatimizda bir¢ok seyin kolaylasacagim .655
diisiinliyorum

M46 Yapay zekdy1 bir tehdit olarak gormiiyorum aksine bir¢ok .650
acidan firsat olacagini diisiiniiyorum

M48 Yasanan hizli gelismeler makinelerin, insanlarin yapabildigi .650
her seyi yapabilecekleri ihtimalini gliclendiriyor

M33 Insan-makine karisimi insansi robotlar1 aramizda gérmek beni .649
mutlu eder

M44 Yapay zekanin insanoglunun bir¢cok ag¢idan sorunlarini .649
¢Ozecegini diisiiniiyorum

M47 Yapay zekd destekli egitimin, Ogretmenlerin islerini .646
kolaylastiracagini disiinliyorum

M34 Yapay zeka uygulamalarini kullanmak hosuma gider .644

M45 Yapay zekaya tiim diinyanin ihtiyaci oldugunu diisiiniiyorum .642

M39 Bilincli robotlarin bircok alanda hayatimizi .635
kolaylastirabilecegini diisiiniiyorum

M56 Robotlarin, is alanlarinda insanlardan daha verimli .606
olabileceklerini disiiniiyorum

M53 Yapay zeka teknolojisini kullanarak c¢evreme rol model .592
olabilirim

M55 Yapay zeka ile birlikte hayatimiza bir¢ok farkli is imkaninin 591
girecegini diisliniiyorum

M38 Empati becerisine sahip robotlar1 aramizda gérmek isterim .552

M50 Uyum problemi yasayan Ogrenciler icin yapay zeka 514
uygulamalarinin  6gretmenden daha etkili olacagim
diistiniiyorum

Tablo 5 incelendiginde, faktér 1’de 16 maddenin bulundugu ve maddelerin “yapay
zekanin giinliik hayatta kullanilmas1” alt boyutu altinda toplandig1 gortilmektedir.
Maddelerin tamami olumludur.

Toplam varyansin %17.458’ ini aciklayan faktor 2, yedi maddeden olusmaktadir.
Faktorde toplanan maddelerin faktor yiikleri .654 ile .838 degerleri arasinda
degiskenlik gostermektedir. Mevcut maddelere ve faktor yiiklerine ait bilgiler
Tablo 6’da verilmistir.
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Tablo 6
Tutum Maddelerine ait Faktor Yiik Degerleri
Maddeler Faktor
Yiikleri
M2 Yapay zeka teknolojisinin egitime entegre edilmesini isterim .838
M5 Yapay zekd tabanli kisisellestirilmis O6grenme ortamlarinin .829
o0grenmeye katki saglayacagini diisiiniiyorum
M3 Okullarda yapay zeka uygulamalarinin uygulanabilecegi uygun .809
ortamlar olmasi gerektigini diisiiniiyorum
M6 Yapay zeka alanindaki giincel gelismelerden 0Ogrencilerimi .806
haberdar etmek isterim
M4 Derslerde/Etkinliklerde yapay zeka uygulamalarim1 kullanmay 794
isterim
M1 Yapay zeki ile ilgili egitim almak isterim .758
M8 “Yapay zeka” temali sempozyum ya da kongrelere katilmak .654
isterim

Tablo 6 incelendiginde, faktor 2’de yedi maddenin bulundugu ve maddelerin
“yapay zekanin egitimde kullanilmas1” alt boyutu altinda toplandig1 gériilmektedir.
Maddelerin tamami olumludur.

Toplam varyansin %13.740’ 1n1 agiklayan faktor 3, yedi maddeden olusmaktadir.
Faktorde toplanan maddelerin faktor yiikleri .414 ile .797 degerleri arasinda
degiskenlik gostermektedir. Mevcut maddelere ve faktor yiiklerine ait bilgiler
Tablo 7’de verilmistir.

Tablo 7
Tutum Maddelerine ait Faktér Yiik Degerleri
Maddeler Faktor
Yiikleri
M35 Makineleri egiterek gelecegimizi kendi ellerimizle karanliga 797
stiriikledigimizi diisliniiyorum
M27 Yapay zekanin hepimizin sonunu getirecegini diisiiniiyorum 794
M31 Yapay zekadnin hizli gelisimi sonucunda insanlar1 zor giinler 726
bekliyor
M49 Insanhk ve yapay zekdnin ayrilmaz bir ikili olacagim .668
diisiinmilyorum
M41 Yapay zeka teknolojisini anlamaya ¢alismak zaman kaybidir .640
M7 Yapay zekal robotlarla calismak beni mutlu etmez .559
M9 Yapay zeka uygulamalarini derslerimde kullanmak istemem 414

Tablo 7 incelendiginde, faktor 3'de yedi maddenin bulundugu ve maddelerin
“yapay zekayr benimsememe” alt boyutu altinda toplandigi gorilmektedir.
Maddelerin tamami olumsuzdur.

Toplam varyansin %11.535’ ini ac¢iklayan faktor 4, alti maddeden olusmaktadir.
Faktorde toplanan maddelerin faktor yiikleri .512 ile .734 degerleri arasinda
degiskenlik gostermektedir. Mevcut maddelere ve faktor yiiklerine ait bilgiler
Tablo 8'de verilmistir.
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Tablo 8
Tutum Maddelerine ait Faktér Yiik Degerleri
Maddeler Faktor
Yiikleri
M20 Yapay zeka ile ilgili dergi, kitap, makale, haber vb. okurum ya da 734
takip ederim
M19 Yapay zeka alanindaki gelismeleri takip etmiyorum 721
M22 Gelistirilen insansi robotlari takip ediyorum .709
M18 Yapay zekanin ne demek oldugunu biliyorum .652
M13 Yapay zeka teknolojilerindeki gelismeleri okurken sikilirim .606
M25 Kullandigim uygulamalarin yapay zeka destekli olup olmadigini 512
biliyorum

Tablo 8 incelendiginde, faktor 4’de alti maddenin bulundugu ve maddelerin “yapay
zekaya yonelik farkindalik” alt boyutu altinda toplandig1 goriilmektedir. Madde 19
ve 13 olumsuz iken geri kalan dért madde olumludur.

Dogrulayict Faktor Analizi

Toplam 36 madde ve dort faktorden olusan oOlgegin uyum degerlerinin
belirlenmesi amaciyla AFA sonrasinda Lisrel 8.80 programi ile DFA yapilmistir.
DFA’ nin yol diyagrami Sekil 2'de verilmistir.

Sekil 2
DFA Sonucunda Elde Edilen Standardize Edilmis Faktor Yiikleri

=
-
ChimSouare=1456. 13, BFEERE. Pevaloe=0_ 00000, ssseEn-c_ 074
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DFA sonucunda modelde hi¢cbir maddenin kirmiziyla gosterilmemesi tim
maddelerin .05 diizeyinde anlamli oldugunu gostermektedir (Joreskog ve Sérbom,
1993). DFA sonucunda elde edilen modelin faktor yiikleri Sekil 2'de verilmektedir.
Faktor yukleri i¢in "yapay zekanin giinlik yasamda kullanimina yonelik tutum" alt
boyutu .37 ile .86 arasinda degismektedir; “egitimde yapay zeka kullanimina
yonelik tutum” alt boyutu .75 ile .91 arasinda degismektedir; “yapay zekayi
benimsememe” alt boyutu .43 ile .75 arasinda, “yapay zeka farkindalig1” alt boyutu
ise .60 ile .80 arasinda degismektedir. Bu durumda tiim maddeler faktor ytik

degerleri acisindan yeterli yiik degerlerine sahiptir.

DFA’ da model uyumunun degerlendirilmesinde kullanilmasi gereken uyum
indeksleri icin farkll arastirmacilar farkli énerilerde bulunmuslardir. Ornegin baz
arastirmacilar X2, SRMR-RMR, CFI-IFI, RMSEA ve NNFI, TLI gibi endekslerin
kullanilmasini 6nerirken (Brown, 2015; Kline, 2016), bazi arastirmacilar ise
mumkiin oldugu kadar c¢ok uyum endeksinin kullanilmasi gerektigini o6ne
sirmektedir (Cabrera-Nguyen, 2010). Crowley ve Fan (1997), DFA’da model
uyumunun degerlendirilmesi sirasinda her uyum indeksinin, model uyumunun
farkli bir yoni hakkinda bilgi vermesi nedeniyle miimkiin oldugu kadar cok kez
raporlanmas1 gerektigini One sirmistiir. Tamamlanan o6lgek gelistirme
calismalarinda farkh sayida indekse yer verildigi gorilmiistiir (Igde ve Yakar,
2022; Kapat ve digerleri, 2022; Kayhan ve digerleri, 2020; Kilcan, 2021; Oker ve
Tay, 2020). Bu calismada NFI, NNF], IFI, RFI, CFI, RMR, RMSEA ve X2/sd indeksleri
incelenmistir. Miimkiin oldugu kadar ¢ok indeks raporlanmis ve model uyumu
degerlendirilmistir. Arastirmada analize uygun bulunan uyum indekslerinin kabul
edilebilir veya mikemmel uyum gosterip gostermedigi Marcholudis ve
Schumacher (2007) tarafindan oOnerilen araliklara gore degerlendirilmistir
(aktaran Seger, 2015). ilk analiz sonuglari, RMSEA disindaki diger degerlerin kabul
edilebilir ya da miikemmel uyum gosterdigini gostermistir. RMSEA indeksinin
.08'den kiiciik olmasi kabul edilebilir diizeyde bir uyumu oldugu anlamina
gelmektedir. Ancak ilk analizde bu deger .82 olarak bulunmustur. Onerilen
modifiskasyon islemleri incelenmis, ayni alt boyutta yer alan anlamsal ve kuramsal
olarak birbiri ile ortiistiigli diisiiniilen 4 madde i¢cin modelde iki modifikasyon
yapilmistir. Gerceklestirilen modifikasyon islemlerinin ardindan yol diyagrami
incelendiginde, X2=1.456.13, sd=586 p=.000 bulunmustur. P degeri .01 diizeyinde
anlamhdir. Bircok DFA’ da 6rneklem biytikligi buiyiik oldugundan p degerinin
anlamli ¢ikmasi normal kabul edilmektedir (Cokluk ve digerleri, 2012). Dikkate
alinan diger uyum indeksi X% dir. DFA’ da X2, serbestlik derecesine (sd)
oranlanarak degerlendirilir. Bu degerler birbirine béliindiigiinde X?/sd oraninin
2,48 oldugu gorilmektedir. Bu oranin 2 ile 3 arasinda olmasi kabul edilebilir
diizeyde bir uyumun oldugu anlamina gelebilir. RMSEA incelendiginde .074 uyum
indeksinin oldugu gorilmektedir. Bu indeksin 0,08'den kiiciik olmas1 kabul
edilebilir diizeyde bir uyumun var oldugu anlamina gelir. Bu durumda RMSEA
uyum indeksinin kabul edilebilir bir uyum degeri verdigi soylenebilir. DFA
kapsaminda incelenen diger uyum indekslerinin degerleri CFI=.97; NNFI=.97;
NFI=.96; RMSEA=.074; IFI=.97 ve RFI=.95. Bu durumda DFA’ da X2/sd ve RMSEA
kabul edilebilir uyum gosterirken, CFI, NNFI, NFI, IFI ve RFI miikemmel uyum
gostermistir. Bu sonuclara gore 6lgegin, DFA’ dan elde edilen dort alt boyutun
yeterli uyum indekslerine sahip oldugu sdylenebilir.
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Giivenirlik

Olgekten elde edilen dért boyut ve 36 maddeden olusan yapi giivenirlik analizine
tabi tutulmustur. Olgegin giivenirligini ispat etmek amaci ile 6l¢cegin tamami ve her
bir alt boyut i¢in; madde toplam puan korelasyonu (i¢ tutarlik) ve Cronbach Alfa
givenirlik katsayisi ile hesaplanmistir. Bu amag¢ dogrultusunda oncelikle testin
toplam puanlarina gore olusturulan alt%Z27 ve ust%27’lik gruplarin madde
ortalama puanlar: arasindaki farklar iliskisiz t-testi kullanilarak tespit edilmistir.
Madde sayis1 fazla oldugu icin sadece degeri en diisiik ve en yiiksek olan alti
maddeye ait bilgiler Tablo 9’da sunulmustur.

Tablo 9
Madde Analizi Sonuglari
Madde No Madde-Toplam Korelasyonu t
(Alt%27-Ust %27)
Madde 9 .387 7.446™"
Madde 18 467 7.987""
Madde 50 362 5.996™"
Madde 45 .809 15.124™
Madde 47 .847 18.616™
Madde 48 .835 18.357™
***p<.001

Tablo 9 incelendiginde Olgekte yer alan 36 madde icerisinden, en diisiik madde
toplam korelasyonun .362 oldugu, en yiiksek madde toplam korelasyonun ise .847
oldugu tespit edilmistir. Ayni zamanda t degerinin de anlaml (p<.001) oldugu
gorilmektedir. Bu sonuglar, 6lgcekte yer alan maddelerin gecerliklerinin yiiksek
oldugu seklinde yorumlanabilir (Biytikoztirk, 2015). Bu calismada yapilan
giivenirlik calismasi sonucunda 6lgegin Cronbach Alfa giivenirlik katsayis1 0.962
olarak tespit edilmistir. Alt boyut bazinda Cronbach Alfa giivenirlik katsayi
degerleri ise “yapay zekanin glinliik hayatta kullanilmas1” alt boyutu icin .948,
“vapay zekanin egitimde kullanilmasi” alt boyutu icin .951, “yapay zekayi
benimsememe” alt boyutu icin .839 ve “yapay zekaya yonelik farkindahk” alt
boyutu i¢in .861’dir. Cronbach’s Alpha giivenirlik katsayisinin kabul edilebilir
deger araliklar1 bilim adamlari, bilim disiplinleri ve arastirma alanlarina gore
degiskenlik gostermektedir (Cam ve digerleri, 2010). Alanyazinda bazi
arastirmacilara gore Cronbach’s Alpha degerinin .70 ve lizerinde bir deger olmasi
ic tutarlik kriteri adina yeterli kabul edilmektedir (Bland ve Altman, 1997;
Biytikoztirk, 2015; Pallant, 2010). DeVellis (2003) ise Cronbach’s Alpha degeri
icin kabul edilebilir min sinir1 .65 olarak belirtmistir. George ve Mallry (2003)’e
gore ise Cronbach’s Alpha degerinin .90’1n lzerinde olmasi miikemmel, .80-.90
arasinda olmasi iyi, .70-.80 arasinda olmasi kabul edilebilir, .60-.70 arasinda olmasi
kuskulu, .50-.60 arasinda olmasi zayif ve .50’den kiiciik olmasi ise kabul edilemez
olarak degerlendirilir (Sencan, 2005). Bu calisma da olgegin geneline ait
Cronbach’s Alpha degeri .962 iken, faktorlere ait Cronbach’s Alpha degeri .951 ile
.839 arasinda degismektedir. Dolayisiyla hem 6l¢egin biitiiniinden elde edilen hem
de her bir alt boyuttan elde edilen Cronbach’s Alfa degerlerinin 6lgegin
giivenirligini destekleyici nitelikte oldugu séylenebilir.
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Sonug, Tartisma ve Oneriler

Bu ¢alisma ile 68retmenlerin yapay zekaya karsi tutumlarini saptamak amaciyla
kullanilabilecek gecerligi ve guvenilirligi saglanmis bir o6l¢gme aracinin
gelistirilmesinin amag edinilmistir. Olgek gelistirme calismalarinda, baslangicta
konu ile ilgili hali hazirda bir 6lgegin olup olmadig1 arastirilir. Konu ile ilgili bir
Olcek mevcut ise amaca hizmet edip etmedigi, duyarli olup olmadigi, o6lcek
uyarlama ¢alismasi yapilip yapilmayacagl detayh bir sekilde incelenir. Eger 6lgek
uygun degil ise amaca hizmet edecek yeni bir 6lgek gelistirmenin gerekliligi
degerlendirilir (Tavsancil, 2005). Literatir taramasi yapildiginda, yapay zeka
alaninda gelistirilmis o6lcekler ve 6gretmenlerin tutumlarimi 6l¢gmek amaciyla
gelistirilen Olcekler incelenmis ve 6gretmenlerin yapay zekaya karsi tutumlarin
olemek amaciyla gelistirilmis bir 6lcege rastlanmamustir. Ilgili  6lgegin
gelistirilmesinin literatiire o6nemli katkilar saglayacag1 dusiiniilerek o6lgegin
gelistirilmesine karar verilmistir. Arastirma kapsaminda baslangicta olciilecek
ozelligin teorisinin cercevesi ve calisma grubuna ait kriterler belirlenmistir. Daha
sonra yerli ve yabanci literatiir taranarak tutumun alt boyutlari, tutum teorisi,
daha once gelistirilen tutum o6lgekleri ve yapay zeka kavrami lzerine arastirma
yapilmigtir. Ardindan 73 ifadeden olusan madde havuzu olusturulmustur. Ol¢cegin
kapsam gecerliligi icin alan uzmanlarinin goriislerine bagvurulmus ve 13 madde
olcegin belirlenen alt boyutlarin1 6l¢medigi ve benzer anlamlara geldigi gerekgesi
ile oOlgcekten c¢ikarilmistir. 60 maddelik 6lgek 20 6gretmene uygulanarak bir
problem olup olmadig: tespit edilmis ve ardindan yap1 gecgerligi ve giivenirlik icin
analizler yapilmistir.

AFA ve DFA yapilmadan once alanyazinda ifade edilen, faktor analizinin 6n
kosullarindan biri olan mevcut veri setinin normal dagilima sahip olup olmadig:
sart1 kontrol edilmistir (Cohen ve digerleri, 2007). Tiim maddeler icin basiklik,
carpiklik, ortalama, mod ve medyan degerleri hesaplanmistir. Elde edilen mevcut
degerler dogrultusunda veri setinin normal dagilima sahip oldugu sonucuna
ulagilmis. Katilimci 6gretmenlerden toplanan verilerin yap1 gecerliliginin
saglanmas1 amaciyla oOlgekteki maddelerin madde toplam korelasyonlarina
bakilmistir. Madde toplam korelasyonu .30 ve iizeri ise maddelerin bireyleri iyi
derecede ayirt ettigi, .20-.30 arasinda yer alan maddelerin zaruri gorilmesi
durumunda teste dahil edilebilecegi ya da bu maddelerin diizeltilmesi gerektigi,
.20’den daha diisiik maddelerin ise testten ¢ikarilmasi gerektigi soylenmektedir
(Buytikoztirk, 2015). Bu dogrultuda madde toplam korelasyonu .30’ dan daha
diisiik olan 13 madde 6l¢cege dahil edilmemis direkt ¢ikarilmistir. Olcekte kalan 47
madde lizerinden AFA yapilmistir. Ogretmenlerden toplanan verilerin AFA’ya
uygunlugunun tespit edilmesi icin gerceklestirilen KMO testi sonucu .947, Barlett's
testi sonucundan elde edilen ki-kare degerinin .01 diizeyinde manidar oldugu
tespit edilmistir (x% (630)=9112,901;p<.001). Bu sonug, mevcut verilerin c¢ok
degiskenli normal dagilimdan geldiginin bir gostergesidir (Cokluk ve digerleri,
2016). Verilerin faktor analizine uygunlugu tespit edildikten sonra ise gelistirilen
Olcegin faktor desenini belirlemek amaci ile temel bilesenler analizi faktérlesme
yontemi olarak se¢ilmistir. Yapilan analizler sonrasinda toplam madde sayis1 36 ve
dort alt boyuttan olusan bir yap1 tespit edilmistir. Bu alt boyutlar; yapay zekanin
ginliik hayatta kullanilmasi (16 madde), yapay zekanin egitimde kullanilmas: (7
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madde), yapay zekay1 benimsememe (7 madde) ve yapay zeka farkindaligi (6)’ dir.
AFA’dan elde edilen bulgular 1s1ginda, faktorlerin toplam varyansa yapmis
olduklar1 katki birinci, ikinci, ticlincii ve dordiincii faktor icin sirasi ile %21.189,
%17.458, %13.740 ve %11.535’dir. Bu faktorlerin varyansa yapmis olduklari
toplam katki ise %63.922'dir. A¢iklanan toplam varyansin %40 ile %60 deger
araliklarinda yer aliyor olmasi ¢ok faktorlii desenlerde kafi olarak goriilse bile,
ozellikle sosyal bilimlerde 6lgek gelistirmede bu deger araligini elde etmek giictiir
(Biiyiikoztiirk, 2007; Tavsancil, 2005). Olgme aracinda yer alan faktérlerin faktor
yuklerinin minimum 414, maximum .838 oldugu tespit edilmistir. DFA yapilarak
AFA sonucunda elde edilen 36 maddelik dort faktorlii yapt dogrulanmistir.
Ogretmenler icin gelistirilen yapay zeka tutum 6lceginin DFA sonuclarindan elde
edilen uyum indeksi degerleri, X2/sd =2,48; RMSEA=0,072; IF1=0,97; NNFI=0,97;
CFI=0.97; NF1=0,96 ve RFI=0,95 olarak bulunmustur. Elde edilen uyum indeklerine
ait degerler Marcholudis ve Schumacher (2007) tarafindan 6nerilen araliklara gore
degerlendirilmistir (Aktaran Seger, 2015). Bu sonuglara gore 6lgegin, DFA’ dan elde
edilen dort alt boyutun yeterli uyum indekslerine sahip oldugu
soylenebilir.Olcegin, DFA’dan elde edilen doért alt boyutun yeterli uyum
indekslerine sahip oldugu kanitlandiktan sonra o6lgegin giivenirlik analizleri
yapilmistir. Faktor 1'den Faktor 4’e dogru Cronbach alfa i¢ tutarlik katsayilari .948,
951, .839 ve .861’dir. Olgegin tamamina ait Cronbach alfa giivenirlik katsayisi ise
.962 olarak tespit edilmistir. Hem 6l¢egin biitiiniinden elde edilen hem de her bir
alt boyuttan elde edilen Cronbach’s Alfa degerlerinin Olgegin gilivenirligini
destekleyici nitelikte oldugu sdylenebilir (Bland ve Altman, 1997; Biiylikoztiirk,
2015; DeVellis, 2003; Pallant, 2010; Sencan, 2005). Ayrica 6lgek genelinde madde
toplam korelasyon degeri .30'un altinda olan bir maddeye rastlanilmamaistir.

Tim sonuglar goz 6niinde bulunduruldugunda, arastirma kapsaminda gelistirilen
ogretmenler icin yapay zeka tutum Ol¢eginin, 68retmenlerin yapay zekaya karsi
tutumlarin1 6lgmek amaci ile kullanilabilecek gecerli ve giivenilir bir 6l¢me araci
oldugu sonucuna varilmistir. Olcek, toplamda 36 maddeden olusmaktadir.
Olcekten alinabilecek minimum puan 36 iken maksimum puan 180’dir. Bu calisma
ile 68retmenler i¢in gecerli ve giivenilir bir 6l¢me araci gelistirilmistir. Gelistirilen
olcek farklh branslarda ve farkli kademelerde gorev yapan tim Ogretmenlere
uygulanarak o6gretmenlerin yapay zeka tutumlar tespit edilebilir. Bu calisma
kapsaminda Ogretmenlerin yapay zeka teknolojisine yonelik tutumlarini tespit
etmek amaciyla kullanilacak 6l¢gme araci gelistirilmistir. Literatiire bakildiginda,
diger egitim paydaslari icinde yapay zekaya yonelik tutum 6lceginin olmadig1 goz
ontinde bulundurularak tutum 6lgegi gelistirilebilecegi 6nerilir.

Etik Kurul izin Bilgisi: Bu arastirma, Firat Universitesi Sosyal ve Beseri Bilimler
Arastirmalart Etik kurulunun 23/01/2023 tarihli 13927 sayili karari ile alinan izinle
yurttilmiistiir.

Yazar Cikar Catismasi Bilgisi: Yazarlar c¢ikar ¢atismasinin olmadigini beyan
etmektedir.

Yazar Katkasi: Biitiin yazarlar arastirmaya esit diizeyde katki saglamigtir.
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Abstract

The purpose of this study is to develop a valid and reliable measurement tool
that can be used to determine teachers' attitudes towards artificial
intelligence technology. In order to determine the content validity, the scale
items were analysed by field experts. In addition, pre-application was
carried out with 20 teachers. After the necessary changes in the pre-
application, the scale was applied to 576 teachers for reliability study and
construct validity. The KMO value of scale was calculated as .947. According
to the Barlett sphericity results, the chi-square value was found to be
significant (X? (630) =9112.901; p<.001). The exploratory factor analysis
(EFA) concluded that 36 items were collected in 4 sub-dimensions. The total
contribution of the components to the variance is 63.922%. When the fit
indices of the model resulting from confirmatory factor analysis (CFA) were
examined (X2/df =2.48; RMSEA=0.072; IFI=0.97; NNFI=0.97; CFI=0.97;
NFI=0.96 and RFI=0.95), it was concluded that the structure in EFA was
confirmed. The Cronbach Alpha reliability coefficient for the overall scale
was .962. The scale has sub-dimensions: the use of artificial intelligence in
daily life (16 items), the use of artificial intelligence in education (7 items),
not adopting artificial intelligence (7 items), and awareness of artificial
intelligence (6 items). After the validity and reliability studies, 36 items were
obtained, including 27 positive and nine negative items. Statistical analyses
show that the scale developed within the scope of this study is a valid and
reliable tool for determining teachers' attitudes toward artificial
intelligence technology.
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Introduction

Artificial intelligence, as a concept, was first mentioned in a recommendation letter
at the Dortmund Conference by McCarthy, Marvin L. Minsky, Nathaniel Rochester
and Claude E. Shannon. However, John McCarthy is accepted as the creator of the
concept of artificial intelligence. Artificial intelligence is a branch of science that
does not have a definition that everyone agrees on, and is explained by many
experts with different definitions, although each definition is correct in itself but
contains differences (Nabiyev, 2003). According to Nillson (2010), artificial
intelligence is activities focused on giving intelligence to machines. According to
Ma et al. (2014), artificial intelligence is computer science focused on solving
cognitive problems related to human intelligence, such as learning, problem-
solving, and pattern recognition. Domingos (2017) stated that artificial intelligence
is about teaching computers to do better than humans. He thinks learning is the
most important part because, without knowledge, no computer can keep up with
humans long-term.

From the mid-17th century to the present day, the evolution of artificial
intelligence and the important developments between these periods can be
considered as three periods (Coppin, 2004; Heuser, 2019; Jin et al., 2018; Kayabas,
2010; Sagiroglu et al., 2003). The period between 1642 and 1970 covers the first
period. This period is the development and data phase of artificial intelligence. The
first generation of intelligent machines, robots, and software were developed
during this period. The period between 1972 and 2000 covers the second period.
This period is the specialization and logic phase of artificial intelligence.
Applications working with expert systems, artificial neural networks, and models
were developed during this period. The period between 2001 and 2019 covers the
third period. This period is the phase of learning and making sense of the
information. A deep understanding of the subject and extensive data processing
methods was developed during this period. In the third period, artificial
intelligence technology applications have been integrated into our daily lives. With
three crucial developments in recent years (the emergence of faster computer
processors, advances in computational approaches, and the availability of large
amounts of big data), artificial intelligence has entered a revival period. Artificial
intelligence has become an integral, inevitable, and widespread part of our daily
lives. Besides, it is often a hidden part of our lives. In our daily lives, artificial
intelligence is generally known as an advanced computer program, an intelligent
recommendation system (like Netflix), a personal assistant (like Siri, Cortana,
Google Assistant, Alexa), or a language learning application (like Duolingo). In
addition, recently, voice-activated smart speakers (Amazon Echo, Google Home,
Sonos One, Apple HomePod) have made artificial intelligence more visible. When
looked at, the developments in the field of artificial intelligence are both
groundbreaking and transformative in many respects (Holmes et al., 2019).

Artificial intelligence, one of the most popular technologies today, is used in many
areas, such as energy, health, industry, communication, social media,
entertainment, finance, and banking. Unsurprisingly, this technology, which has
influenced many sectors, is also used in education. However, although its impact
has been limited compared to other industries, the use of artificial intelligence in
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education has gained increasing momentum and achieved significant success,
especially in recent years (Murphy, 2019). Its use in education is increasing daily,
and many different applications are being developed. Although most people are
unaware of the integration of artificial intelligence in education, this technology
has entered classroom environments and brought education to different
dimensions with concepts such as "smart, personalized, or adaptive learning
systems." The application areas of artificial intelligence in education can generally
be examined under three headings: Expert systems, dialogue-based systems, and
intelligent tutor systems (Arslan, 2020). Expert systems are computer programs
that can perform tasks at a level that can be done by a person or people
experienced in a field through numerous artificial intelligence algorithms.
Dialogue-based systems, on the other hand, give feedback to students according to
their expectations and misconceptions. For this purpose, it first records the correct
answers the students provided, their expectations, and the misconceptions they
frequently express. Then, it identifies the student's expectations and
misconceptions and gives feedback to the student. Intelligent tutoring systems
have emerged due to efforts to overcome some limitations in computer-assisted
teaching. In other words, it is an improved model of computer-assisted teaching
systems. Holmes et al. (2019) stated that intelligent tutoring systems are the most
frequently used system in artificial intelligence in education. This system provides
personalized learning environments that suit students' levels and allow them to
progress step by step (Alkhatlan & Kalita, 2018). Artificial intelligence in education
generally offers individualized and adaptable learning environments to people and
provides instant feedback by making machine-supported inquiries anytime and
anywhere (Chiu et al, 2022). Although the application areas of artificial
intelligence in education are given under these three headings, artificial
intelligence applications are constantly developing and deepening. With this, new
concepts, new ideas, and new methods emerge. Therefore, artificial intelligence
technology has tremendous potential in the field of education. This potential of
artificial intelligence attracts more and more attention from educators and
researchers daily, and the number of studies is increasing daily (Shaikh et al.,
2022).

It is seen that there has been an increase in the literature review on the use of
artificial intelligence techniques in education in Turkey in recent years (Abbasoglu,
2020; Akdeniz, 2019; Akmese et al.,, 2021; Aktas & Dogan, 2011; Alan, 2023; Arici &
Karaci, 2013; Aygun, 2019; Celik, 2014; Isler & Kilic, 2007; Ozbek, 2019; Yavuzalp,
2012). Some artificial intelligence studies carried out domestically and abroad in
education are listed below.

In their study, Erdemir and Ingec (2014) aimed to examine the effect on success by
adapting some of the subjects in the physics course to WEB-based intelligent
teaching systems, enabling learning to take place independent of time and space.
After the application, they determined that intelligent teaching systems increased
success. Arici and Karaci (2013) have developed an e-learning system to realize the
opportunities offered by the e-learning model for Turkish native language learning.
Dogan and Aktas (2011) conducted research in the field of intelligent teaching
systems. They stated that traditional intelligent teaching systems include four
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modules: knowledge module, student model module, teaching module, and user
interface module. In their studies, they added the fifth module to their intelligent
education systems by developing a new module called the 'regulatory module,’
which enables intelligent education systems to be flexible and changeable
according to the student's current situation. Chassignol et al. (2018) described the
impact of artificial intelligence on education in general and offered a perspective
on the subject. Akdeniz (2019) developed an intelligent toy using artificial
intelligence techniques to help preschool children develop shape, color, number,
and animal concepts. He investigated the usability of the developed intelligence toy
and evaluated its effectiveness in line with the opinions of parents and preschool
teachers. Aygun (2019), in his study with 9th-grade high school students, designed
an intelligent teaching system called ArtiBos, which can be gamified and adapted to
teach problems in inequalities and equations problems related. Malik et al. (2018)
considered that the contribution of artificial intelligence in education has always
been significant and stated that it helps teachers and students in various ways. In
their work, they analyzed in-depth the research conducted around the world,
which includes artificial intelligence techniques applied in the education sector, to
summarize and emphasize the importance of artificial intelligence in teaching and
student evaluation. Williams (2018), in her study, developed a preschool-oriented
programming curriculum with an artificial intelligence-based practical toolkit for
preschoolers aged 4-6 and aimed to determine its effect on children. As a result of
the study, the researcher stated that children understand robots as "learning"
machines, they are encouraged to design their robots, and they see artificial
intelligence technology not only as of the user but also as an area where they can
play a role in designing and building. Zhao et al. (2019) stated that artificial
intelligence-based teaching positively affects students' academic achievement and
also plays an essential role in reducing word forgetfulness. Han et al. (2020) tried
to determine elementary school teachers' perceptions of using artificial
intelligence in education. As a result of their studies, they have determined that
artificial intelligence technology is the most appropriate method for helping
classroom activities and problem-based learning. Artificial intelligence in
education has features such as encouraging student participation in the lesson,
personalized learning, and attracting interest. Topal et al. (2021) stated that
chatbots can support course teaching by improving student performance and
learning. Park and Kwon (2023) have adopted two aims in their studies. The first is
to develop an education program that uses artificial intelligence in South Korea's
secondary school system. The other is to examine the effectiveness of the program.
In other words, the study consisted of three stages: preparation, development, and
improvement.

Just like other technologies, the main reason for using artificial intelligence
technology in education is to support learning, to include new ones in existing
learning environments, and, as a result, to make education the most efficient by
increasing the quality and quality of education to higher levels. In addition, another
aim is for students to understand the logic of artificial intelligence technology, to
learn the stages of designing and using it, and to create knowledge that they can
use in case of need in the later stages of their lives (Korucu & Bicer, 2020).
According to Chassignol et al. (2018), artificial intelligence technology significantly
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affects the education sector. In a study on how artificial intelligence affects people
and society, they stated that "artificial intelligence applications are frequently used
by today's educators and students with some differences between K-12 and
university settings" through tools and technologies such as adaptive learning
systems, teaching robots, and intelligent tutoring systems (cited in Chassignol et
al., 2018). As a result of the integration of artificial intelligence into education,
there are changes in the way education functions. This change brings new goals
with it. Educators are the ones who have to adapt to both new goals and new ways
of functioning. The use of artificial intelligence systems by school administrators
and teachers and their ability to work in harmony with these systems are essential
for the effectiveness of using artificial intelligence in education. Especially in recent
years, studies on artificial intelligence integration in schools have been carried out
by students (Demirtas & Turksoy, 2023; Sacan et al,, 2022), teachers (Aktas, 2021;
Darayseh, 2023; Demirtas & Turksoy, 2023; Dulger & Gumuseli, 2023; Ozdemir,
2023; Ozer et al., 2023; Uyak et al,, 2023), teacher candidates (Cam et al., 2021;
Erdogan & Bozkurt, 2023; Haseski, 2019; Incerti, 2020), school administrators
(Aktas, 2021; Dulger & Guimiiseli, 2023; Sincar, 2023; Uyak et al, 2023) and
parents (Demirtas & Turksoy, 2023), there is an increasing number of studies on
the views, awareness, concerns and metaphorical perceptions. When the studies
are analyzed, it is seen that the majority of them are qualitative studies.
Quantitatively, only the "Artificial Intelligence Awareness Level Scale for Teachers"
developed by Ferikoglu (2021) and the "Artificial Intelligence Anxiety Scale"
adapted into Turkish by Akkaya et al. (2021) were found. When the related
literature was analyzed, no scale prepared in accordance with Turkish culture or
developed abroad but adapted to measure teachers' attitudes towards artificial
intelligence technology was found among the sources that could be accessed.

The attitudes of teachers, who are the practitioners of artificial intelligence
technology, towards artificial intelligence are essential to the success of this
technology. Attitudes direct behaviors and affect behaviors, and they can be
learned, making them essential. Attitude is the tendency to react to the object,
event, or subject in one's environment (Sevim & Kaya, 2023). In this tendency,
knowledge, emotions, and motivation of the individual are very important. The
literature states that attitude has three dimensions (Morris, 2015; Susar Kirmizi et
al, 2021). These are cognitive (knowledge and beliefs), affective (a like-dislike
situation about something that varies from individual to individual and cannot be
explained concretely), and behavioral (the effect of attitude on behavior). Inceoglu
(1993) stated that these three elements interact with each other and that a change
in one element causes a change in other elements in a consistent manner.
Kagit¢cibas1 (2010) defines attitude as the positive or negative reaction of
individuals towards objects, people, and events. According to Erkus (1994),
attitude is the tendency attributed to an individual and regularly forms the
individual's feelings, thoughts, and behaviors toward a psychological event. In
addition, Erkus (1994) also stated that the sum of cognitive, affective, and
behavioral elements constitutes the strength of attitude. In different definitions of
attitude, it is stated that attitudes direct behaviors (Ulgen, 1997) and are also
behavioral reactions (Bohner & Wanke, 2004). In studies conducted on individuals'
attitudes toward a subject, it has been stated that attitudes cannot easily change
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but are formed gradually and as a result of a specific accumulation over a long
period (Turkmen, 2007). Invisible attitudes are not concrete behaviors but
tendencies that prepare for the emergence of behavior (Kahramanoglu et al,
2018). In other words, the existence of an attitude can be understood from the
observable behaviors that the attitude is assumed to reflect. Since attitudes cannot
be observed directly, predictions can be made about individuals' attitudes based
on their behaviors. This scale aims to determine the attitudes of teachers, who are
society's most significant building blocks, towards artificial intelligence, one of the
popular technologies of the age. Teachers are important role models who guide
generations. Their feelings, thoughts, and behaviors on a subject are reflected in
the generations they raise. Determining teachers' attitudes, who have to keep up
with the digital age, towards artificial intelligence technology will be very
important and guiding for the projects carried out so far and planned to be carried
out after today. This study aimed to develop a valid and reliable measurement tool
for determining teachers' attitudes toward artificial intelligence. The scale
developed at the end of the process will be a valid and reliable measurement tool
that can meet the needs of researchers in studies on artificial intelligence.

Method

The research was conducted using the survey model, one of the quantitative
research methods. This model describes an event that has existed in the past or
still exists as it is without any changes or adjustments (Karasar, 2018). Within the
scope of this study, the survey model was preferred because it studies a subject
such as attitude that needs to be investigated with large samples of participants.

Participants

The study participants consisted of teachers working at different levels. No branch
distinction was made among the teachers. Information about the study group is
given in Table 1.

Table 1
Sample of The Study
N %
Female 374 64.9
Gender Male 202 35.1
Total 576 100
1-5 years 170 29.5
Seniority 6-10 years 146 25.3
11-15 years 108 18.7
16 and over 152 26.3
DEF-Education Associate 6 1.04
Graduated Education Institution Degree
License 422 73.2
Graduate 130 22.5
Doctorate 18 3.1
Pre-School 45 7.8
Instructional Positions Primary school 72 12.5
Middle School 269 46.7
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High School 190 32.9

When Table 1 is analyzed, it is seen that 64.9% of the teachers participating in the
study are female, and 35.1% are male. 29.5% of the teachers have 1-5 years of
professional seniority, 25.3% have 6-10 years of professional seniority, 18.7%
have 11-15 years of professional seniority, and 26.3% have 16 and above years of
professional seniority. Regarding the educational institution of graduation, 1.04%
of the teachers graduated from DEF-education with an associate degree, 73.2%
with a bachelor's degree, 22.5% with a master's degree, and 3.1% with a doctorate.
In addition, 7.8% of these teachers work in primary school, 12.5% in secondary
school, 46.7% in high school, and 32.9% in other levels.

All research data were collected from teachers working in Elazig, per the ethics
committee's permission. The prepared scale was delivered to teachers via Google
Forms. Since there was no transition to another item without marking any item
during the filling phase of the scale, there was no missing data, and all the data
obtained from 576 teachers were evaluated. The data collection phase covers
approximately two months.

The Stage of Establishing Attitude Items

Within the scope of this research, which aims to develop an artificial intelligence
attitude scale for teachers, the framework of the theory of the feature to be
measured and the criteria for the study group were initially determined (De Vellis,
2014). Then, domestic and foreign literature was reviewed, and research was
conducted on the sub-dimensions of attitude, attitude theory, previously
developed attitude scales, and the concept of artificial intelligence. In scale
development studies, it is essential to investigate the theoretical structure of the
feature to be measured at the beginning. The literature determined that various
achievement tests, multiple intelligence theory scales, learning style scales,
problem-solving inventory, interviews, and observation forms were used as data
collection tools within the scope of studies on artificial intelligence. In other words,
information about artificial intelligence was collected qualitatively. In studies
where, artificial intelligence was integrated into education, learning environments
based on artificial intelligence were compared with traditional learning
environments, and it was investigated whether it increased academic achievement,
productivity, and effectiveness in education. Quantitatively, the "Artificial
Intelligence Awareness Level Scale for Teachers" developed by Ferikoglu (2021)
and the "Artificial Intelligence Anxiety Scale" adapted into Turkish by Akkaya et al.
(2021) were used directly for artificial intelligence. The literature review found no
scale developed to measure teachers' attitudes toward artificial intelligence
technology.

In order to measure teachers' attitudes towards artificial intelligence, an item pool
was first created. While writing the items, attention was paid to include positive
and negative items and cognitive, affective, and behavioral dimensions. Then, the
researchers created an item pool consisting of 73 statements. The items in the 5-
point Likert-type scale were determined as "strongly agree," "agree," "moderately
agree," "disagree," and "strongly disagree." The scale was applied to 576 teachers
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(306 for EFA and 270 for CFA), and construct validity and reliability analyses were
performed. Data were collected from different samples for EFA and CFA. While EFA
was conducted with SPSS 23.0, CFA was conducted with Lisrel 8.51.

Findings

In this section, information about the validity and reliability of the developed scale
is given.

Content Validity and Pre-Pilot Application

One of the logical ways to determine content validity is expert opinion. Experts are
expected to evaluate the scale items regarding content validity. The scale prepared
to determine the content validity was analyzed by three lecturers working in the
Department of Computer Education and Instructional Technologies and one
Turkish Education lecturer. In Lawshe's (1975) technique, it was emphasized that
there should be a 3-option evaluation for each item presented to the experts in
content validity. These were scored as three if "appropriate”, two if "appropriate
but should be corrected" and one if "should be removed". The expert opinion form
used in the study was prepared with three options based on these criteria. Experts
were also asked to express their opinions and suggestions about the items.
According to the feedback received, the items were revised and rewritten in line
with the recommendations because some did not fully measure the determined
sub-dimension, some were difficult and complex to understand, and the experts re-
examined the items. The scale, which initially consisted of 73 items, was organized
as 60 items in total, 30 positive and 30 negative items due to expert opinions. The
content validity of the scale was ensured by finalizing the scale.

The scale whose content validity was ensured was applied to 20 teachers, and they
were asked to read the scale and determine the items they did not understand. In
this process, the average response time of the scale was defined as 30 minutes
(based on the content-validated version), taking into account how many minutes
the teachers answered the scale.

Construct Validity

Construct validity; item analysis (internal consistency) based on item-total score
correlation was determined by EFA and CFA tests.

Before conducting EFA and CFA, one of the prerequisites of factor analysis, which
is stated in the literature, was to check whether the existing data set had a normal
distribution (Cohen et al., 2007). This condition was fulfilled for data sets obtained
from different samples for EFA (n1=360) and CFA (n2=270). Kurtosis, skewness,
mean, mode, and median values were calculated for all items. The kurtosis and
skewness values for the items in the data obtained from the sample groups in
which EFA and CFA were performed were found to be between +2 and -2 Kurtosis
and skewness values in these ranges are accepted as indicators of normal
distribution in the literature (Cameron, 2004). The mean, mode, and median values
obtained from the data were found to be very close to each other. In this case, it is
another criterion that normal distribution is provided (Can, 2017). In line with the
existing values, it was concluded that the EFA and CFA data sets had a normal
distribution, and factor analyses were performed.
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Item-Total Score Correlation (Internal Consistency)

Item total score correlation is based on examining the relationship between the
scores obtained from the test items and the test's total score (Tezbasaran, 1996). A
high and positive item-total correlation in a scale indicates that the items show
similar behaviors and the internal consistency of the scale is high (Buyukozturk,
2015). Suppose the item-total correlation is .30 and above. In that case, it is said
that the items distinguish individuals well; the items between .20-.30 can be
included in the test if deemed necessary, or these items should be corrected, and
the items lower than .20 should be removed from the test (Buyukozturk, 2015).

In the item-total correlation evaluation of this scale, which is being developed to
measure the attitude toward artificial intelligence technology for teachers, a value
of .30 was taken as a criterion to ensure internal consistency. As a result of the
analysis, items with an item-total correlation value below .30 were not included in
the scale. The results of the analysis are given in Table 2.

Table 2
Item-Total Score Correlations
Item No Item Total Item No Item Total
Correlation Correlation
Item1 .675 Item 31 437
Item 2 .736 Item 32 .784
Item 3 726 Item 33 .643
Item 4 773 Item 34 773
Item 5 741 Item 35 .392
Item 6 .663 Item 36 .181
Item 7 .610 Item 37 .259
Item 8 746 Item 38 .648
Item 9 .365 Item 39 771
Item 10 .708 Item 40 .570
Item 11 .549 Item 41 487
Item 12 .775 Item 42 -221
Item 13 724 Item 43 325
Item 14 .791 Item 44 .755
Item 15 466 Item 45 .804
Item 16 714 Item 46 .696
Item 17 727 Item 47 .825
Item 18 .526 Item 48 .809
Item 19 .560 Item 49 .523
Item 20 .533 Item 50 .363
Item 21 .107 Item 51 .167
Item 22 .648 Item 52 -.051
Item 23 141 Item 53 .743
Item 24 .738 Item 54 -.079
Item 25 .690 Item 55 .589
Item 26 .557 Item 56 .502
Item 27 458 Item 57 677
Item 28 .140 Item 58 .290
Item 29 .297 [tem 59 465
Item 30 .188 Item 60 .091
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As shown in Table 2, 13 items (items 21, 23, 28, 29, 30, 36, 37, 42, 51, 52, 54, 58
and 60) were excluded from the scale because the item-total score correlations
were below .30. The item-total correlation coefficients of the remaining 47 items
appear to have ranged between .325 and .825.

Exploratory Factor Analysis

Before applying EFA to a data set, it is necessary to look at the results of the Kaiser-
Meyer-Olkin (KMO) test to evaluate the suitability of the data structure in terms of
sample size. The KMO value of the scale was found to be .947. Based on this value,
it was seen that the sample size was suitable for factor analysis (Leech et al., 2005;
Sofroniou & Hutcheson, 1999; Tavsancil, 2005). According to the results of the
Barlett test, which examines whether there is a relationship between the variables
based on partial correlations, the chi-square value obtained showed a significant
difference. (x2 (630)=9112.901;p<.001). This result indicates that the available
data come from a multivariate normal distribution. (Cokluk et al., 2012).

There are seven different factor extraction methods in exploratory factor analysis.
These are principal component analysis, principal factors analysis, image factor
analysis, maximum probability factor analysis, unweighted least squares analysis,
alpha factorization analysis, and generalized most minor squares analysis (Cokluk
et al, 2012). Principal component analysis is the most commonly used factor
extraction method. (Buyukozturk, 2002; Gorsuch, 2008; Sencan, 2005). The
purpose of principal component analysis is to extract the maximum variance from
the data set with each component. In other words, it is a solution for researchers
who want to reduce a large number of existing variables under a smaller number
of components (Cokluk et al., 2012). In this study, the principal component analysis
method, one of the factor extraction methods, was used because an attitude scale
was developed to determine teachers' attitudes towards artificial intelligence; that
is, the aim was to develop a scale and to determine under which dimensions the
items could be grouped. Another critical issue after factor extraction is the rotation
of factors. Factor rotation aims to maximize the load of each item on a particular
factor and to provide a better interpretation of the factor structure (Yong & Pearce,
2013). The reason for this is that a variable can be associated with more than one
factor. There are two types of rotation. One of them is vertical rotation, and the
other is oblique rotation. Information in the literature indicates that rotation
results almost always produce similar results. However, it is emphasized that it is
preferred more in almost all of the applications because it is easier to rotate
upright in the interpretation part (Rennie, 1997). In this study, maximum
variability (varimax), which is one of the vertical rotation methods, was chosen as
the rotation method. Varimax is the most commonly used factor rotation
technique. In cases where there is a multifactorial structure (Buyukozturk, 2002)
or in minimizing the number of items with high factor loads in more than one
factor (Yong & Pearce, 2013), it is suggested that varimax is a more appropriate
choice.
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Looking at the first figure, it is seen that the graph curve shows a rapid decrease,
whereas the fourth factor is in the graph. After the 4th factor, it is seen that the
curve proceeds in the same direction. According to the result of the Varimax
Rotation Technique analysis of scale items performed over 47 substances, it was
found that there were eight components with an eigenvalue above 1. The
contribution to the total variance of these eight components is 71.148 %. The
contribution to the variance of eight components is given in Table 3.

Table 3

Percentage Value Table of Contribution of Eight Components to Variance
Factors Percent Values
Factor 1 44980
Factor 2 6.304
Factor 3 5.578
Factor 4 4.312
Factor 5 2.704
Factor 6 2.546
Factor 7 2.461
Factor 8 2.263
Total 71.148

When Figure 1 and Table 3 are examined together, it is seen that four components
make a significant contribution to the variance. While developing the scale, the
expected number of factors was determined as four. It is significant that the results
of the analysis and the expected result are compatible. When the analysis was
repeated for four factors, the total contribution of the factors to the variance was
18.352%, 16.402%, 13.285%, and 13.135% for factors one, two, three, and four,
respectively. The total contribution of factors one, two, three, and four to the
variance is 61.174%. In EFA, there are different value ranges in the literature with
the factor loading values of the items. The items are expected to have high loadings
on the factor to which they belong. Stevens (2002) stated that if the factor loading
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value is greater than 0.40, it should be evaluated; Kline (1994) stated that if it is
0.60 and above, it is high, while the loading value between 0.30-0.59 is moderate.
According to Tabachnick and Fidell (2001), as a basic rule, the loading values of
each variable should be evaluated at 0.32 and above. In the literature, there is a
common view that the minimum factor loading value of the item should be 0.30,
but there are also theorists who argue that it should be 0.40 (Cokluk et al.,, 2012).
In the EFA conducted to reveal the factor pattern of the scale within the scope of
this study, .32 was taken as the acceptance level for factor loading values (Cokluk
et al., 2012; Tabachnick & Fidell, 2001). In the analysis performed over four
factors, it was determined that items 15,17,10,24,16,26,40 and 11, i.e., eight items,
were overlapping, and the factor loading values of items 12,14 and 43, i.e., three
items, did not meet the acceptance level. 11 items were excluded from the analyses
one by one. EFA was conducted again after each item was removed. No
overlapping item was found in the analyses. After the 11 items were removed from
the scale, the factor loading values and common factor variances of the remaining
items are given in Table 4.

Table 4
Factor Pattern of Scale (Vertical Rotation)
Items Factor 1 Factor 2 Factor 3  Factor 4 Common
Factor
Variance
(h2)
Item 57 728 217 .257 .136 .66
Item 59 702 .095 112 -.036 .52
Item 32 .655 402 .240 242 71
Item 46 .650 209 .522 .083 .75
Item 48 .650 415 .375 .186 77
Item 33 .649 264 .336 .051 .61
Item 44 .649 .297 .379 .175 .68
Item 47 .646 428 .394 .185 .79
Item 34 .644 378 243 .248 .68
Item 45 .642 304 .337 323 72
Item 39 .635 341 .264 .286 .67
Item 56 .606 .027 .024 .260 A4
Item 53 .592 311 .296 .300 .62
Item 55 .591 217 .134 .250 48
Item 38 .552 .340 .089 .295 .52
Item 50 514 .054 -.084 .184 31
Item 2 315 .838 .193 134 .86
Item 5 269 .829 .256 .149 .85
Item 3 .355 .809 .198 .087 .83
Item 6 .200 .806 .011 .283 77
Item 4 361 794 .245 143 .84
Item 1 151 .758 127 324 72
Item 8 .235 .654 177 438 71
Item 35 201 .084 .797 -.066 .69
Item 27 .189 .169 .794 .010 .69
Item 31 246 074 726 .066 .60
Item 49 170 142 .668 .230 .55
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Item 41 .037 077 .640 414 .59
Item 7 318 .208 .559 254 .52
Item 9 042 277 414 134 27
Item 20 286 127 -.033 734 .64
Item 19 .081 212 243 721 .63
Item 22 318 215 127 .709 .67
Item 18 203 157 .080 .652 .50
Item 13 219 335 .353 .606 .65
Item 25 333 371 .185 512 .54

As seen in Table 4, as a result of the factor analysis, it is seen that the factor load
value of 29 items is above 0.60, the factor load value of six items is above 0.50 and
the factor load value of one item is above 0.40. When the values for the 36 items of
the attitude scale are analyzed, it is seen that the common factor variance of none
of the items is less than .20. The factor loadings of the items varied between .414
and .838. As a result of the factor analysis conducted after the overlapping items
were not included in the study, the contribution of the factors to the total variance
was found to be 21.189% for the first factor, 17.458% for the second factor,
13.740% for the third factor and 11.535% for the fourth factor. The contribution of
these four factors to the variance together is 63.922%. Although it is considered
sufficient in multifactor designs that the total variance explained is between 40%
and 60%, it is difficult to obtain this value range, especially in scale development in
social sciences (Buyukozturk, 2007; Tavsancil, 2005).

Factor 1, which explains 21.189% of the total variance, consists of 16 items. The
factor loadings of the items collected in the factor vary between .514 and .728.
Information about the current items and factor loadings is given in Table 5.

Table 5
Factor Load Values of Attitude Items

[tems Factor
Loadings

157 [ think working harmoniously and levelly with humanoid 728
robots in the workplace is possible

159 [ would like my colleagues to be only artificial intelligence 702
robots

132 [ think many things will become easier in our lives with .655
artificial intelligence

146 [ do not see artificial intelligence as a threat; on the contrary, .650
[ think it will be an opportunity in many respects

148 Rapid developments are strengthening the possibility that .650
machines will be able to do everything that humans can do

133 [ would be happy to see human-machine hybrid humanoid .649
robots among us

144 I think artificial intelligence will solve the problems of .649
mankind in many respects

147 [ think that artificial intelligence-supported education will .646
make teachers' work easier

134 I like to use artificial intelligence applications .644

145 I think the whole world needs artificial intelligence 642
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139 I think conscious robots can make our lives easier in many .635
areas

156 [ think robots can be more productive than humans in .606
business areas

153 [ can be a role model for my environment by using artificial .592
intelligence technology

I55 [ think that many different job opportunities will enter our 591
lives with artificial intelligence

138 I would like to see robots with empathy skills among us .552

150 [ think that artificial intelligence applications will be more 514
effective than the teacher for students with adaptation
problems

When Table 5 is analyzed, it is seen that factor 1 has 16 items, all of which are
positive and grouped under the sub-dimension of "use of artificial intelligence in
daily life."

Factor 2, which explains 17.458% of the total variance, consists of seven items. The
factor loadings of the items collected in the factor vary between .654 and .838.
Information about the current items and factor loadings is given in Table 6.

Table 6
Factor Load Values of Attitude Items

[tems Factor
Loadings

12 [ would like artificial intelligence technology to be integrated .838
into education

I5 [ think artificial intelligence-based personalized learning .829
environments will contribute to learning

13 [ think that there should be suitable environments in schools .809
where artificial intelligence applications can be applied

16 I would like to inform my students about current .806
developments in the field of artificial intelligence

14 I would like to use artificial intelligence applications in .794
lessons/activities

11 I would like to receive training in artificial intelligence .758

18 [ would like to attend symposiums or congresses on .654

"artificial intelligence"

When Table 6 is analyzed, seven items are found in factor 2, all of which are
positive and grouped under the sub-dimension of "using artificial intelligence in
education.”

Factor 3, which explains 13.740% of the total variance, consists of seven items. The
factor loadings of the items collected in the factor vary between .414 and .797.
Information about the current items and factor loadings is given in Table 7.
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Table 7
Factor Load Values of Attitude Items
[tems Factor
Loadings

135 [ think that by training machines, we are dragging our future 797
into darkness with our own hands

127 [ think artificial intelligence will be the end of us all 794

131 As a result of the rapid development of artificial intelligence, 726
difficult days await humans

149 [ don't think humanity and artificial intelligence will be .668
inseparable

141 Trying to understand artificial intelligence technology is a .640
waste of time

17 I would not be happy working with artificial intelligence .559
robots

19 [ would not want to use artificial intelligence applications in 414
my lessons

When Table 7 is analyzed, seven items are found in factor 3, all of which are
negative and grouped under the sub-dimension of "not adopting artificial
intelligence."

Factor 4, which explains 11.535% of the total variance, comprises six items. The
factor loadings of the items collected in the factor vary between .512 and .734.
Information about the current items and factor loadings is given in Table 8.

Table 8
Factor Load Values of Attitude Items

[tems Factor
Loadings
120 I read or follow magazines, books, articles, news, etc. .734
related to artificial intelligence
119 I do not follow developments in artificial intelligence 721
122 | follow the humanoid robots being developed .709
118 [ know what artificial intelligence means. .652
113 I get bored while reading about developments in artificial .606
intelligence technologies
125 [ know whether the applications I use are supported by 512

artificial intelligence or not

When Table 8 is analyzed, it is seen that there are six items in factor 4, which are
grouped under the sub-dimension of "awareness towards artificial intelligence."
While items 19 and 13 are negative, the remaining four are positive.

Confirmatory Factor Analysis

After the EFA, CFA was performed with the Lisrel 8.80 program to determine the
fit values of the scale, which consists of a total of 36 items and four factors. The
path diagram of the CFA is given in figure 2.
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Figure 2
Standardized Factor Loads Obtained as a Result of DFA
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As a result of CFA, the fact that no item in the model is shown in red indicates that
all items are significant at the level of .05 (Joreskog & Sorbom, 1993). The factor
loadings of the model obtained as a result of CFA are given in Figure 2. For factor
loadings, the sub-dimension of "attitude towards the use of artificial intelligence in
daily life" varies between .37 and .86; the sub-dimension of "attitude towards the
use of artificial intelligence in education" varies between .75 and .91; the sub-
dimension of "not adopting artificial intelligence" varies between .43 and .75, and
the sub-dimension of "artificial intelligence awareness" varies between .60 and .80.
In this case, all items have sufficient loading values in terms of factor loading
values.

Different researchers have made different suggestions for the fit indices that
should be used in evaluating model fit in CFA. For example, while some researchers
recommend the use of indices such as X2, SRMR-RMR, CFI-IFI, RMSEA, NNFI, and
TLI (Brown, 2015; Kline, 2016), some suggest that as many fit indices as possible
should be used (Cabrera-Nguyen, 2010). Crowley and Fan (1997) suggested that
each fit index should be reported as often as possible during the evaluation of
model fit in CFA because it provides information about a different aspect of model
fit. It was observed that different numbers of indices were included in the
completed scale development studies (igde & Yakar, 2022; Kapat et al., 2022;
Kayhan et al., 2020; Kilcan, 2021; Oker & Tay, 2020). This study analyzed NFI,
NNFI, IFI, RFI, CFI, RMR, RMSEA, and X2?/df indices. As many indices as possible
were reported, and model fit was evaluated. Whether the fit indices found suitable
for the analysis in the study showed acceptable or perfect fit was evaluated
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according to the ranges suggested by Marcholudis and Schumacher (2007) (as
cited in Secer, 2015). The results of the first analysis showed that values other than
RMSEA were acceptable or excellent fits. RMSEA index less than .08 means that
there is an acceptable level of fit. However, this value was found to be .82 in the
first analysis. The proposed modification procedures were examined, and two
modifications were made in the model for four items in the same sub-dimension,
which overlap semantically and theoretically. When the path diagram was
examined after the modification procedures, X2=1.456.13, df=586 p=.000. P value
is significant at the .01 level. Since the sample size is prominent in many CFAs, a
significant p-value is considered normal (Cokluk et al.,, 2012). The other fit index
taken into consideration is X2. In CFA, X2 is evaluated by proportion to the degrees
of freedom (df). When these values are divided by each other, it is seen that the
X2/df ratio is 2,48. The fact that this ratio is between 2 and 3 may mean that there
is an acceptable level of fit. When RMSEA is analyzed, it is seen that there is a fit
index of .074. If this index is less than 0.08, it means that there is an acceptable
level of fit. In this case, the RMSEA fit index gives an acceptable fit value. The values
of the other fit indices examined within the scope of CFA are CFI=.97; NNFI=.97;
NFI=.96; RMSEA=.074; IF1=.97 and RFI=.95. In this case, X2/df and RMSEA showed
acceptable fit in CFA, CFI, NNFI, NF], IF], and RFI showed excellent fit. According to
these results, it can be said that the four sub-dimensions of the scale obtained from
CFA have adequate fit indices.

Reliability

The structure of four dimensions and 36 items obtained from the scale was
subjected to reliability analysis. In order to prove the reliability of the scale, item-
total score correlation (internal consistency) and Cronbach Alpha reliability
coefficient were calculated for the whole scale and each sub-dimension. For this
purpose, firstly, the differences between the item mean scores of the lower 27%
and upper 27% groups formed according to the total scores of the test were
determined using an unrelated t-test. Since the number of items was high, only the
information about the six items with the lowest and highest values is presented in
Table 9.

Table 9
Item Analysis Results
Item No Item Total Correlation t
(Lower %27-Upper %27)
Item 9 .387 7.446™
Item 18 467 7.987
Item 50 .362 5.996™"
Item 45 .809 15.124™
Item 47 .847 18.616™"
Item 48 .835 18.357**

When Table 9 is analyzed, it is seen that among the 36 items on the scale, the
lowest item-total correlation is .362, and the highest item-total correlation is .847.
It is also seen that the t value is significant (p<.001). These results can be
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interpreted as high validity of the items in the scale (Buyukozturk, 2015). As a
result of the reliability study conducted in this study, the Cronbach Alpha
reliability coefficient of the scale was determined as 0.962. Cronbach's Alpha
reliability coefficient values based on sub-dimensions are .948 for the sub-
dimension of "using artificial intelligence in daily life," .951 for the sub-dimension
of "using artificial intelligence in education," .839 for the sub-dimension of "not
adopting artificial intelligence" and .861 for the sub-dimension of "awareness
towards artificial intelligence." Acceptable value ranges of Cronbach's Alpha
reliability coefficient vary according to scientists, scientific disciplines, and
research fields (Cam et al., 2010). According to some researchers in the literature,
Cronbach's Alpha value of .70 and above is considered sufficient for internal
consistency criteria (Bland & Altman, 1997; Buyukozturk, 2015; Pallant, 2010).
DeVellis (2003) stated the minimum acceptable limit for Cronbach's Alpha value as
.65. According to George and Mallery (2003), a Cronbach's Alpha value above .90 is
considered excellent, between .80-.90 is considered good, between .70-.80 is
considered acceptable, between .60-.70 is considered suspicious, between .50-.60
is considered poor and less than .50 is considered unacceptable (Sencan, 2005). In
this study, while the Cronbach's Alpha value of the overall scale was .962, the
factors' Alpha value varied between .951 and .839. Therefore, it can be said that
both Cronbach's Alpha values obtained from the whole scale and each sub-
dimension support the scale's reliability.

Discussion, Conclusion, and Suggestions

This study aims to develop a valid and reliable measurement tool that can be used
to determine teachers' attitudes toward artificial intelligence. In scale development
studies, whether there is an existing scale on the subject is initially investigated.
Suppose a scale is available on the subject. In that case, it is examined in detail
whether it serves the purpose, is sensitive, and whether a scale adaptation study
can be carried out. If the scale is unsuitable, developing a new one that will serve
the purpose is evaluated (Tavsancil, 2005). When the literature was scanned,
scales developed in artificial intelligence and scales developed to measure
teachers' attitudes were examined, and no scale developed to measure teachers'
attitudes toward artificial intelligence was found. Considering that the
development of the relevant scale would significantly contribute to the literature, it
was decided to develop the scale. Within the scope of the research, the framework
of the feature theory to be measured and the criteria for the study group were
determined at the beginning. Then, local and foreign literature was scanned, and
research was conducted on the sub-dimensions of attitude, attitude theory,
previously developed attitude scales, and the concept of artificial intelligence.
Then, an item pool consisting of 73 statements was created. Field experts' opinions
were consulted for the scale's content validity, and 13 items were removed from
the scale because they did not measure the specified sub-dimensions of the scale
and had similar meanings. The 60-item scale was applied to 20 teachers to
determine whether there was a problem, and then the scale was analyzed for
construct validity and reliability.

Before conducting EFA and CFA, one of the prerequisites of factor analysis, which
is stated in the literature, was to check whether the existing data set had a normal
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distribution (Cohen et al., 2007). Kurtosis, skewness, mean, mode, and median
values were calculated for all items. In line with the current values obtained, it was
concluded that the data set had a normal distribution. In order to ensure the
construct validity of the data collected from the participating teachers, the item-
total correlations of the items in the scale were examined. If the item-total
correlation is .30 and above, it is said that the items distinguish individuals well,
items between .20-.30 can be included in the test if deemed necessary, or these
items should be corrected, and items lower than .20 should be removed from the
test (Buyukozturk, 2015). Accordingly, 13 items with item-total correlations lower
than .30 were not included in the scale and were directly removed. EFA was
conducted on the remaining 47 items on the scale. The KMO test result, which was
carried out to determine the suitability of the data collected from teachers for EFA,
was found to be .947, and the chi-square value obtained from Bartlett's test was
found to be significant at the .01 level (X2(630) =9112.901; p<.001). This result
indicates that the current data comes from a multivariate normal distribution
(Cokluk et al, 2016). After determining the suitability of the data for factor
analysis, principal component analysis was chosen as the factorization method to
determine the factor pattern of the developed scale. After the analyses, a structure
consisting of 36 items and four sub-dimensions was determined. These sub-
dimensions are using artificial intelligence in daily life (16 items), using artificial
intelligence in education (7 items), not adopting artificial intelligence (7 items),
and artificial intelligence awareness (6 items). In the light of the findings obtained
from EFA, the contribution of the factors to the total variance is 21.189%,
17.458%, 13.740%, and 11.535% for the first, second, third, and fourth factors,
respectively. The total contribution of these factors to the variance is 63.922%.
Although it is considered sufficient in multifactor designs that the total variance
explained is between 40% and 60%, it is difficult to obtain this value range,
especially in scale development in social sciences (Buyukozturk, 2007; Tavsancil,
2005). It was determined that the factor loadings in the measurement tool were a
minimum of 414 and a maximum of .838. CFA confirmed the four-factor structure
with 36 items obtained from EFA. The fit index values obtained from the CFA
results of the artificial intelligence attitude scale developed for teachers were
X2/df=2.48; RMSEA=0.072; I[FI=0.97; NNFI=0.97; CF1=0.97; NFI=0.96 and RFI=0.95.
The values of the obtained fit indices were evaluated according to the ranges
suggested by Marcholudis and Schumacher (2007) (as cited in Secer, 2015).
According to these results, it can be said that the four sub-dimensions of the scale
obtained from CFA have adequate fit indices. After proving that the four sub-
dimensions of the scale obtained from CFA have adequate fit indices, the reliability
analyses of the scale were performed. Cronbach's alpha internal consistency
coefficients from Factor 1 to Factor 4 are .948, .951, .839, and .861. Cronbach's
alpha reliability coefficient for the whole scale was .962. It can be said that the
Cronbach's Alpha values obtained from both the whole scale and each sub-
dimension support the reliability of the scale (Bland & Altman, 1997; Buyukozturk,
2015; DeVellis, 2003; Pallant, 2010; Sencan, 2005). In addition, no item with an
item-total correlation value below .30 was found on the scale.

Considering all the results, it was concluded that the artificial intelligence attitude
scale for teachers developed within the scope of the research is a valid and reliable
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measurement tool that can be used to measure teachers' attitudes toward artificial
intelligence. The scale consists of 36 items in total. The minimum score that can be
obtained from the scale is 36, while the maximum score is 180. This study
developed a valid and reliable measurement tool for teachers. The developed scale
can be applied to all teachers working in different branches and levels to
determine teachers' attitudes towards artificial intelligence. Within the scope of
this study, a measurement tool was developed to determine teachers' attitudes
toward artificial intelligence technology. When looking at the literature, it is
suggested that an attitude scale can be developed, considering that there is no
attitude scale towards artificial intelligence among other education stakeholders.
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