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Article Information Abstract
@ CrossMark In this study, pre-service teachers' self-efficacy levels for online learning were
investigated in terms of certain variables by cross-sectional survey method. The sample
DOI: 10.29299/kefad.1054516 of the study is a total of 562 teacher candidates studying in the Elementary Mathematics

Education Programme of the Faculty of Education of 4 different universities in the
Central Anatolia region. In the study, the self-efficacy scale for online learning
developed by Sun and Rogers (2020) was adapted into Turkish and used. The mean
scores of the pre-service teachers in the sub-dimensions of technology use, online
learning task, educator and peer interaction and communication, self-regulation and
motivation of the online learning self-efficacy scale were found to be at a good level. It
was found that there was a significant difference in favor of female students only in
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Self-efficacy terms of technology use self-efficacy levels. It has been determined that there is a
Preservice teacher, significant difference between the 1st and 3rd grades in favor of the 1st grade and
Gender, between the 3rd and 4th grades in favor of the 4th grade in terms of teacher candidates'

educator and peer interaction and communication self-efficacy levels. No significant
difference was found between grade levels in terms of other dimensions.
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[Ikogretim Matematik Ogretmen Adaylarinin Cevrimici Ogrenmeye
Yonelik Oz-Yeterlik Diizeylerinin Cesitli Degiskenler Acisindan

Incelenmesi
Makale Bilgileri Oz
@ CrossMark Bu c¢alismada, 6gretmen adaylarinin g¢evrim igi 6grenmeye yonelik 6z-yeterlilik diizeyleri
belli degiskenler agisindan kesitsel tarama yontemiyle arastirilmigtir. Calismanin 6rneklemi,
DOI: 10.29299/kefad. 1054516 I¢ Anadolu bélgesinde yer alan 4 farkli iiniversitenin Egitim Fakiiltesinin lkogretim

Matematik Ogretmenliginde 6grenim goren toplam 562 dgretmen adayidir. Calismada Sun
ve Rogers (2020) tarafindan gelistirilen g¢evrim ici 6grenmeye yonelik 6z yeterlilik Slgegi
Tiirkgeye uyarlanarak kullamlmigtir. Ogretmen adaylarmin gevrimigi dgrenme 6z-yeterlik
Olgeginin teknoloji kullamimi, cevrimici 6grenme gorevi, egitici ve akran etkilesimi ve
iletisimi ve 6z diizenleme ve motivasyon alt boyutlarindaki puan ortalamalari iyi diizeyde
bulunmustur. Sadece teknoloji kullanimi 6z-yeterlik diizeyleri agisindan kiz 6grenciler lehine
anlamli bir farkhihgmn oldugu tespit edilmistir. Ogretmen adaylarmin egitici ve akran
etkilesimi ve iletisimi 6z-yeterlik diizeyleri a¢isindan 1. ve 3. sinif arasinda 1. sinif lehine ve

Yiikleme:  06.01.2022
Diizeltme:  18.02.2022
Kabul: 26.02.2022

Anahtar Kelimeler:

Cevrimigi 6grenme,

Oz-yeterlik,

Ogrétmen adayy 3. ve 4. siuf arasinda 4. sinif lehine anlamh bir farkliligin oldugu tespit edilmistir. Diger
Cinsiyet, boyutlar agisindan sinif diizeyleri arasinda anlamli bir farklilik tespit edilememistir.
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“Kendine inamiyor olmak basaracaginin
garantisi degildir ama inanmiyor olmak
kesinlikle basarisizliga sebep olur.”

Albert BANDURA, 1997

21. ylizyil becerinden biri olarak kabul edilen Bilgi, Medya ve Teknoloji Becerileri, egitim-
Ogretim siirecinde vazgecilmez birer 6n kosul halini almistir (Eryilmaz ve Ulusoy, 2015). Egitim-6gretim
siirecinde yardimci ara¢ olarak teknolojinin kullanilmasi, yiiz-yilize 6gretim ortamlarinda faydali
olmakla birlikte, egitim-6gretimi yiiz ylize yapma zorunlulugunu da ortadan kaldirmaktadir. Basitge
soylemek gerekirse, cevrimici 6grenme, bir bilgisayar veya mobil aygit araciligiyla erisilebilen 6grenme
ve diger destekleyici kaynaklar1 ifade etmektedir (Carliner, 2004). Ulkemizde Covid-19 pandemi siireci
ile bir¢ok tiniversite uzaktan egitime ge¢cme karari almis ve bu durum 6gretmen adaylariin ¢evrimici
Ogrenmeye yonelik 6z-yeterlik diizeylerinin belirlenmesi ihtiyacimi giindeme tasimistir. Cevrimigi
ogrenme siirecinde, 6lgme ve degerlendirmenin etkili sekilde yiiriitiilememesi, teknolojik yetersizlikler
ve teknik sorunlar, iletisimde aksaklik, firsat esitsizligi ve motivasyon kayb1 gibi degisik sorunlarmn
varhigi (Ozdogan ve Berkant, 2020), 6gretmen adaylarinin gevrimici 6grenmeye yonelik 6z-yeterlik
diizeylerinin belirlenmesinin &nemine isaret etmektedir. Ogretmen adaylarinin gevrimigi 6grenmeye
yonelik 6z-yeterlik diizeylerinin belirlenmesi, cevrimici ortamda egitim dgretim faaliyetlerinin etkili bir

sekilde yiiriitiilmesinde ve gerekli 6nlemlerin alinmasinda yol gosterici olacaktir.

Bandura (1997), oz-yeterliligi, kisinin bireysel yeterliklerine ve potansiyeline olan inanci
seklinde tanimlamistir. Gallegher (2012) 6z-yeterligi bireyin 6grenmeyi gerceklestirme ve davranislar
gelistirme konusunda kendi kapasitesine olan inancidir seklinde tanimlamustir. Oz yeterligin
ogrencilerin 6grenme motivasyonlar1 tizerinde onemli bir etkiye sahip oldugunu sdyleyebiliriz.
Bandura (1994), 6z yeterlik diizeyi diisiik olan 6grencilerin 6grenme &gretme siirecine tam olarak
odaklanamadiklarini ve zorluklar ile karsilagtiklarinda yeterli cabay1 gosteremediklerini belirtmistir.
Kansu ve Hizli (2007) 6z-yeterligi yiiksek diizeyde olan bireylerin ise derslerde basarili olacaklarina
dair inanglarinin yiiksek diizeyde olabilecegini ifade etmislerdir. Lorsbach ve Jinks (1999), 6z-yeterligi
diisiik bireylerin, sorumluluklarindan ¢abuk sikilip sorumluluk aldiklar isi bitirmeden pes ettiklerini
ifade etmistir. Bu yiizden 6z yeterlik, ¢evrim ici 6grenme siirecinde beklentilerin karsilanmasi i¢in goz
oniinde bulundurulmas: gereken 6nemli bir degiskendir (Yildiz ve Seferoglu, 2020). Bu agidan
calismada, ilkogretim matematik 6gretmen adaylarinin gevrimici 0grenmeye yonelik 6z yeterlik

diizeyleri belirlenmeye calisilmistir.
Cevrimici Ogrenme Oz yeterlik Ol¢egi

Sun ve Rogers (2020) tarafindan gelistirilmis olan Cevrimici Ogrenme Oz-Yeterlilik Olgeginin
(Online Learning Self-efficicay Scale) Tiirk¢e'ye uyarlamasi yapilarak calisma kapsaminda

kullanilmistir. Bu dlgek, Teknoloji Kullanma Oz-Yeterliligi, Ogretmen, Ogrenci Iletisimi ve Etkilesimi
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Oz-Yeterliligi, Oz Denetim Oz-Yeterliligi, Oz Motivasyon Oz-Yeterliligi olmak iizere 4 alt boyuttan
olusmaktadir. Teknoloji kullanma 6z-yeterligi boyutu, 6grencilerin ¢evrimici 6grenme ortaminda
teknolojiyi kullanma yeteneklerine olan kisisel inanglarini belirlemeye yonelik yedi maddeden
(1,2,3,4,5,6,7), cevrimici Ogrenme gorevi Oz-yeterligi, ogrencilerin g¢evrimici 6grenme gorevlerini
gerceklestirme yeteneklerine olan kisisel inanglarini belirlemeye yonelik dért maddeden (8,9,10,11)
egitmenler ve akranlarla etkilesim ve iletisim kurma yeteneklerine olan kisisel inanglarini belirlemeye
yonelik 7 maddeden (12,13,14,15,16,17,18), dordiincii ve son boyut olan 6z diizenleme ve motivasyon
Oz-yeterligi, 6grencilerin ¢evrimici 6grenme ihtiyaglar1 dogrultusunda davranislarini kontrol etme,
izleme ve kendilerini ¢evrimigi 6grenme icin motive etme konusundaki kisisel inanglarini belirlemeye

yonelik on ii¢ maddeden (19,20,21,22,23,24,25,26,27,28,29,30,31) olugsmaktadr.

Yazarlar Olcegin Onceki ¢alismalarda kullanilan olgekler (Arbaugh vd, 2008; Artino ve
McCoach, 2008; Barnard, Lan, To, Paton ve Lai, 2009; Martin ve Tutty, 2009; Miltiadou ve Yu, 2000;
Pintrich ve DeGroot, 1990) incelenerek olusturuldugunu ifade etmislerdir. Onceki yapilan ¢alismalarda
kullanilan Olgeklerden farkli olarak, bu ¢alismada kullanilan 6lgekteki maddelerin tamaminin olumlu
olmasi, yanitlayicillarin kafa karigikligi yasamalarinin oniine gececektir (Netemeyer, Bearden ve
Sharma, 2003). Bunun yaninda 6lcegin 6’1 likert tipte olmasi nétr veya belirsizlik noktalarina sahip
degildir bu nedenle ¢alismada kullanilan 6lgek 4’lii ve 5°li likert tip Olceklere (Arbaugh vd, 2008;
Barnard, Lan, To, Paton ve Lai, 2009; Martin ve Tutty, 2009; Miltiadou ve Yu, 2000) kiyasla daha iyi
Olcim Ozelliklerine sahiptir (Boone, Townsend ve Staver, 2010). Literatiir incelendiginde, onceki
calismalarda kullanilan 6lgeklerin, dort farkli boyutun birini veya daha fazlasini karsilamada yetersiz
oldugu tespit edilmistir (Sun ve Rogers, 2020, s.187). Belirtilen sebeplerden 6tiirii Sun ve Rogers (2020)
tarafindan gelistirilmis olan Cevrimici Ogrenme Oz-Yeterlilik Olgegi Tiirkceye uyarlanmis ve

ilkogretim matematik 6gretmen adaylari iizerinde uygulanmaistir.
Yapilmis Calismalar

Cok (2021) Ogretmenlerin 6z yeterlik algilarini belli degiskenler agisindan incelemistir.
Calismanin sonucunda, 6gretmenlerin uzaktan egitime iliskin 6z-yeterlik algilar1 cinsiyet ve calistiklar
ogretim kademesi degiskenleri agisindan anlamli farklilik gostermemistir. Hacicaferoglu ve Giiner
(2021) ogrencilerin, ¢evrimici 6grenmeye yonelik hazir bulunugluk diizeylerini, gesitli degiskenler
agisindan incelemislerdir. Ogrencilerin ¢evrimici 6grenmeye hazir bulunusluk diizeyleri ile cinsiyet ve
okuduklari sinif degiskenleri arasinda anlaml: bir farklilik bulunamamustir. Yildiz ve Seferoglu (2020),
uzaktan egitim 6grencilerinin ¢evrim ici teknolojilere yonelik 6z yeterlik algilarimi cesitli degiskenler
agisindan incelemislerdir. Calisma sonucunda kadinlarin Oz yeterlik puan ortalamasinn, erkeklerin Oz
yeterlik puan ortalamasindan anlamli olarak farklilik gosterdigi tespit edilmistir. Ayrica uzaktan egitim

Ogrencilerinin 6z yeterlik algi puan ortalamalari, yas araliklarina gore de anlamhi farklihik
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gostermektedir. Aktiirk ve Delen (2020) ¢alismalarinda, 6gretmenlerin teknoloji kabul diizeyleri ile
akademik, mesleki, sosyal ve entelektiiel 6z-yeterlik inanglarinin yiiksek oldugunu tespit etmislerdir.
Erkek Ogretmenlerin teknoloji kabul diizeylerinin kadin 6gretmenlere gore daha yiiksek oldugu
¢alismanin sonuglarindan biridir. Sirakaya ve Yurdugiil (2016), ¢calismasinda ogretmen adaylarinin
cevrimici 6grenme hazirbulunusluluk diizeylerini cinsiyet, sinif diizeyi, boliim ve internet kullanim
siiresi degiskenleri agisindan incelemislerdir. Arastirma sonucunda Ogrencilerin ¢evrimigi 6grenme
hazirbulunusluluk alt faktorlerinden bilgisayar-internet 6z yeterligi ve Oz giidiimlii 6grenme alt
faktorlerinde cinsiyete gore anlamli farklilik oldugu bulgusuna ulagilmistir. Smif diizeyine gore ise,
cevrimici 6grenme hazirbulunuslulugun bilgisayar internet 6z yeterligi alt faktoriinde anlamh fark
oldugu bulunmustur. Giirol ve Akti (2010), 6gretmen adaylarinin 6z yeterlikleri ile internet 6z
yeterlikleri arasindaki iligskiyi belirlemeye ve 6z yeterliklerinin internet 6z yeterligini ne kadar
yordadigini tespit etmeye calismislardir. Calisma sonucunda, internet 6z yeterliginin 6grencinin
motivasyonu, basarist ve yeterligiyle iliskili oldugu sonucuna ulasmislardir. Diger taraftan yiiksek
diizeyde Ogretmen yeterliginin 6grencilerin okula ve 6grenme materyallerine karsi olan ilgilerini

artirdigini belirtmislerdir.

Literatiirde o6gretmenlerin ve d6gretmen adaylarmin gevrimici 6grenmeye yonelik 6z yeterlik
diizeylerini belirlemeye ve belli degiskenler acisindan incelemeye yonelik ¢alismalarin oldugu
goriilmektedir. Ancak son iki yildir pandemi siireci ile 6gretmen adaylarinin ¢evrimici 6grenmeye
yonelik 6z yeterlik diizeylerinin yeniden belirlenmesinin gerekli oldugu da bir gercektir. Bu ¢alismada
literatiirde bu amag i¢in kullamilan olgekler incelenerek ve eksiklikleri tespit edilerek gelistirilen
Cevrimigi Ogrenme Oz-Yeterlilik Olgegi (Sun ve Rogers, 2020) kullanilmistir. Bu ¢alismadan elde edilen
sonuglarmn, ¢evrimigi egitim Ogretim siirecinin etkili sekilde yiiriitiilmesine katki saglayacagi
diisiiniilmektedir. Calismada, 6gretmen adaylarinin verdikleri cevaplar 1s1g1nda, 6gretmen adaylarinin
eksik olduklar1 konular tespit edilerek, bu konular1 tamamlayic1 6gretim uygulamalar: yiiriitiilebilir.
Sunu da belirtmekte fayda oldugunu diisiiniiyoruz. Bu ¢alisma Ic Anadolu Bolgesindeki 4 iiniversitenin
egitim fakiiltesinde dgrenim goren Ilkogretim Matematik Ogretmeni Adaylar {izerinde yiiriitiilmesi
sebebiyle sinirh bir evrene genelleme yapmaya imkan tanimaktadir. Bu agidan ileri de daha genis bir
hedef kitle {izerinde bu &lgek kullanularak 6gretmen adaylarinin gevrimigi 6grenmeye yonelik 6z-
yeterlik diizeyleri belirlenebilir. Bu sayede ¢evrimici 6grenme siireglerinin daha etkili yiiriitiilmesine

katki saglayici daha giiglii sonuglara ulasilabilir.
Arastirma Problemleri
Calismanin problemleri su sekildedir.

[lkégretim Matematik Ogretmen adaylarmin gevrim igi Ogrenmeye yénelik z-yeterlik

diizeyleri nasildir?
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[Ikogretim Matematik Ogretmen adaylarmin gevrim-i¢i 6grenmeye yonelik 6z yeterlilik

diizeyleri cinsiyete bagh olarak anlamli bir farklilik gostermekte midir?

11k6gretim Matematik Ogretmen adaylarinin ¢evrim-i¢i O6grenmeye yonelik 6z yeterlilik

diizeyleri sinif diizeyine bagh olarak anlaml bir farklilik gostermekte midir?
Yontem

Bu calisma icin Kirsehir Ahi Evran Universitesi etik kurulundan gerekli etik kurul izni
almmistir. Calismanin verileri google form aracilifiyla toplanmistir. Bu c¢alismada, Ogretmen
adaylarmin cevrim i¢i 6grenmeye yonelik 6z-yeterlilik diizeyleri belli degiskenler acisindan kesitsel

tarama yOntemiyle arastirilmistir (Cepni, 2014; Fraenkel, Wallen ve Hyun, 2011).
Orneklem

Bu tip bir arastirmada en az 100 katiimcinin olmasi Onerilmektedir (Cohen, Manion ve
Morrison, 2013). Bu caligmanin evrenini I¢ Anadolu bélgesindeki iiniversitelerin egitim fakiiltelerinde
ogrenim goren ilkogretim matematik o6gretmen adaylar1 olusturmaktadir. Calismanin 6rnekleminin
belirlenmesinde kolay ulasilabilir durum 6rneklemesi yontemi kullanilmistir. Calismanin 6rneklemi,
Tiirkiye’de yer alan dort farkli iiniversitenin Egitim Fakiiltesinin [lkogretim Matematik
Ogretmenliginde dgrenim goren toplam 562 6gretmen adayindan olusmaktadir. Calismaya katilan

ogrencilerin tiniversitelere gore dagilimi Tablo 1’de sunulmustur.

Tablo 1. Calismaya katilan 6grencilerin simif diizeyine bagl olarak iiniversitelere gore dagilim

Universite Smuf Diizeyi Frekans
A 1 37
2 38
3 45
4 19
B 1 34
2 36
3 48
4 21
C 1 41
2 42
3 40
4 18
D 1 40
2 39
3 42
4 22
Toplam 562

Veri Toplama Arac1

Calismada Sun ve Rogers (2020) tarafindan gelistirilen ¢evrim i¢i 6grenmeye yonelik 6z
yeterlilik 6lcegi Tiirkceye uyarlanarak kullanilmistir (Ek 1). Olgek dort boyuttan ve 31 maddeden
olugmaktadir. Olgegin biitiinii i¢cin Cronbach Alpha i¢ tutarlilik katsayis1 0.946'dir. Olgegin ilk yedi
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maddesi 0gretmen adaylarmin teknoloji kullanimi 6z-yeterlik diizeylerini, 8, 9, 10 ve 11. maddeler
Ogretmen adaylarinin gevrimici 6grenme gorevi 6z-yeterlik diizeylerini, 12, 13, 14, 15, 16, 17 ve 18.
maddeler 6gretmen adaylarinin egitici ve akran etkilesimi ve iletisimi 6z-yeterlik diizeylerini ve son on
ii¢ madde 6gretmen adaylarinin 6z diizenleme ve motivasyon 6z-yeterlik diizeylerini 6l¢mektedir. Her
bir alt boyut i¢in Cronbach Alpha i¢ tutarlilik katsayisi teknoloji kullanimi 6z-yeterligi igcin 0.866,
cevrimici 6grenme gorevi 6z-yeterligi icin 0.905, egitici ve akran etkilesimi ve iletisimi 6z-yeterligi igin
0.872, 6z diizenleme ve motivasyon 0z-yeterligi i¢cin 0.948 olarak yiiksek diizeydedir. Her bir madde ile
Olcek toplam puani (yani, diizeltilmis madde toplam korelasyonu) arasindaki korelasyon katsayilari,
0,503 ile 0,744 arasindadir. Yapilan dogrulayici faktor analizi sonucu, uyum iyiligi degerlerinin istenen

sinirlar igerisinde oldugunu gostermektedir (Sun ve Rogers, 2020, s.193-194).

Uyarlama siirecinin ilk asamasinda 6lgek alan uzmar ii¢ akademisyen tarafindan Tiirkceye
¢evrilmis, ardindan caprazlama yapilarak her bir akademisyen diger akademisyenlerin gevirilerini
incelemis ve dnerilerini form iizerinde belirtmislerdir. Tkinci asamada 6lgcek maddeleri kapsam gegerligi
ve Tiirk kiiltiiriine uygunlugu agisindan, Bilgisayar ve Ogretim Teknolojileri Béliimiinde gérev yapan
iki akademisyen ve Tiirkce Ogretmenligi boliimiinde gorev yapan {i¢ akademisyen tarafindan
incelenmis ve gerekli diizeltmeler yapilmistir. Ugiincii asamada &lgek 23 6gretmen adayi iizerinde
uygulanmis ve 0gretmen adaylarindan anlasilmayan ve acgik olmayan maddeleri 6lgek formunun
altinda birakilan bos kisma yazmalar istenmistir. Baz1 maddelerin dogrudan Tiirkgeye cevrilmesi,
anlam, yap1 ve anlasilirlik agisindan Tiirk kiiltiiriine uygun olmadigindan dolay1 uzun siireli tartismalar
yapilarak madde iilkemiz igin en uygun sekle sokulmustur. Ornegin, dlgegin orijinal formundaki 28.
maddenin (I can find where I am able to study most efficiently for my online courses), Tiirk¢e hali
“Cevrimici derslerimi en verimli sekilde nerede alabilecegimi bulabilirim” seklindedir. Madde bu
haliyle 6gretmen adaylarina gosterildiginde, 6gretmen adaylar1 ¢evrimici derslere Covid 19 salgini
nedeniyle evlerinden katildiklarini ifade etmisler ve bu maddenin bu haliyle uygun olmadigin dile
getirmislerdir. Bu sebepten 6tiirii, bu maddenin Tiirkgesi, “Cevrim i¢i derslerime verimli sekilde
calismam konusunda kendimi motive edebilirim” seklinde degistirilmistir. Dérdiincii asamada, 6lcegin
her iki formu Ingilizce 6gretmenligi boliimiinde 6grenim goren 128 &gretmen aday: {izerinde
uygulanmis ve Olgegin her iki formu arasinda elde edilen korelasyon katsayisi .92 olarak yiiksek
diizeyde bulunmustur. Son asamada olgek {izerinde ikinci diizey dogrulayici faktor analizi islemi
gergeklegtirilmistir. Olgme araci uyarlama siirecinde agimlayici faktor analizi yapmak yerine dogrudan
dogrulayici faktor analizi kullanilmasi dnerilmektedir (Bandalos ve Finney, 2010; Seger, 2014; 2015, s.78;
Demir ve Yurdugiil, 2014; Kline, 2016). Ancak bazi maddelerin dogrudan Tiirkceye gevrilmesi, anlam,
yap1 ve anlasilirhk acisindan Tiirk kiiltiirline uygun olmadigindan (Ornegin madde 28) dolay1
degistirilmistir. Bu ylizden 6ncelikle agimlayici faktor analizi yapilmis, agimlayici faktor analizi sonucu,
Ol¢egin orijinal formundaki yap1 elde edilmistir. Ardindan elde edilen yapinin dogrulanmas: amaciyla

dogrulayici faktor analizine bagvurulmustur.
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Acimlayic1 faktor analizi: 528 Ogretmen adaymndan toplanan veriler ile agimlayici faktor analizi
gerceklestirilmistir. Literatiir incelendiginde bu sayinin agimlayici faktor analizi icin yeterli oldugu
sOylenebilir (Field, 2013; Biiyiikoztiirk, 2018). Agimlayic1 faktdr analizine gecilmeden once, verinin
faktor analizi i¢in uygunluguna bakilmis, veri setinde u¢ deger ve eksik veri olup olmadig1 kontrol
edilmistir. Basiklik ve carpiklik degerleri istenen simnirlar igerisinde bulunmustur. Temel bilesenler
faktor analizinde Kaiser-Meyer Olkin degeri 0,957 olarak iyi bir diizeyde olup, Barlett testi sonucu
anlamli bulunmustur (p<0.0001). Her bir maddenin Anti-image korelasyon katsayis1 0.90’dan biiytiktiir.
Bu durum, madde bazinda faktér analizi yapmak igin Orneklem yeterliligine isaret etmektedir.
Determinant katsayis1 0.001'dir. Bu durum ¢oklu baglantililik sorunu olmadigim gostermektedir.
Maddeler arasinda ¢oklu esdogrusallikta (r > 0.8) gozlenmemektedir. Maddeler arasindaki korelasyon
katsayilarina bakildiginda ise korelasyon katsayilarinin genel olarak 0.30’dan biiyiik oldugu tespit
edilmistir. Elde edilen bu bulgular verilerin faktor analizi i¢in uygun oldugunu ortaya koymaktadir
(Pallant, 2010; Can, 2014; Cokluk, Sekercioglu ve Biiyiikoztiirk, 2014). Olgek dort faktorlii bir yapiya
sahiptir. Burada 0lcilit deger bu faktorlerin 6zdegerinin 1’den biiylik olmasidir. Sekil 1’de verilen

Ozdegerlere ait ¢izgi grafiginde 6lgegin dort faktorlii yapist dogrulanmaktadir.
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Sekil 1. Oz degerlere ait cizgi grafigi

Birinci faktor dlgek varyansinin %25,37’sini, ikinci faktor %15,46’sins, {igtincii faktor %14,51'ini,
dordiincii faktor Olgek varyansmin %7,26'sin1, dort faktor birlikte Slgek varyansimin %62,72’sini
aciklamaktadir. Tablo 2’de 31 maddeden olusan ¢evrimici 6grenmeye yonelik 6zyeterlik 6l¢eginin, her
bir maddesinin faktor yiik degeri, dondiiriilmiis faktor yiik degeri, madde toplam korelasyon degeri
verilmistir. Bunun yaninda her bir faktdre ait 6zdeger ve i¢ tutarlilik katsayisi rapor edilmistir. Tablo
2’de goriildiigii gibi her bir maddenin, madde toplam korelasyonu ve faktor yiik degeri 0,40’dan biiyiik
olup, 8lgekte binisik madde yer almamaktadir. Olgegin biitiinene ait ig tutarlilik katsayisi 0,948, her bir
faktore ait i¢ tutarlilik katsayilari ise sirasiyla, 0,866; 0,830; 0,919; 0,942 olarak kabul edilebilir

478



KEFAD Cilt 23, (Ozel Say), 2022

diizeydedir. Agimlayict faktdr analizi sonrasi elde edilen tiim bu degerler kabul edilebilir sinirlar

icerisinde yer almaktadir (Field, 2013; Seger, 2015; Biiyiikoztiirk, 2018).

Tablo 2. Agimlayici faktor analizi sonuglar:

Madde No Faktor Yiik Dondiiriilmiis faktor yiik degeri Madde
Degeri Toplam
Korelasyon
Faktorl  Faktor2  Faktor3 — Faktord
1 0,479 0,660 0,461
2 0,510 0,736 0,494
3 0,505 0,795 0,497
4 0,471 0,766 0,461
5 0,414 0,706 0,403
6 0,444 0,756 0,435
7 0,448 0,599 0,432
8 0,648 0,686 0,587
9 0,500 0,829 0,481
10 0,576 0,800 0,560
11 0,589 0,761 0,571
12 0,683 0,807 0,653
13 0,660 0,768 0,634
14 0,678 0,812 0,648
15 0,646 0,757 0,612
16 0,675 0,696 0,646
17 0,657 0,689 0,625
18 0,698 0,688 0,662
19 0,731 0,752 0,687
20 0,742 0,760 0,700
21 0,709 0,760 0,660
22 0,761 0,680 0,722
23 0,746 0,759 0,700
24 0,708 0,757 0,663
25 0,719 0,782 0,674
26 0,616 0,692 0,572
27 0,692 0,755 0,647
28 0,737 0,837 0,692
29 0,752 0,712 0,713
30 0,620 0,657 0,576
31 0,552 0,582 0,510
Ozdegerler 12,367 3,589 2,187 1,301
Cronbach Alpha 0,866 0,830 0,919 0,942
Tim 0Ol¢ek icin Cronbach (0,948
Alpha

ikinci diizey dogrulayic1 faktér analizi: Dogrulayici faktor analizi 1078 6gretmen adayindan elde
edilen verilerle gerceklestirilmistir. [Ik asamada model olusturulmus ve olusturulan model iizerinde
gercgeklestirilen analiz sonucunda faktdr yiik degerleri .30’dan diisiik madde olup olmadigina
bakilmistir. Modelin veri ile uyumlu olup olmadiginin degerlendirilmesinde; x2/df, RMSEA, SRMR,
CFI, TLI, NFI degerleri dikkate alinmistir. Bu indekslerin her biri farkli kategoriden oldugundan dolay1

test edilen modelin veri ile uyumlu olup olmadig1 konusunda yeterli bilgiyi saglamaktadir (Brown,
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2006). Bu indekslerin degerleri Tablo 3’de verilen Schermelleh-Engel ve Moosbrugger (2003), Hu ve

Bentler (1999) ve Byrne (2016)’dan derlenen degerlere gore incelenmistir.

Tablo 3. Dogrulayici faktor analizinde kullanilan uyum indekslerine ait sinir degerleri

Schermelleh-Engel vd. (2003), Hu ve Bentler (1999)

x?/sd Iyi uyum Kabul edilebilir uyum
X 2/sd 0<x?sd<2 2<x?/sd<3
Uyum indeksleri fyi uyum Kabul edilebilir uyum
CFI 95 <CFI<1.00 90<CFI<.95
SRMR* 0<SRMR <.05 .05<SRMR <.10
RMSEA* 0<RMSEA <.05 .05 < RMSEA <.08
Byrne, M. B. (2011)
Orneklem Biiyiikliigii N <250 N > 250
Gozlemlenebilir Degisken m<12 12<m<30 m=30 m<12 12<m<30 m=30
CMIN (x2) Anlamsiz Uygunluk  Anlamli  Uygunluk Anlamhip  Anlamh
pdegeri  iyidahi pdegeri iyidahi degeri p degeri
olsa olsa
anlamli p anlamli p
degeri degeri
CMIN/df x2/df<2.5 x2/df<5
CFI >0,97 >0,95 >0,92 >0,95 >0,92 >0,90
NFI-TLI >0,97 >0,95 >0,92 >0,95 >0,90 >0,80
RMSEA <0,08 <0,08 <0,08 <0,07 <0,07 <0,07

Dogrulayiai faktor analizini gerceklestirmek i¢in normallik testi ve drneklem biiyiikliigii 6n
sartlarinin saglanip saglanmadigina bakilmalidir. Bunun i¢in maddelerin ¢arpiklik degerlerinin mutlak
degerinin 3’ten az, basiklik degerlerinin mutlak degerinin 10’dan az olmasindan &tiirii, dogrulayict
faktor analizi i¢in normallik sartinin saglandig1 yorumu yapilmistir (Kline, 2016). Muthén ve Muthén’e
(2002) gore verilerin normal dagilim gostermesi ve eksik veri olmamasi kaydiyla 6rneklemde 150 kisinin
olmasi yeterlidir. Dogrulayici faktdr analizi 1078 Ogretmen adayindan elde edilen verilerle
gergeklestirilmistir. Bu baglamda, dogrulayici faktdr analizi yapilmasi icin elde edilen veri sayisinin
yeterli oldugu soylenebilir. Maddelerin carpiklik degerlerinin mutlak degerinin 3’ten az, basiklik
degerlerinin mutlak degerinin ise 10’dan az olmasi nedeniyle, dogrulayici faktor analizi yapilmas: igin
gerekli normallik sart1 saglanmis olup maximum likelihood hesaplama yontemine basvurulmustur
(Kline, 2016; Giirbiiz ve $ahin, 2018). Yapilan analiz sonucu modele iliskin standardize edilmis

¢oziimleme degerleri asagida goriilmektedir (Sekil 2).
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Sekil 2. Modele iligkin standardize edilmis ¢dziimleme degerleri

Olgegin ikinci diizey dogrulayici faktor analizi sonucunda maddelerin faktor yiik degerleri
Sekil 1’de goriildiigii gibi .66 ile .89 arasinda, istenilen diizeyde bulunmustur. ikinci diizey DFA
neticesinde elde edilen uyum iyiligi degerleri x2/df=2.627; RMSEA=.068; SRMR=.063; CFI=.929;
TLI=.923; NFI=.890 onerilen dort faktorlit modelin veri ile uyumlu ve kabul edilebilir oldugunu
gostermektedir (Byrne, 2016). Her bir boyutun Cronbach’s a i¢ tutarlik katsayis1 .914 ile .966 arasinda
degerler almistir. Bu sonuglar, arastirmadan elde edilen verilerin ¢evrimici 6grenmeye yonelik 6z
yeterlik Ol¢eginin ongoriilen kuramsal yapisi ile uyustugunu gostermistir. Bu sonuglar, aragtirmadan
elde edilen verilerin ¢evrimici 6grenmeye yonelik 6zyeterlilik 6lgeginin 6ngoriilen kuramsal yapisi ile
uyustugunu gostermistir (Biitiiner, Baltact ve Caliskan, 2021). C)lgegin ilk yedi maddesi 6gretmen
adaylarinin teknoloji kullanimi 6z-yeterlik diizeylerini, 8, 9, 10 ve 11. maddeler 6gretmen adaylarinin
cevrimici 6grenme gorevi Oz-yeterlik diizeylerini, 12, 13, 14, 15, 16, 17 ve 18. maddeler 6gretmen
adaylarinin egitici ve akran etkilesimi ve iletisimi 6z-yeterlik diizeylerini ve son on ii¢ madde 6gretmen

adaylarinin 6z diizenleme ve motivasyon 0z-yeterlik diizeylerini 6l¢mektedir (Ek 1). Bu ¢alismada
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kullanilan 6lgegin uyarlama calismasi 15 Haziran 2021 tarihinde 5. Uluslararas: Tiirk Bilgisayar ve
Matematik Sempozyumuna bildiri olarak gonderilmis, 22 Agustos 2021’de sempozyumda sunulmak
iizere kabul edilmis, 29 Ekim 2021’de ilgili sempozyumda sunulmus ve bildiri 6zet kitabinda

yayimlanmustir.
Veri Analizi

Elektronik ortamda hazirlanmis olan Olgek, Tiirkiye'nin farkli {iniversitelerinin egitim
fakiiltelerinde 6grenim goren 6gretmen adaylari ile paylasilmistir. Yapilan analiz sonucu, 6gretmen
adaylarinin ¢evrim ici 6grenmeye yonelik 6z-yeterliliklerinin ne diizeyde oldugunu gostermek adina
Olgegin her bir boyutu igin puan ortalamalar ile 6lgegin genelinden elde edilen puan ortalamalar:
belirlenmis ve sunulmustur. Alt problemlere cevap bulabilmek i¢in 6ncelikle elde edilen verilerin
normal dagilima sahip olup olmadiklar: veri sayis1 50’den fazla oldugundan 6tiirii Kolmogorow-
Smirnov testi kullanilarak test edilmistir. Olgegin her bir boyutu igin yapilan normallik analizi
sonucunda cinsiyet ve smif diizeyi degiskenlerinin her bir alt kategorisinde p degeri .05’ten biiyiik
bulundugundan verilerin evrende normal dagilama sahip oldugu yorumu yapilmistir. Bunun yaninda
Olgegin her bir boyutunda smif diizeyi degiskeni icin varyans homojenligi kosulunun saglanip
saglanmadig1 incelenmistir. Varyans homojenliginin karsilandigi durumlarda gruplar arasmndaki
farklilig1 incelemek i¢in Tukey testi, varyans homojenliginin saglanmadig1 durumlarda ise Dunnett T3
testi kullamilmistir. Bu durumda &gretmen adaylarmin gevrim-ici 6grenmeye yonelik ozyeterlilik
diizeyleri cinsiyete bagli olarak anlamli bir farkliik gostermedigi sorusuna cevap bulmak adina
bagimsiz t testi, 6gretmen adaylarinin gevrim-ici 6grenmeye yonelik 6zyeterlilik diizeylerinin smif
diizeyine bagh olarak anlamli bir farklilik gosterip gostermedigi sorularina cevap bulmak adina tek
yonlii varyans analizi kullanilmistir. Sinif diizeyi degiskeni acisindan gruplarin puan ortalamalar:
arasinda anlamli bir farkliigin bulunmasi durumunda, bu farkliligin hangi gruplar arasinda

oldugunun belirlenmesinde Tukey testine bagvurulmustur.
Arastirmanin Etik Izinleri

Yapilan bu ¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel
Arastirma ve Yaymin Etigine Aykir1 Eylemler” baglhig altinda belirtilen eylemlerden higbiri

gerceklestirilmemistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul ad1 =Kirsehir Ahi Evran Universitesi

Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yayin Etik Kurulu
Etik degerlendirme kararinin tarihi=15.04.2021

Etik degerlendirme belgesi say1 numarasi=2021/2/7
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Bulgular

Ikogretim Matematik Ogretmen Adaylarinin Cevrim i¢i Ogrenmeye Yonelik Oz-Yeterlik

Diizeyleri Nasildir?

Tablo 4'te ¢alismaya katilan tiim 6gretmen adaylarinin genel olarak 6l¢egin tiim boyutlarindaki
ortalama puanlari, 6lgegin tiim boyutlarindan alinan minimum ve maksimum puanlar ve standart

sapma degerleri sunulmustur.

Tablo 4. Cevrim ici 6grenmeye yonelik 6z-yeterlik diizeylerine iliskin bulgular

Boyutlar N Minimum Maksimum Ortalama SS
Faktor 1 2,29 6,00 5,04 ,67
Faktor 2 562 1,50 6,00 4,91 ,83
Faktor 3 1,00 6,00 4,40 ,96
Faktor 4 1,46 6,00 4,48 ,84

Ogretmen adaylarmin gevrimici 6grenme oz-yeterlik 6lgeginin alt boyutlarindaki puan
ortalamalar1 incelendiginde her bir faktor i¢in puan ortalamasi sirasiyla; 5,04; 4,91; 4,40 ve 4,48 olarak

bulunmustur.

Ogretmen Adaylarinin Cevrim-i¢ci Ogrenmeye Yénelik Oz-yeterlilik Diizeyleri Cinsiyete

Bagli Olarak Anlaml: Bir Farklilik Géstermekte midir?

Tablo 5'te Ogretmen adaylarinin cevrim-i¢ci 6grenmeye yonelik 6z-yeterlilik diizeylerinin
cinsiyete bagli olarak anlamli bir farklilik gosterip gostermedigi sorusuna cevap bulmak adina yapilan
bagimsiz t testi bulgular1 sunulmustur.

Tablo 5. Cevrim-ici 6grenmeye yonelik Oz-yeterlilik diizeylerinin cinsiyete bagl olarak anlaml bir farklilik
gosterip gostermedigine iliskin bulgular

Faktor Cinsiyet N X S sd t p

Faktor 1 Kadin 463 5,009 ,660 -2,945 ,003
Erkek 99 5,225 ,739

Faktor 2 Kadin 463 4,903 ,814 -0,580 ,563
Erkek 99 4,957 ,932 560

Faktor 3 Kadin 463 4,413 ,942 0,450 ,651
Erkek 99 4,365 1,064

Faktor 4 Kadin 463 4,496 ,837 0,461 ,647
Erkek 99 4,454 ,898

*Faktor 1: Teknoloji kullanimi 6z-yeterligi, Faktor 2: Cevrimici 6grenme gorevi dz-yeterlik, Faktor 3: Egitici ve akran etkilesimi ve
iletisimi 6z-yeterlik; Faktor 4: Oz diizenleme ve motivasyon 6z-yeterlik

Tablo 5 incelediginde, 6gretmen adaylarinin teknoloji kullanimi 6z-yeterlik diizeyleri agistndan
kiz 6grenciler lehine anlamli bir farkliligin oldugu (t(560)=-2,94, p<.01) tespit edilmistir. Cevrimici
O0grenme gorevi 0z-yeterlik diizeyleri, egitici ve akran etkilesimi ve iletisimi 6z-yeterlik diizeyleri ve 6z
diizenleme ve motivasyon 6z-yeterlik diizeyleri agisindan kiz ve erkek 6grenciler arasinda anlaml bir

farklilik bulunamamuistir.
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Ogretmen Adaylarinin Cevrim-i¢i Ogrenmeye Yonelik Oz-yeterlilik Diizeyleri Sinif

Diizeyine Bagli Olarak Anlamli Bir Farklilik Gostermekte midir?

Tablo 6’da 6gretmen adaylarinin ¢evrim-ici 6grenmeye yonelik 6z-yeterlilik diizeylerinin sinif
diizeyine bagh olarak anlaml bir farklilik gosterip gostermedigi sorusuna cevap bulmak adina yapilan
tek yonlii varyans analizi bulgular: sunulmustur.

Tablo 6. Cevrim-ici 6§renmeye yonelik 6z-yeterlilik diizeylerinin sinif diizeyine bagli olarak anlamli bir farklilik
gosterip gostermedigine iliskin bulgular

Siuf N X SS p
1. 152 491 ,655
Faktor 1 2. 155 5,07 ,655 ,055
3. 175 5,11 ,676
4. 80 5,06 ,754
Toplam 562 5,04 ,679
1. 152 4,91 ,724
Faktor 2 2. 155 4,92 ,735 ,978
3. 175 4,91 ,948
4. 80 4,87 ,956
Toplam 562 491 ,835
1. 152 4,53 ,790
Faktor 4 2. 155 4,58 ,844
3. 175 4,41 ,884 ,183
4. 80 4,39 ,865
Toplam 562 4,48 ,847
1. 152 4,51 ,807
Faktor 3 2. 155 4,40 1,00 .004
3. 175 4,21 1,08
4. 80 4,62 ,806
Toplam 562 4,40 ,964
Varyansin Kareler sd Kareler F Fark (Dunnett
Kaynag Toplamu Ortalamasi T3)
Gruplar arast 12.337 3 4,112 4,506 1-3* p<.05
3-4*
Gruplar ici 509.220 558 ,913
Toplam 521.557 561

Tablo 6 incelediginde, 6gretmen adaylarinin egitici ve akran etkilesimi ve iletisimi 6z-yeterlik
diizeyleri agisindan 1. ve 3. smif arasinda 1. smnif lehine (p<.05) ve 3. ve 4. sinif arasinda 4. sinif lehine
(p<.05) anlaml bir farkliligin oldugu tespit edilmistir. Diger boyutlar agisindan sinuf diizeyleri arasinda

anlamli bir farklilik tespit edilememistir (p>.05).
Tartisma ve Sonug

C)gretmen adaylarinin ¢evrimici 6grenme 06z-yeterlik 6lgeginin teknoloji kullanimi, ¢evrimigi
Ogrenme gorevi, egitici ve akran etkilesimi ve iletisimi ve 0z diizenleme ve motivasyon alt
boyutlarindaki puan ortalamalar1 incelendiginde, 6gretmen adaylarinin ¢evrim-ici 6grenmeye yonelik
dz-yeterlik diizeylerinin her bir boyut icin iyi diizeyde oldugu sdylenebilir. Oz-yeterliligi, bireylerin

Ogrenme ortamlarma karst algilarimi degistirebilecegi igin gevrimigi 0grenme siirecinde Snemli bir
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faktor olarak gorebiliriz. Yapilan bazi caligmalara bakildiginda 6gretmen adaylarinin 6z yeterliliklerinin
yiiksek oldugu goriilmektedir (Siegle ve McCoach, 2007; Ordonez-Feliciano, 2009). Yiiksek 6z yeterlilige
sahip Ogrencilerin diisitk 6z yeterlilige sahip Ogrencilere gore daha ¢ok calistiklari, karsilasilan
zorluklara daha olumsuz tepkiler verdikleri ve c¢alisma saatlerini etkili kullanarak problem
¢ozebildikleri belirtilmektedir (Linnenbrink ve Pintrich, 2003; Schunk ve Mullen, 2012; Usher ve Pajares,
2008). Zilka, Rahimi ve Cohen (2019)’de 6z-yeterliligi giiclii olan bireylerin, basarili bir sekilde hedefe
ulagmak igin kararli davraniglar icinde oldugunu ifade etmektedirler. Ogretmenlerin 6z-yeterlikleri ile
Ogrenci basarilari arasinda iliski olabilecegini diislindiiglimiizde 6gretmen adaylarinin g¢evrimigi

O0grenme Oz-yeterliklerinin her bir diizey i¢in iyi olmasini olumlu bir sonug olarak ifade edebiliriz.

Bulgular incelendiginde Ogretmen adaylarinin teknoloji kullanimi 6z-yeterlik diizeyleri
agisindan kiz 6grenciler lehine anlamli bir farklihigin oldugu (t(560)=-2.94, p<.01) tespit edilmistir.
Cevrimici 0grenme gorevi Oz-yeterlik diizeyleri, egitici ve akran etkilesimi ve iletisimi 6z-yeterlik
diizeyleri ve 6z diizenleme ve motivasyon Oz-yeterlik diizeyleri agisindan kiz ve erkek ogrenciler
arasinda anlamli bir farklihik bulunamamuistir. Yapilan ¢alismalara bakildiginda cinsiyet degiskeninin
etkisinin arastirmalara gore farklilik gosterdigi goriilmektedir. Bazi calismalarda erkeklerin 6z-yeterlik
diizeylerinin daha fazla oldugu (Kabaran, Altintas ve Kabaran, 2016; Pajares ve Johnson, 1996; Zhao,
Lu, Huang ve Wang, 2010; Y1ldiz ve Seferoglu, 2020) bazilarinda ise kadinlarin 6z-yeterlik diizeylerinin
fazla oldugu veya farkliligin bulunmadig1 sonucuna ulasilmistir (Akbas ve Celikkaleli, 2006; Choi, 2005;
Cok, 2021; Pendergast, Garvis ve Keogh, 2011; Saracaloglu, Yenice ve Ozden, 2013; Hacicaferoglu ve
Giiner, 2021). Diger taraftan bu ¢alismanin aksine teknoloji 6z-yeterliligine yonelik olarak Zhao, Lu,
Huang ve Wang (2010)'in ¢alismalarinda kadinlarin teknoloji 6z-yeterlik diizeylerinin erkeklerden
diisiik oldugu sonucuna ulasimistir. Cinsiyet degiskeninin etkisi arastirmalarda farklilik
gosterdiginden, bu konuda erkekler veya kadinlar lehine bir genelleme yapmanin uygun olmadig:
sOylenebilir. Diger taraftan bu arastirma ozelinde teknoloji kullamimi 6z-yeterligi boyutu icin kiz
Ogrenciler lehine bir sonucun ortaya c¢ikmasinin sebeplerinden bazilary; “kizlarin 6gretmenlik
mesleginin gerektirdigi sorumluluk bilinciyle, erkeklere nazaran daha 6z verili sekilde ¢alismalar1” ve

“teknoloji kullanim1 konusunda kendilerini gelistirmeleri” olabilir.

C)gretmen adaylarinin 6z yeterlik algilar1 O6grenim gordiikleri simif degiskenine gore
incelendiginde; egitici ve akran etkilesimi ve iletisimi 6z-yeterlik diizeyleri agisindan 1. ve 3. smf
arasinda 1. sinif lehine (p<.05) ve 3. ve 4. sinuf arasinda 4. sinif lehine (p<.05) anlamli bir farklilik
gostermektedir. Diger boyutlar agisindan simif diizeyleri arasinda anlamli bir farklilik tespit
edilememistir (p>.05). Cubuk¢u ve Girmen (2007) yapmis olduklar1 calismada, smif diizeyinin
artmasiyla birlikte egitici ve akran etkilesimi ve iletisimi gibi sosyal 6z yeterliklerin anlamli bir sekilde
farklilastigini ortaya koymuslardir. Tiirkiye’de yapilan c¢aligmalarda Ogretmen adaylarinin 6z
yeterliklerinin zamanla arttig1 tespit edilmistir (Altungeki¢, Yaman ve Koray, 2005; Ozenoglu, 2006;

Sahin-Taskin ve Haciomeroglu, 2010). Pendergast, Garvis ve Keogh (2011) ise yapmis olduklar
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aragtirmada 6gretmen adaylarinin zamanla 6z yeterliklerinin diistiigtinii ortaya koymuslardir. Diger
taraftan Saracaloglu, Yenice ve Ozden (2013), 6gretmen adaylarinin 6z yeterliklerinin 6grenim goriilen
smif diizeyine gore farklilasmadig: belirtilmistir. Gerek yapilan bu calisma gerekse alan yazindaki
calismalar incelendiginde tiniversite 6grenimi siiresince farkl1 dénemlerde kazanilan becerilerle birlikte

Ogretmen adaylarinin 6z yeterligin artmasinin olasi bir sonug oldugu ¢ikariminda bulunabiliriz.
Oneriler

Bu ¢alismanin evrenini I¢ Anadolu bélgesindeki iiniversitelerin egitim fakiiltelerinde 6grenim
goren ilkogretim matematik O6gretmen adaylar1 olusturmaktadir. Calismanin 6rneklemini ise ayni
bolgede 562 ilkogretim matematik 6gretmen adayi olusturmaktadir. fleride yapilacak olan calismalar

Tiirkiye genelinde 6grenim goren 6gretmen adaylari tizerinde yiiriitiilebilir.

Bu calismada cinsiyet ve siuf diizeyi degiskeni agisindan 6gretmen adaylarinin gevrim-igi
ogrenmeye yonelik ozyeterlilik diizeyleri arasinda anlaml bir farkliligin olup olmadig1 incelenmistir.
[leride 6gretmen adaylarinin teknolojiye ve teknolojik araglara yonelik tutumlari, bilgisayar veya tablet
gibi araclara sahip olup olmadiklari tiirtinden degiskenlerde ¢alismaya dahil edilebilir. Bunun disinda

Ogretmen adaylariyla goriismeler yapilarak nitel veriler elde edilebilir.
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Introduction

“Self-belief does not necessarily ensure
success, but self-disbelief assuredly
spawns failure.”

Albert BANDURA, 1997

Knowledge, Media, and Technology Skills, which are accepted among the 21st-century skills,
have become indispensable prerequisites in the education process (Eryilmaz and Ulusoy, 2015). The use
of technology as an auxiliary tool in the education-training process is not only beneficial in face-to-face
teaching environments but also eliminates the necessity of face-to-face education. Simply put, online
learning refers to learning accessible through a computer or mobile device and other supportive
resources (Carliner, 2004). With the Covid-19 pandemic, many universities in our country have decided
to switch to distance education, bringing the need to determine the self-efficacy levels of teacher
candidates for online learning. The existence of various problems in the online learning process, such
as the inability to perform measurement and evaluation effectively, technological inadequacies and
technical problems, communication problems, inequality of opportunity, and loss of motivation
(Ozdogan and Berkant, 2020), points to the importance of determining the self-efficacy levels of pre-
service teachers for online learning. Determining the self-efficacy levels of teacher candidates for online
learning will guide the effective execution of educational activities in the online environment and taking

necessary precautions.

Bandura (1997) defined the concept of self-efficacy as “an individual's belief in their capabilities
to organize and execute the courses of action required in the process of attaining the set goals” (p. 3), in
other words, the belief in one's individual competencies and potential. Gallagher (2012) defined self-
efficacy as an individual's belief in their capacity to learn and improve behaviors. We can say that self-
efficacy has a significant effect on students' motivation to learn. Bandura (1994) stated that students
with low self-efficacy levels cannot fully focus on the learning-training process and cannot show enough
effort when they encounter difficulties. Kansu and Hizli (2007) stated that individuals with high self-
efficacy may have a high level of belief that they will be successful in the lessons. Lorsbach and Jinks

(1999) stated that individuals with low self-efficacy quickly get bored with their responsibilities and
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give up before completing the task they take responsibility for. Therefore, self-efficacy is an important
variable to be considered in order to meet expectations in the online learning process (Yildiz &
Seferoglu, 2020). In this respect, this study tried to determine the self-efficacy levels of primary school

mathematics teacher candidates for online learning.
Online Learning Self-Efficacy Scale

The Online Learning Self-Efficiency Scale developed by Sun and Rogers (2020) was used within
the scope of the study to determine the self-efficacy levels of elementary mathematics teacher candidates
for online learning (Appendix 1). This scale consists of 4 sub-dimensions: Technology Use Self-Efficacy,
Teacher-Student Communication and Interaction Self-Efficacy, Self-Regulation Self-Efficacy, Self-
Motivation Self-Efficacy. The technology use self-efficacy dimension consists of seven items
(1,2,3,4,5,6,7) to determine students' personal beliefs about their ability to use technology in the online
learning environment. Online learning task self-efficacy consists of four items (8,9,10,11) to determine
students' personal beliefs in their ability to perform online learning tasks. Another dimension, Instructor
and peer interaction and communication self-efficacy, consists of 7 items (12,13,14,15,16,17,18) to
determine students' personal beliefs in their ability to interact and communicate with trainers and peers.
The fourth and last dimension, self-regulation and motivation efficacy, consists of thirteen items
(19,20,21,22,23,24,25,26,27,28,29,30,31) to determine students' personal beliefs about controlling and
monitoring their behavior in line with their online learning needs and motivating themselves for online

learning.

The authors stated that the scale was created by examining the scales used in previous studies
(Arbaugh et al., 2008; Artino and McCoach, 2008; Barnard, Lan, To, Paton and Lai, 2009; Martin and
Tutty, 2009; Miltiadou and Yu, 2000; Pintrich and DeGroot, 1990). Unlike the scales used in previous
studies, the fact that all items in the scale used in this study are positive will prevent the respondents
from getting confused (Netemeyer, Bearden and Sharma, 2003). Moreover, compared to 4- and 5-Likert
type scales (Arbaugh et al., 2008; Barnard, Lan, To, Paton and Lai, 2009; Martin and Tutty, 2009;
Miltiadou and Yu, 2000), the 6-point Likert type scale used in the study does not have neutral or
uncertainty points, hence providing better measurement properties (Boone, Townsend and Staver,
2010). Literature review revealed that the scales used in previous studies are insufficient to meet one or
more of the four different dimensions (Sun & Rogers, 2020, p.187). For the stated reasons, the Online
Learning Self-Efficacy Scale developed by Sun and Rogers (2020) was adapted into Turkish and applied
to elementary mathematics teacher candidates to determine their levels of self-efficacy for online

learning.
Previous Studies

Cok (2021) aimed to reveal teachers' self-efficacy perceptions and the obstacles they encounter

in this process. They found that there was no significant difference in terms of teachers' self-efficacy
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perceptions regarding distance education according to the variables of gender, education level they
work at, mobile devices they have, and EBA use in distance education. Hacicaferoglu and Giiner (2021)
examined the level of readiness for online learning, which is one of the methods used in distance
education applications, of undergraduate students in the field of sports sciences in terms of various
variables. They concluded that there was no significant difference in students' online learning readiness
levels according to gender and the class they studied in. Yildiz and Seferoglu (2020) examined the self-
efficacy perceptions of distance education students towards online technologies in terms of various
variables. They determined that the self-efficacy perceptions of the distance education students towards
online technologies were high and differed by the variables of gender, department and age. They also
determined that the mean scores of women differed significantly from the mean of men, and the self-
efficacy perception scores of distance education students differed significantly according to age ranges.
This significant difference was between the groups aged 36+ and aged 16-25 and between the groups
aged 36+ and aged 26-35. Aktiirk and Delen (2020) examined teachers' technology acceptance and self-
efficacy beliefs. They also examined whether teachers' technology acceptance and self-efficacy beliefs
changed according to some demographic variables. The data collected from teachers revealed that
teachers' technology acceptance levels and academic, professional, social, and intellectual self-efficacy
beliefs were high. It was determined that the technology acceptance levels of male teachers were higher
than female teachers. Sirakaya and Yurdugiil (2016) examined teacher candidates' online learning
readiness levels in terms of gender, class level, department and duration of internet use. They found
that the sub-factors of online learning readiness, computer-internet self-efficacy and self-directed
learning differed significantly by gender. There was also a significant difference in the computer-
internet self-efficacy sub-factor of online learning readiness according to the class level. Additionally,
they revealed a significant difference in the computer-internet self-efficacy sub-factor of online learning
readiness according to the department of education. Giirol and Akt1 (2010) assessed the relationship
between teacher candidates' self-efficacy and internet self-efficacy and to what extent their self-efficacy
predicted internet self-efficacy. They concluded that internet self-efficacy is related to student
motivation, achievement, and efficacy. They also stated that a high level of teacher efficacy increases

students' interest in school and learning materials.

It is seen that there are studies in the literature aimed at determining the self-efficacy levels of
teachers and teacher candidates for online learning and examining them in terms of certain variables.
However, it is a fact that, with the pandemic experienced in the last two years, it is necessary to re-
determine the self-efficacy levels of teacher candidates for online learning. The Online Learning Self-
Efficacy Scale (Sun and Rogers, 2020), which was developed by examining the scales used for this
purpose in the literature and determining their deficiencies, was used in this study. It is thought that
the results obtained from this study will contribute to the effective execution of the online education

process. In the light of the answers given by the teacher candidates in the study, the subjects that the
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teacher candidates fall short of can be determined, and teaching practices that complement these
subjects can be carried out. We think it's also worth mentioning that this study allows generalization to
a limited population as it was conducted on Primary Education Mathematics Teacher Candidates
studying at the education faculties of 4 universities in the Central Anatolia Region. In this respect, using
this scale on a broader target group in the future will better determine the self-efficacy levels of teacher
candidates for online learning. In this way, substantial results that contribute to the more effective

execution of online learning processes can be achieved.
Research Problems
The problems of the study are as follows.

What are the primary school mathematics teacher candidates' self-efficacy levels for online

learning?

Do primary school mathematics teacher candidates' self-efficacy levels for online learning differ

significantly by gender?

Do primary school mathematics teacher candidates' self-efficacy levels for online learning differ

significantly by class level?
Method

For this study, necessary ethics committee approval was obtained from the ethics committee of
Kirsehir Ahi Evran University. The data of the study were collected through google form. In this study,
the self-efficacy levels of teacher candidates regarding online learning were investigated in terms of
certain variables using the cross-sectional survey method. In the cross-sectional survey method, data
are collected over a predetermined group within a certain time period and generalizations about the
current situation can be reached by statistical analysis of the collected quantitative data (Cepni, 2014;

Fraenkel, Wallen and Hyun, 2011).
Sample

Although there is no consensus among researchers on the minimum number of participants
that should be included in this type of research, Cohen, Manion and Morrison (2013) suggested that
there should be at least 100 participants in this type of study. The universe of this study consists of
primary school mathematics teacher candidates studying at the education faculties of universities in the
Central Anatolia region. The convenience sampling method was used to determine the sample of the
study. The sample of the study consists of a total of 562 teacher candidates studying in the Primary
Education Mathematics Teaching Department of the Faculty of Education of four different universities
in the Central Anatolia region. The distribution of the students participating in the study by universities

is presented in Table 1.
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Table 1. Distribution of the participating students by the university, depending on the class level

University Undergraduate Class Frequency
A 37
38
45
19
34
36
48
21
41
42
40
18
40
39
42
22
Total 562
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Data Collection Tool

The online learning self-efficacy scale developed by Sun and Rogers (2020) was adapted into
Turkish and used in the study (Appendix 1). In accordance with ethical rules, an e-mail was sent to both
authors (Sun, Y. and Rogers, R.) on 07.01.2021, and permission was requested from both authors to
adapt the scale to Turkish. On 08.01.2021, positive feedback was received from both authors. The scale
consists of four dimensions and 31 items. Cronbach's Alpha internal consistency coefficient for the entire
scale is 0.946. The first seven items of the scale measure the teacher candidates' technology use self-
efficacy levels; items 8, 9, 10, and 11 measure their online learning task self-efficacy levels; items 12, 13,
14, 15, 16, 17, and 18 measure the teacher candidates' self-efficacy levels in education and peer
interaction and communication; the last thirteen items measure their self-regulation and motivational
self-efficacy levels. The Cronbach Alpha internal consistency coefficient for each sub-dimension is high;
0.866 for technology use self-efficacy, 0.905 for online learning task self-efficacy, 0.872 for educator and
peer interaction and communication self-efficacy, and 0.948 for self-regulation and motivation self-
efficacy. The correlation coefficients between each item and the scale total score (i.e., adjusted item-total
correlation) range from 0.503 to 0.744. The confirmatory factor analysis shows that the goodness of fit

values are within the desired limits (Sun and Rogers, 2020, p.193-194).

In the first stage of the adaptation process, the scale was translated into Turkish by three
academicians, and then each academician examined the translations of other academicians by crossover
method and stated their suggestions on the form. In the second stage, the scale items were examined in
terms of content validity and suitability for Turkish culture, and necessary corrections were made by
two academicians working in the Computer and Instructional Technologies Department and three

academics working in the Turkish language teaching department. In the third stage, the scale was
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applied to 23 teacher candidates, and they were asked to write incomprehensible and unclear items in
the empty space below the scale form. The direct translation in Turkish of some items is not suitable for
Turkish culture (For example; I can find where I am able to study most efficiently for my online courses).
When the item was presented to prospective teachers in this form, the pre-service teachers stated that
they attended online classes from their homes and stated that this item was not appropriate in its current
form. For this reason, the Turkish version of this item has been written as "I can motivate myself to
study efficiently in online classes". In the fourth stage, both forms of the scale were applied to 128 teacher
candidates studying in the English language teaching department, and the correlation coefficient
between both forms of the scale was found to be at a high level of .92. In the last stage, second-order
confirmatory factor analysis was performed on the scale. It is recommended to use direct confirmatory
factor analysis instead of exploratory factor analysis in the measurement tool adaptation process
(Bandalos and Finney, 2010; Seger, 2014; 2015, p.78; Demir and Yurdugiil, 2014; Kline, 2016). The direct
translation of some items from English into Turkish is not suitable for Turkish culture in terms of
meaning, structure and intelligibility so Changes have been made to some items. Therefore, first of all,
exploratory factor analysis was performed, and as a result of exploratory factor analysis, the structure

of the scale in its original form was obtained.

Exploratory factor analysis: Exploratory factor analysis was carried out with the data collected from
528 teacher candidates. When the literature is examined, it can be said that this number is sufficient for
exploratory factor analysis (Field, 2013; Biiyiikoztiirk, 2018). Before starting the exploratory factor
analysis, the suitability of the data for factor analysis was checked, and it was checked whether there
were extreme values or missing data in the data set. The kurtosis and skewness values were found
within the desired limits. In principal components factor analysis, the Kaiser-Meyer Olkin value was at
a good level of 0.957, and the Barlett test result was significant (p<0.0001). Anti-image correlation
coefficient of each item is greater than 0.90. The determinant coefficient is 0.001. This shows that there
is no multicollinearity problem. Multiple collinearity (r > 0.8) is not observed among the items.When
the correlation coefficients between the items were examined, it was determined that the correlation
coefficients were generally greater than 0.30. These findings reveal that the data are suitable for factor
analysis (Pallant, 2010; Can, 2014; Cokluk, Sekercioglu and Biiyiikoztiirk, 2014). The scale has a four-
factor structure. Here, the criterion value is that the eigenvalue of these factors is greater than 1. The

four-factor structure of the scale is confirmed in the line graph of the eigenvalues given in Figure 1.
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Figure 1. the line graph of the eigenvalues

Each factor explains 25.37%, 15.46%, 14.51% and 7.26% of the scale variance, respectively and
four factors together explain 62.72% of the scale variance. In Table 2, the factor loading value, the rotated
factor loading value, and the total item correlation value are given. In addition, the eigenvalue and
internal consistency coefficient of each factor were reported. As seen in Table 2, the item-total correlation
and factor load value for each item are greater than 0.40, and there is no overlapping item in the scale.
The internal consistency coefficient of the scale as a whole was 0.948, and the internal consistency
coefficients for each factor were 0.866; 0.830; 0.919; 0.942, respectively and these values are at an
acceptable level. All these values obtained after exploratory factor analysis are within acceptable limits

(Field, 2013; Secer, 2015; Biiytikoztiirk, 2018).
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Table 2. Exploratory factor analysis findings

Item Factor loading Rotated factor loading Item total
corelation

Factorl Factor2 Factor3 Factord

1 0,479 0,660 0,461
2 0,510 0,736 0,494
3 0,505 0,795 0,497
4 0,471 0,766 0,461
5 0,414 0,706 0,403
6 0,444 0,756 0,435
7 0,448 0,599 0,432
8 0,648 0,686 0,587
9 0,500 0,829 0,481
10 0,576 0,800 0,560
11 0,589 0,761 0,571
12 0,683 0,807 0,653
13 0,660 0,768 0,634
14 0,678 0,812 0,648
15 0,646 0,757 0,612
16 0,675 0,696 0,646
17 0,657 0,689 0,625
18 0,698 0,688 0,662
19 0,731 0,752 0,687
20 0,742 0,760 0,700
21 0,709 0,760 0,660
22 0,761 0,680 0,722
23 0,746 0,759 0,700
24 0,708 0,757 0,663
25 0,719 0,782 0,674
26 0,616 0,692 0,572
27 0,692 0,755 0,647
28 0,737 0,837 0,692
29 0,752 0,712 0,713
30 0,620 0,657 0,576
31 0,552 0,582 0,510
Eigenvalues 12,367 3,589 2,187 1,301

Cronbach Alpha 0,866 0,830 0,919 0,942

Overall Cronbach Alpha 0,948

Second-order confirmatory factor analysis: Confirmatory factor analysis was carried out with data
obtained from 1078 pre-service teachers. Before the confirmatory factor analysis, it was checked whether
the prerequisites were met, and then confirmatory factor analysis was performed with AMOS 24
software. In the first stage, the model was created and as a result of the analyses on the created model,
it was checked whether there were items with a factor load value below .30. In evaluating whether the
model was compatible with the data; x2/df, RMSEA, SRMR, CFI, TLI, NFI values were taken into
account. Since each of these indices is from a different category, it provides sufficient information about
whether the model being tested is compatible with the data (Brown, 2006). The values of these indices
were analyzed according to the values compiled from Schermelleh-Engel and Moosbrugger (2003), Hu

and Bentler (1999), and Byrne (2016) given in Table 3.
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Table 3. Limit values of fit indices used in confirmatory factor analysis
Schermelleh-Engel et al. (2003), Hu and Bentler (1999)

X ?/sd Good fit Acceptable fit
x?/sd 0<x?sd<2 2<x?/sd<3
Fit Indices Good fit Acceptable fit
CFI .95 <CFI<1.00 90 <CFI<.95
SRMR* 0<SRMR < .05 .05 <S5RMR <.10
RMSEA* 0 <RMSEA <.05 .05 < RMSEA <.08
Byrne, M. B. (2016)
Sample Size N <250 N> 250
Observable Variable m<12 12<m<30 m=30 m<12 12<m<30 m=30
CMIN (x2) Insignificant ~ Significant ~ Significant Significant Significant  Significant
p-value p-value p-value p-value p-value p-value
even if the even if the
fit is good fit is good
CMIN/df x2/df<2.5 X2/df<5
CFI >0.97 >0.95 >0.92 >0.95 >0.92 >0.90
NFI-TLI >0.97 >0.95 >0.92 >0.95 >0.90 >0.80
RMSEA &lt; 0.08 <0.08 <0.08 <0.07 <0.07 <0.07

In order to perform a confirmatory factor analysis, the prerequisites of the normality test and
sample size must be met. Since the absolute value of the skewness values of the items in the scale is less
than 3 and the absolute value of the kurtosis values is less than 10, the necessary normality condition
was met for the confirmatory factor analysis (Kline, 2016). Muthén and Muthén (2002) stated that a
sample size of 150 is sufficient, provided that the data are normally distributed and there are no missing
data. Confirmatory factor analysis was carried out with data obtained from 1078 pre-service teachers.
In this context, the sample size of this study can be considered sufficient for confirmatory factor analysis.
Since the absolute value of the skewness values of the items in the scale is less than 3 and the absolute
value of the kurtosis values is less than 10, the necessary normality condition was met for the
confirmatory factor analysis (Kline, 2016). Due to the normal distribution of the data, the maximum
likelihood calculation method was used (Giirbiiz and Sahin, 2018). The diagram of the standardized

analysis values of the model obtained as a result of data analysis is presented in Figure 2.
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Figure 2. Diagram of standardized resolution values for the model

The second-order confirmatory factor analysis of the scale determined the factor load values of
the items to be at the desired level, between .66 and .89, as seen in Figure 1. The goodness of fit values
obtained from the second-order CFA (x2/df=2.627; RMSEA=.068;, SRMR=.063; CFI=.929; TLI=.923;
NFI=.890) show that the proposed four-factor model is compatible with the data and is acceptable
(Byrne, 2016). These results showed that the data obtained from the study matched with the predicted
theoretical structure of the online learning self-efficacy scale. The first seven items of the scale measure
the teacher candidates' technology use self-efficacy levels; items 8, 9, 10, and 11 measure their online
learning task self-efficacy levels; items 12, 13, 14, 15, 16, 17, and 18 measure the teacher candidates' self-
efficacy levels in education and peer interaction and communication; the last thirteen items measure
their self-regulation and motivational self-efficacy levels. The adaptation study of the scale used in this
study was submitted as a paper to the 5th International Turkish Computer and Mathematics
Symposium on June 15, 2021, accepted to be presented at the symposium on August 22, 2021, presented
on October 29, 2021, and published in the abstract book (Biitiiner, Baltaci and Caliskan, 2021).
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Data Analysis

The scale prepared in the electronic environment was shared with the teacher candidates
studying at the education faculties of different universities in Turkey. The mean scores for the overall
scale and each dimension obtained after data analysis were presented to demonstrate the level of self-
efficacy of the teacher candidates for online learning. In the evaluation of the mean score for each
dimension and the mean score obtained from the overall scale, the intervals were assumed to be equal,
and the score range was calculated as 0.83 for arithmetic means. (Score Range = (Highest Value — Lowest
Value)/6 = (6 — 5)/6 = 5/6 = 0.83). According to this calculation, the evaluation range of the arithmetic
means was “1.00-1.83 Strongly Disagree”, “1.84-2.67 Disagree”, “2.67-3.50 Partially Disagree”, “3.50-4.33
Partially Agree”, “4.33-5.17 Agree”, “5.16-6.00 Strongly Agree”.

In order to address the sub-problems, first of all, since the number of data was more than 50,
the conformity of data obtained to normal distribution was tested with the Kolmogorov-Smirnov test.
Since the normality analysis for each dimension of the scale gave a p-value greater than .05 in each sub-
category of the gender and class level variables, it was interpreted that the data had a normal
distribution in the universe. Moreover, it was examined whether the variance homogeneity condition
was met for the class level variable in each dimension of the scale. Tukey test was used to examine the
difference between groups in cases where homogeneity of variance was met, and the Dunnett T3 test
was used in cases where homogeneity of variance was not achieved. In this case, the question of whether
the self-efficacy levels of teacher candidates for online learning differed significantly by gender was
addressed using the independent t-test, and whether the self-efficacy levels of teacher candidates for
online learning differed significantly by class level was addressed using one-way analysis of variance.
In the presence of a significant difference between the mean scores of the groups according to the class

level variable, the Tukey test was used to determine between which groups this difference was.
Ethical Permits of the Study

All rules as indicated within the scope of the “Higher Education Institutions Scientific Research
and Publication Ethics Directive” were met in the present study. None of the actions indicated under
the second section of the directive entitled “Actions Contradicting with Scientific Research and

Publication Ethics” were carried out.

Ethical council permit information: Name of the council conducting the ethical assessment =Kirsehir

Ahi Evran University Social Sciences and Humanities Research and Publication Ethics Council
Date of the ethical assessment decision =15.04.2021

Number of the ethical assessment document=2021/2/7
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Results

What are the Primary School Mathematics Teacher Candidates' Self-Efficacy Levels for

Online Learning?

Table 4 presents the mean scores of all teacher candidates participating in the study in all
dimensions of the scale, minimum and maximum scores from all dimensions, and standard deviation

values.

Table 4. Findings on the self-efficacy levels of primary school mathematics teacher candidates for online learning

Dimensions N Minimum Maximum Mean SD
Factor 1 2.29 6.00 5.04 .67
Factor 2 562 1.50 6.00 491 .83
Factor 3 1.00 6.00 4.40 .96
Factor 4 1.46 6.00 4.48 .84

Factor 1: Technology use self-efficacy, Factor 2: Online learning task self-efficacy, Factor 3: Instructor and peer interaction and
communication self-efficacy, Factor 4: Self-regulation and motivation self-efficacy

The mean scores of the teacher candidates in the sub-dimensions of the online learning self-

efficacy scale were 5.04, 4.91, 4.40, and 4.48 for each factor, respectively.

Do Teacher Candidates' Self-efficacy Levels for Online Learning Differ Significantly By

Gender?

Table 5 presents the independent t-test results to determine whether the teacher candidates'

self-efficacy levels for online learning differ significantly by gender.

Table 5. Findings on whether teacher candidates” self-efficacy levels for online learning differ significantly by
gender.

Factor Gender N X S sd t p

Factor 1 Female 463 5.009 .660 -2.945 .003
Male 99 5.225 739

Factor 2 Female 463 4.903 814 -0.580 .563
Male 99 4.957 932 560

Factor 3 Female 463 4413 942 0.450 .651
Male 99 4.365 1.064

Factor 4 Female 463 4.496 .837 0.461 .647
Male 99 4.454 .898

Table 5 demonstrates a significant difference in favor of female students in terms of technology
use self-efficacy levels of teacher candidates (t(560)=-2.94, p<.01). There was no significant difference
between male and female students in terms of online learning task self-efficacy levels, educator and
peer interaction and communication self-efficacy levels, and self-regulation and motivation self-efficacy

levels.
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Do Teacher Candidates' Self-efficacy Levels for Online Learning Differ Significantly By

Class Level?

Table 6 presents the one-way analysis of variance results to determine whether the self-efficacy

levels of teacher candidates for online learning differ significantly by the class level.

Table 6. Findings on whether teacher candidates’ self-efficacy levels for online learning differ significantly by
class level

Variable N X SD p

5. class 152 491 .655
Factor 1 6. class 155 5.07 .655 .055

7. class 175 5.11 .676

8. class 80 5.06 754

Total 562 5.04 679

1st year 152 491 724
Factor 2 2nd year 155 4.92 735 978

3rd year 175 491 948

4th year 80 4.87 956

Total 562 4.91 .835

1st year 152 4.53 .790
Factor 4 2nd year 155 4.58 844

3rd year 175 4.41 884 183

4th year 80 4.39 .865

Total 562 4.48 .847

1st year 152 4.51 .807
Factor 3 2nd year 155 4.40 1.00 .004

3rd year 175 4.21 1.08

4th year 80 4.62 .806

Total 562 4.40 964
Source of the Sum of sd Mean Square  F Difference
Variance Squares (Dunnett T3)
Between 12.337 3 4112 4.506 1-3* p<.05
groups 3-4*
Within groups  509.220 558 913
Total 521.557 561

As seenin Table 6, in terms of teacher candidates’ educator-peer interaction and communication
self-efficacy levels, there was a significant difference between the 1st and 3rd year classes in favor of the
1st year (p<.05) and between the 3rd and 4th year classes in favor of the 4th year (p<.05). There was no

significant difference between class levels in other dimensions (p>.05).
Discussion and Conclusion

Considering the teacher candidates' mean scores in the sub-dimensions of technology use,
online learning task, educator and peer interaction and communication, and self-regulation and
motivation of the online learning self-efficacy scale, it can be said that, for each dimension, teacher
candidates had a good level of self-efficacy for online learning. Self-efficacy can be considered an
important factor in the online learning process, as it can change individuals' perceptions of their

learning environments. Some studies have also shown that teacher candidates have high self-efficacy
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(Siegle and McCoach, 2007; Ordonez-Feliciano, 2009). It is articulated that students with high self-
efficacy work harder than students with low self-efficacy, react more negatively to the difficulties
encountered, and can solve problems by using working hours effectively (Linnenbrink and Pintrich,
2003; Schunk and Mullen, 2012; Usher and Pajares, 2008). Zilka, Rahimi and Cohen (2019) state that
individuals with high self-efficacy are determined in their behaviors to achieve their goals successfully.
Considering that there may be a relationship between teacher self-efficacy and student achievement, we

can say that the teacher candidates' good online learning self-efficacy for all levels is a positive result.

The findings showed that there was a significant difference in favor of female students in terms
of technology use self-efficacy levels of teacher candidates (t(560)=-2.94, p<.01). There was no significant
difference between male and female students in terms of online learning task self-efficacy levels,
educator and peer interaction and communication self-efficacy levels, and self-regulation and
motivation self-efficacy levels. In the literature, the effect of the gender variable differs according to the
studies. Some studies have concluded that men have higher levels of self-efficacy (Kabaran, Altintas
and Kabaran, 2016; Pajares and Johnson, 1996; Zhao, Lu, Huang and Wang, 2010; Yildiz and Seferoglu,
2020), while others have found higher levels of self-efficacy in women or no difference (Akbas and
Celikkaleli, 2006; Choi, 2005; Cok, 2021; Pendergast, Garvis and Keogh, 2011; Saracaloglu, Yenice and
Ozden, 2013; Hacicaferoglu and Giiner, 2021). On the other hand, contrary to this study, Zhao, Lu,
Huang and Wang (2010) concluded that women's technology self-efficacy levels were lower than men's.
Since the effect of the gender variable differs in studies, it would not be appropriate to generalize in
favor of men or women. On the other hand, some of the reasons for the emergence of a result in favor
of female students for the dimension of technology use self-efficacy in this study can be that “girls work
more selflessly than boys with the sense of responsibility required by the teaching profession” and

“develop themselves in the use of technology”.

Analysis of the self-efficacy perceptions of the teacher candidates according to the class they
studied in revealed that the educator-peer interaction and communication self-efficacy levels show a
significant difference between the 1st and 3rd year classes in favor of the 1st year (p<.05) and between
the 3rd and 4th year classes in favor of the 4th year (p<.05). There was no significant difference between
class levels in other dimensions (p>.05). Cubukcu and Girmen (2007) revealed that, with the increase in
class level, social self-efficacy such as educator and peer interaction and communication differed
significantly. Studies conducted in Turkey have determined that teacher candidates' self-efficacy
increases over time (Altungeki¢, Yaman and Koray, 2005; Ozenoglu, 2006; Sahin-Tagkin and
Hacidmeroglu, 2010). On the contrary, Pendergast, Garvis and Keogh (2011) reported that teacher
candidates' self-efficacy decreased over time. On the other hand, Saracaloglu, Yenice and Ozden (2013)
stated that teacher candidates' self-efficacy did not differ according to the level of education.

Considering both this study and the studies in the literature, we can deduce that it is a plausible finding
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that the self-efficacy of teacher candidates increases with the skills gained in different periods during

university education.
Recommendations

The universe of this study consists of primary school mathematics teacher candidates studying
at the education faculties of universities in the Central Anatolia region. The sample of the study consists
of 562 primary school mathematics teacher candidates in the same region. Future studies can be carried

out on teacher candidates studying throughout Turkey.

This study examined whether the teacher candidates' self-efficacy levels for online learning
differ significantly by gender and class level. Future studies may include variables such as teacher
candidates' attitudes towards technology and technological tools and whether they have tools such as
computers or tablets. Apart from this, qualitative data can be obtained by conducting interviews with

teacher candidates.
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*Tesekkiir Yazisi: 07.01.2021 tarihinde gevrim i¢i 0grenmeye yonelik 6z yeterlilik Slgegini

gelistiren Saym Yan Sun ve Reenay Rogers’a mail atilmis ve kendilerinden oOlgegin Tiirkge'ye

uyarlanmasi konusunda izin istenmistir. 08.01.2021 tarihinde Sayin Yan Sun ve Reenay Rogers izin

istegimize olumlu doniis yapmislardir. Kendilerine tesekkiiriiz ediyoruz.

Ek 1. Cevrimici 6grenme 6z yeterlik 6lgegi (Sun ve Rogers, 2020’den uyarlanmigstir).

Boyut

Madde

Teknoloji Kullanimi 6z

yeterligi

1) Bir web sitesinden bir yazilim veya uygulama indirip yiiklerken kendime giivenirim.

3) Bir web sitesinden bir gorsel indirirken (kaydederken) kendime giivenirim.

)

2) Bir web sitesinden ¢ikt1 alirken kendime giivenirim.
)
)

4) Bir web sitesini sik kullanilanlara eklerken kendime giivenirim.

5) Bir web sitesinden bir metni kopyalayip, bu metni word belgesine yapistirmada
kendime giivenirim.

6) Web sayfalarinin baglantilaria erisimde kendime giivenirim.

7) Bir ya da birden fazla anahtar kelime kullanarak internette arama yapmada kendime
glivenirim.

Cevrimigi

v

O0grenme gorevi

Oz-yeterligi

8) Cevrimigi bir sinava (test, quiz vb.) girmede kendime giivenirim.

9) Ogrenme Yonetim Sisteminin (6rn. Boysis, Moodle, AYDEP, Proliz vb) notlar
kismindan notuma bakmada kendime giivenirim.

10) C)grenme Yonetim Sisteminde (6rn. Boysis, Moodle, AYDEP, Proliz vb.) cevrim igi
ders materyallerini goriintiilemede kendime giivenirim.

11) Ogrenme Yonetim Sistemi (6rn. Boysis, Moodle, AYDEP, Proliz vb.) araciligiyla
dersin 6devlerini teslim etmede kendime giivenirim.

Egitici ve akran etkilesimi ve iletisimi

0z-yeterligi

12) Cevrim i¢i derslerimde smif arkadaslarimla etkilesimler yoluyla bir topluluk
duygusu gelistirebilirim.

13) Diger cevrim ici ders katilimcilariyla iletisim kurabilirim.

14) Cevrim i¢i derslerimde Ogretim elemanlariyla etkilesimler yoluyla bir topluluk
duygusu gelistirebilirim.

15) Cevrim ici derslerimde simf arkadaslarimla egitim-Ogretimle ilgili (6grenme
giicliigii yasadigim konular, kavramlar vb) problemlerimi paylasabilirim.

16) Cevrim igi derslerimde ekip calismasi/projeler araciligiyla bir isbirlikli 6grenme
ortami olusturabilirim.

17) Cevrim i¢i derslerimde egitim Ogretim ile ilgili (6grenme eksiklikleri vb.) ne
durumda oldugumu 6grenmek i¢in sinif arkadaslarimla iletisim kurabilirim

18) Cevrim i¢i derslerimde diger katilimcilar: taniyarak, ¢evrimici derslerime aidiyet
duygusu (bir gruba ait olma, mensup olma) kazanabilirim.

Oz diizenleme ve motivasyon dz-yeterligi

19) Cevrim ici derslerde basarili olmak igin gayretli bir sekilde ¢alismam gerektigi
hususunda kendimi motive edebilirim.

20) Cevrim igi bir derste sunulan en zor materyalleri bile anlamak i¢in kendimi
cesaretlendirebilirim.

21) Zorluklar veya aksakliklarla karsilastigimda c¢evrim i¢i derslerime devam etmede
kendimi motive edebilirim.

22) Cevrim i¢i derslerimde 0gretim elemanlar: tarafindan sorulan sorularin cevaplarini
bulmak icin ilgili kaynaklara ulasmada kendimi motive edebilirim.

23) Cevrim ici derslerimde teknik zorluklar ile karsilagsam bile, derste sunulan ders
igeriklerini 6grenmek icin kendimi motive edebilirim.

24) Cevrim ici derslerimin, ilgimi ¢eken konular hakkinda bilgimi arttiracagina
inandigim i¢in kendimi ¢evrim ici 6grenmeye motive edebilirim.

25) Cevrim i¢i derslerin beni kariyer hedeflerime nasil yaklastirabilecegini gorerek,
cevrim i¢i derslerimde iyi performans gosterme konusunda kendimi motive edebilirim.

26) Cevrim ici derslerde hi¢bir destek almadan ilgili konular1 6grenmek igin kendimi
motive edebilirim.
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27) Cevrim ici derslerim igin ¢alisma siiresini, kendime hedefler belirleyerek
yOnetebilirim.

28) Cevrim ici derslerime verimli sekilde calismam konusunda kendimi motive
edebilirim.

29) Cevrim ici derslerimde ortaya ¢ikan sorunlari (ders ile ilgili veya teknik sorunlar vb.)
¢ozmek igin gesitli bilgi kaynaklarini kullanma konusunda kendimi motive edebilirim.

30) Ders igerigine hakim olmak igin verilen 6devlere ek olarak ¢evrim igi derslerimde
ekstra problemler {izerine ¢aligabilirim.

31) Cevrim ici derslerimin, daha iyi bir maas almami saglayacak bir kariyere ulasmamda
bana yardima olabilecegi inanciyla, ¢evrimici derslerimde ¢ok ¢alismak igin kendimi
motive edebilirim.

1 puan: Kesinlikle Katilmiyorum, 2 puan: Katilmiyorum, 3 puan: Kismen Katilmiyorum,

4 puan: Kismen Katiliyorum, 5 puan: Katiliyorum, 6 puan: Kesinlikle Katiliyorum

Acknowledgment: On 07.01.2021, an e-mail was sent to Mr. Yan Sun and Reenay Rogers, who

developed the self-efficacy scale for online learning, and their permission was requested to adapt the

scale to Turkish. On 08.01.2021, Mr. Yan Sun and Reenay Rogers responded positively to our request

for permission. We thank them.

Appendix 1. Constructs and items of the Online Learning Self-efficacy Scale (OLSS)

Construct &
Definition

Items

Technology use self-
efficacy

1) I feel confident in downloading and installing a software or application from a
website.

2) I feel confident in printing a website.

3) I feel confident in downloading (saving) an image from a website.

4) I feel confident in bookmarking a website.

5) I feel confident in copying a block of text from a web site and pasting it to a
document in a word processor.

6) I feel confident in accessing links to web resources.

7) I feel confident in conducting an Internet search using one or more keywords

Online learning
task self-efficacy

8) I feel confident in taking an online quiz/test.

9) I feel confident in viewing my grades in the grade book of
the Learning Management System (e.g., BlackBoard).

10) I feel confident in viewing my online course materials in
the Learning Management System (e.g., BlackBoard).

11) I feel confident in submitting course assignments through the Learning
Management System (e.g., BlackBoard).

Instructor and peer interaction
and communication
selfefficacy

12) I can develop a sense of community through interactions with other online course
participants.

13) I can feel connected to others in my online courses.

14) I can develop a sense of community through interactions with my online
instructors.

15) I can share my problems with my online classmates so we know what we are
struggling with and how to solve our problems.

16) I can communicate with my online classmates to find out how I am doing in my
online classes.

17) I can develop a sense of collaboration through team work/projects in my online
courses.
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18) I can gain a sense of belonging in my online courses by getting to know other
course participants.
19) I can make myself feel the need to do an outstanding job in an online course.

20) I can encourage myself to understand the most difficult materials presented in an
online course

21) I can motivate myself to persist in my online courses when facing difficulties or
setbacks
22) I can motivate myself to explore content related questions in my online courses

23) Even in the face of technical difficulties, I can motivate myself to learn the
materials presented in an online course.

24) I can motivate myself to learn online through the belief that my online courses can
broaden my knowledge about subjects which appeal to me.

25) I can motivate myself to perform well in my online courses by seeing how these
courses can move me closer to my career goals.

26) I can motivate myself to learn in my online courses without the presence of
instructors to assist me.

27) I can manage study time for my online courses by setting goals.

28) I can find where I am able to study most efficiently for my online courses.

29) I can make myself feel the need to utilize a variety of information sources to

Self-regulation and motivation efficacy

explore problems posed in my online courses.

30) I can work extra problems in my online courses in addition to the assigned ones
in order to master the course content.

31) I can motivate myself to work hard in my online courses through the belief that
my online courses can help me get a degree allowing me to get a better salary later
on

1 point: strongly disagree, 2 point: disagree, 3 point: somewhat disagree, 4 point: somewhat agree,

5 point: agree, 6 point: strongly agree
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