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Epistemological beliefs are central to beliefs about learning and teaching. Considering
that epistemological beliefs will affect pre-service teachers' teaching approaches, we
examined preservice teachers' epistemological beliefs in this study. This study used a
cross-sectional survey design. The participants were selected via a simple random
sampling method among the 3rd, and 4th-grade preservice teachers enrolled in two
different universities. Data obtained from 714 preservice teachers were included in the
data analysis. The "Scientific Epistemological Belief Scale" developed by Conley,
Pintrich, Vekiri, and Harrison (2004) and adapted into Turkish by many researchers
was used to identify preservice teachers' epistemological beliefs. The data were
analyzed using the SPSS program. Results showed that preservice teachers had naive
epistemological beliefs about the certainty and source of knowledge and sophisticated
beliefs about the justification of knowledge and the development of knowledge. In
addition, preservice teachers' epistemological beliefs about the certainty and source of
knowledge significantly differed in favor of males. The epistemological beliefs of
preservice science teachers are more sophisticated than preservice preschool teachers.
Besides, preservice teachers' epistemological beliefs did not differ significantly
regarding grade level.
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Epistemolojik inanglar, égrenme ve Ogretmeye iliskin inanglar agisindan merkezi bir
konumdadir. Epistemolojik inanglarin 6gretmen adaylarmin benimseyecekleri &gretim
yaklagimin etkileyecegi diisiincesinden yola ¢ikarak bu ¢alismada 6gretmen adaylarimin
epistemolojik inanglar1 incelemislerdir. Bu amagcla ¢alismada betimsel arastirma
desenlerinden kesitsel tarama modeli kullanulmistir. Calisma grubu farkhi iki
iiniversitelerde &grenim goérmekte olan 3. ve 4. siif ogretmen adaylar: arasindan basit
seckisiz drnekleme yontemi kapsaminda belirlenerek 714 kisi arastirmaya dahil edilmistir.
Ogretmen adaylarmin epistemolojik inanglarina iliskin goriiglerinin belirlenmesinde
Conley, Pintrich, Vekiri ve Harrison (2004) tarafindan gelistirilen ve bir¢ok arastirmaci
tarafindan Tiirkge'ye uyarlanan “Bilimsel Epistemolojik Inang Olgegi” kullanilmistir.
Veriler SPSS programinda analiz edilmistir. Arastirma sonuglarina gére 6gretmen adaylar1
bilginin kesinligi ve kaynagina iligkin naif epistemolojik inanglara, bilginin gerekgesi ve
bilginin gelisimine iligkin sofistike inanglara sahiptirler. Ayrica 6gretmen adaylar1 bilginin
kesinligi ve kaynagina iliskin epistemolojik inanglarinin erkek 6gretmen adaylari lehinedir.
Fen Ogretmen adaylarinin epistemolojik inanglari okul &ncesi dgretmen adaylarina goére
daha sofistikedir. Siuf diizeyine gore ise Ogretmen adaylarmin epistemolojik inanglar:
arasinda anlaml bir farklilik yoktur.
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Giris

Giintimiizde 6grenmenin temelini olusturan inanglar ve bu inanglara etki edebilecek etkenler
arastirmalarin ilgi odagi haline gelmistir (Schommer-Aikins, Duell ve Baker, 2003; Chan, 2011;
Kirmizigiil ve Bektas, 2019). Bilgi ve bilimsel bilginin temellerini olusturan yapilarin incelenmesinde
en genis anlamda epistemoloji kavrami ile karsilasilmaktadir. Epistemoloji genel anlamu ile bilgi
bilimini inceleyen felsefe alani olarak ele alinmaktadir. Epistemoloji bilginin ne oldugunu, dogasini,
gerekgesini ve sinirliliklarini arastirmaktadir (Deryakulu, 2004). Epistemoloji en temelde bilginin ne
oldugu ve nasil edinildigi tizerine odaklanir. Bu noktalar klasik felsefenin merkezinde yer almaktadir ve
bir¢ok akademik ¢alismanin da temelini olusturmustur. Epistemolojik ¢alismalarin dogasinda bilimsel
bilginin yani sira, bu bilginin nasil bir siire¢ sonrasinda 6grenildigine odaklandig1 goriilmektedir.
Hofer (2001) epistemolojik inanglar1 bilgi ve bilmeye iliskin inanglar olarak tanimlarken, Hammer ve
Elby (2002) epistemolojik inancglarin bilme ve 0Ogrenmenin dogasim igerdigini One siirmektedir.
Epistemolojik arastirmalar, gerceklik, bilgi organizasyonu, bilgi edinimi ve bilgi gerekcesi hakkindaki
inanglara odaklanmistir (Hofer ve Pintrich, 1997; Schommer, 1998). Kisacasi, epistemolojik inanglar

bilgi ve bilmeye dair inanglar olarak da tanimlanmaktadir (Chan ve Elliott, 2004).

Hofer ve Pintrich (1997) epistemolojik inanglarin temelinin, bireysel bilginin dogas1 ve bilimin
dogas1 hakkindaki inanglarindan olustugunu ileri stirmiislerdir. Bilginin tanimi, bilginin nasil insa
edildigi, bilginin nasil degerlendirildigi, bilginin nerede bulundugu ve bilmenin nasil gergeklestigi
hakkindaki inanglar, tipik olarak epistemolojik inan¢ arastirmalarina dahil edilen unsurlardan
bazilaridir (Hofer ve Pintrich, 1997). Greeno'ya (1989) gore, diisiinme ve 6grenme, bir bireyin bilgi ve
o0grenmenin dogas1 hakkindaki inanglarindan (yani kisisel bir epistemoloji) etkilenir. Schommer (1990)
epistemolojik inanglar1 dort farkli boyuta sahip olarak tanimlamistir. Bu boyutlar 1) bilginin kesinligi, 2)
bilginin yapisi, 3) bilginin kaynag: ve 4) dogustan gelen yetenek, olarak isimlendirilmistir. Arastirmalarin
bir¢ogu, epistemolojik inanglari incelerken bu boyutlar1 faktor olarak kullanmaktadir (Schommer,
1993; Hofer, 2000; Wheeler ve Montgomery, 2009). Egitim arastirmacilari, bireylerin bilgi ve bilme
hakkindaki epistemolojik inanglar1 ve bu inancglarin 6gretme ve 6grenmeyi nasil etkiledigi hakkinda
teoriler gelistirmeye devam etmislerdir. Bu nedenle 6zellikle dgretmen ve Ogretmen adaylarinin
epistemolojik inanclarinin benimseyecekleri 6gretim yaklasimini etkileyecegi diisiincesinden yola
cikarak pek ¢ok arastirmaci 0gretmen adaylarinin epistemolojik inanglarimni incelemislerdir (Chan,
2011; Brownlee, Edwards, Berthelsen ve Boulton-Lewis, 2011a; Buehl ve Fives, 2016; Chai, Hong ve
Teo, 2009; Kartal ve Kartal, 2018; Khalid, Hashmi ve Javed, 2021; Sing ve Khine, 2008; Tagkin, 2021).

Epistemolojik Inan¢

Epistemolojik inanglar bilme ve bilgiyle ilgili inanglardir. Schommer (1990) iiniversite
Ogrencileriyle yaptig1 calisma sonucu epistemolojik inancin kararlilik (bilginin degismemesi), yap1

(ayr1 m1 biitiinlesik mi), kaynak (gozlem ve akil yiiriitme yetkisi kimde), edinim hiz1 (huzli veya
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kademeli) ve edinim kontrolii (dogustan yetenek mi, yasam boyu Ogrenme mi) boyutlarindan
olustugunu belirtmistir. Hofer ve Pintrich (1997) edinim hizi ve edinim kontrolii bilesenlerinin bilgi
veya bilme ile ilgili olmadigini, bunun yerine 6grenme ile ilgili inanglar oldugunu iddia etmis ve dort
boyutlu bir epistemolojik inan¢ modeli gelistirmislerdir. Bu modelin bilegsenleri bilginin kesinligi
(kararhilik), bilginin sadeligi (yap1), bilmenin kaynag (yetki) ve bilmeyi gerekcelendirme (iddialarin
degerlendirilmesi) olarak isimlendirilmistir. Bilmeyi gerekcelendirme olarak adlandirilan son boyut
ise ¢ogunlukla epistemolojik bilginin gelisimi perspektifinden bakan arastirmacilar tarafindan

benimsenmistir.

Epistemolojik inanglarin bilissel ve {istbiligsel siireglerle olan etkilesiminden dolay1 bu konuda
yapilan arastirmalarin sayisi her gecen giin artis gostermektedir (Chai, Khine ve Teo, 2006; Conley,
Pintrich, Vekiri ve Harrison, 2004; Ekinci, 2017; Uztemur, Ding ve Inel, 2020). Bireylerin epistemolojik
inanglar1 onlarin 6grenme siiregleri, yeni bilgilerle karsilastiklar1 zamanki eylemleri ve bazi akademik
deneyimleri ile baglantilidir. Ornegin, bilginin dogasi hakkindaki inanglar, strateji kullanimi
(Schommer, Crouse ve Rhodes, 1992), bilissel isleme (Kardash ve Howell, 2000), problem ¢dzme
becerisi (Aksan ve Sozer, 2007), akademik basar1 (Schommer, 1993; Sekercioglu ve Yildirir, 2018) ve
kavramsal degisim (Mason ve Boscolo, 2004; Qian ve Alvermann, 2000) ile yakindan iliskilidir.
Epistemolojik inanglarin gelisim diizeyi ile bireyin nasil 6grendigi ve diger akademik ¢iktilar arasinda
yakin bir iliski vardir (Schommer-Aikins ve digerleri, 2003). Ogrencilerin epistemolojik inanglarim
calismak, onlari daha bagarili hale getirmek icin Snemlidir. Ogretmen ve ogrencilerin gelismis
epistemolojik inanglari ile egitim basarilar1 arasinda bir iliski bulunmaktadir (Sekercioglu ve Yildirr,
2018). Ogrencilerin epistemolojik inanglart ile ilgili calismalar 6grencilerin kisisel epistemolojilerini ve
ozellikle iiniversite ogrencilerinin bilgi ve bilme hakkindaki diisiincelerinin gelisim ve degisiminin
dogasini incelemistir (Conley ve digerleri, 2004). Bu baglamda 6gretmen adaylarmin epistemolojik
inanglarmin calisilmasi da gerekmektedir. Ogretmen adaylarinin bilgi ve bilme konusundaki inanglari
gercek smifta Ogretim yontemi uygulamalarini etkileyecektir. Bu nedenle, 6gretmen adaylarinin
bilgiyi bilme ve anlama konusundaki bilgileri, gelecekteki Ogrencilerinin basarisini etkileyen
faktorlerden biri olarak ele alinabilir ve 6gretmen adaylariin epistemolojik inanclarinin belirlenmesi
gelecekteki O0grencilere etkili bir 6gretim verebilmelerini saglamak icin 6nemli bir baslangi¢c noktas:

olarak goriilebilir.
Ogretmen Adaylarinin Epistemolojik inanglart

Ogrenme ve Ogretmeye yonelik inanglar goz oniine alindiginda epistemolojik inanglar
merkezi bir konumdadir. Eger bilgi iletilmesi gereken bir igerik olarak goriiliirse dgretim de
muhtemelen teslim edilen bir {iriin olarak goriilecektir. Bilginin bilissel bir durum olarak
kavramsallagtirilmas1 durumunda ise 6gretim bir bireyin diisiinsel gergeve kuramin etkilemek igin

tasarlanmis Ogretim stratejileri olarak diisiiniilecektir. Son olarak bilginin kisisel olarak
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yapilandirilmis anlamlar olarak algilanmasi, 6gretimi bir bireyin yararlanabilecegi zengin bir 6grenme
ortami olarak tanimlamaya neden olacaktir. C)gretmen adaylarinin bilginin kaynaginin otorite oldugu
ve bilginin kesin ve degismez oldugu seklindeki epistemolojik inanglari ile geleneksel 6gretim
inanglari iliskilidir (Chan ve Elliot, 2004). Otoriteye iliskin inang yapilandirmac: pedagojik inanglar ile
de iligkili olabilir. Bilginin gelistigine/degistigine ve 6grenmenin anlamlandirma siireci olduguna
inanan Ogretmenlerin bilgiyi kolaylagtirarak 6gretmeye daha meyilli olduklar1 sdylenebilir ve bu
O0gretmenler 6grencilerinin bilgiyi yapilandirmalari igin gerekli 6grenme ortamini saglama konusunda
caba sarf ederler (Chan ve Elliot, 2004; Schommer, 1994; Sinatra ve Kardash, 2004). Ogretmenlerin
epistemolojik ve Ogretme ve Ogrenmeye dair inanglar1 Ogretim uygulamalarinda aldigi kararlar
etkiler (Kiling, Demiral ve Kartal, 2017). Gelismis epistemolojik inanglara sahip Ogretmenler
ogrencilerin alternatif diisiince ve ¢dziim onerilerine daha agik ve duyarhdirlar (Icen, 2012) ve
ogrencilerinin kendi yasamlarini anlamlandiran yetenekli, aktif ve katilimci 6grenenler olduklarini
diisiinmektedirler (Brownlee ve digerleri, 2011a). Gelismemis (naif) inanglara sahip 6gretmenler ise
ogrencilerinin modelleme, taklit ve ezber yoluyla 6grenen bireyler olarak algilamaktadirlar (Brownlee,

Schraw ve Berthelsen, 2011b).

Ogretmenlerin epistemolojilerini 6lgmek, tanimlamak ve iyilestirmek i¢in uygun yollar
bulmak, 6gretmenlerin kendileri ve 6grencileri i¢in 6gretimi, bilgiyi ve 6grenmeyi tanumlama sekli
tizerinde sahip olabilecekleri biiyiik etki nedeniyle énemlidir (Boehle, 2020). Ogretmen epistemolojik
inanglar1 6gretme ve O0grenme anlayislarinin bir yordayicisidir (Chan, 2011; Ekinci, 2017). Ayrica
Ogretmenlerin epistemolojik inanglarinin egitime dair inanglarini (Brownlee ve digerleri, 2011b),
Ogretim yaklasimlarini (Lee, Zhang, Song ve Huang, 2013) etkiledigi bilinmektedir. Epistemolojik
inanglar 6gretmenlerin smif yonetimini nasil saglayacaklarina, hangi yontemi kullanacaklarina ve
hangi noktalara vurgu yapacaklarima iliskin karar ve segimlerini etkilemektedir (Chan ve Elliot, 2000).
Epistemolojik inanglarin o0gretmen adaylarinin ve Ogretmenlerinin Ogretimlerini de etkileyecegi
diisiincesinde yola ¢ikarak pek ¢ok arastirmaci 6gretmen ve Ogretmen adaylarinin epistemolojik
inanglarini incelemistir (Chai ve digerleri, 2006; Chan, 2011; Ekinci, 2017; Kartal, Kartal ve Kiziltepe,
2018; Khalid ve digerleri, 2021; Kiling ve digerleri, 2017; Kiziltepe ve Kartal, 2019; Kog¢ ve
Memduhoglu, 2017; Otting, Zwall, Tempelar ve Gijselaers, 2010; Sekercioglu ve Yildirir, 2018; Tanase
ve Wang, 2010; Taskin, 2021; Uztemur ve digerleri, 2020; White, 2000). Bu ¢alismalarda epistemolojik
inanglar cesitli degiskenlere gore incelenmis (Chai ve digerleri, 2006; Ko¢ ve Memduhoglu, 2017;
Tagkin, 2021; Sekercioglu ve Yildirir, 2018) ya da epistemolojik inanglar ile 6gretme ve 6grenmeye dair
anlayislar arasindaki iliski arastirilmistir (Chan, 2011; Ekinci, 2017; Khalid ve digerleri, 2021; Uztemur
ve digerleri, 2020). Literatiir incelemesinde arastirmacilar, epistemolojik inanglarin, bireylerde; ¢alisma
stratejileri, motivasyonlari, 6grenme stilleri gibi faktorleri dogrudan etkiledigi sonucuna varmistir

(Kog ve Memduhoglu, 2017). Ogretmen ve 8gretmen adaylarmin epistemolojik inanglarmin smif igi



Kiziltepe, 1. S., & Kartal, T.

verecegi kararlar {izerine dogrundan etkisi vardir. Bu dogrultuda 6gretmen adaylarmin epistemolojik

inanglariin ne diizeyde oldugunun arastirilmasi biiyiik 6nem tagimaktadar.

Tanase ve Wang (2010) Ogretmen adaylarmin epistemolojik inanglarini inceledikleri
calismalarinda katilimcilarin 6gretmeni simiftaki ana bilgi kaynagi olarak gordiikleri sonucuna
ulagmistir. White (2000), 6gretmen adaylarinin bilginin dogasi ve bilme siirecine iliskin epistemolojik
inanglarina iliskin ¢alismasinda, 6gretmen adaylarmin basari diizeyleri ile epistemolojik inanclari
arasinda bir iligski olmadigini gostermistir. Otting ve digerleri (2010), geleneksel 6gretim alaninda ders
gormekte olan 6gretmen adaylarin bilginin kesinligine yonelik epistemolojik inanca sahip olduklarini
belirtmislerdir. Epistemolojik inanglarin kiiltiirel normlardan etkilendigi (Chai ve digerleri, 2006) goz
oniine alindiginda epistemolojik inanglarin cgesitli kiiltiirlerde incelendigi daha fazla arastirma
epistemolojik inanglara iliskin anlayisimizi destekleyecektir. Ayrica demografik o6zelliklerin
epistemolojik inanglar tizerindeki etkisinin incelenmesi de biiyiik 6nem tagimaktadir (Sing ve Khine,
2008). Bu ¢alisma, 6gretmen adaylarinin bilimsel epistemolojik inanglarmi ¢oklu degiskenler (cinsiyet,
sinif seviyesi ve boliimleri) agisindan incelemeyi amaglamistir. Verilerin toplanmasina, analizine ve

yorumlanmasina rehberlik eden arastirma problemleri asagidaki gibidir:

(i) Ogretmen adaylarmin bilimsel epistemolojik inang diizeyleri nedir?

(ii) Ogretmen adaylarmin bilimsel epistemolojik inanglar1 cinsiyet, siuf diizeyi ve 6grenim

gordiikleri boliimlere gore farklilik var midir?
(iii) Ogretmen adaylarmin bilimsel epistemolojik inanglar1 arasinda iliski var midir?
Yontem

Bu calismada 6gretmen adaylarimin bilimsel epistemolojik inang diizeylerini incelemeyi ve
bilimsel epistemolojik inanglarin demografik ozelliklere gore nasil degistigi incelenmistir. Bu amacgla
calismada betimsel arastirma desenlerinden kesitsel tarama modeli kullamilmigtir. Bu arastirma
modeli 6gretmen adaylarmin inanglarini, goriislerini, tutumlarini veya davranislarin;; devam eden
siireci ya da gelismekte olan egilimlerini ifade etmeyi, mevcut olaylarin daha 6nceki olay ve kosullarla
iligkilerini var oldugu bicimde betimlemeyi amacglamaktadir (Christensen, Burke Johnson ve Turner,

2014).
Evren ve Orneklem

Aragtirmanin hedef evreni Orta Anadolu’da 6grenim gérmekte olan Fen Bilgisi, Okul Oncesi
ve Smif Egitimi bolimii 6gretmen adaylarindan olusmaktadir. Arastirma 6rneklemini ise bu hedef
evren igerisinde ve farkl iki {iniversitede 6grenim gormekte 3. ve 4. sinif 6gretmen adaylar1 arasindan
basit seckisiz ornekleme yontemi kapsaminda 714 Ogretmen aday1 olusturmustur (Tablo 1). Basit
seckisiz Ornekleme, evrenin her bir iiyesinin esit ve bagimsiz secilme sansina sahip oldugu bir

orneklemedir (Fraenkel, Wallen ve Hyun, 2011). Bu Ornekleme yontemi temsili saglamada diger
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ornekleme yontemlerine gore daha gli¢lii ve orneklemin evreni temsil etme giicli daha yiiksektir
(Biiytikoztiirk, Kilig-Cakmak, Akgiin, Karadeniz ve Demirel, 2011). Bu cercevede arastirmaya katilan

Ogretmen adaylarinin demografik 6zellikleri Tablo 1’de verilmistir.

Tablo 1. Ogretmen adaylarinin demografik dzellikleri

_— Cinsiyet
Boliim Sinuf Frkek Y Kadm Toplam
3. Smf 19 151 170
Fen Bilgisi Ogretmenligi 4. Smaf 31 133 164
Toplam 50 284 334
3. Siuf 15 69 84
Sinif Ogretmenligi 4. Smaf 31 68 99
Toplam 46 137 183
3. Siuf 6 53 59
Okul Oncesi Ogretmenligi 4. Siruf 14 124 138
Toplam 20 177 197
3. Sinif 40 273 313
Genel 4. Smuf 76 325 401
Toplam 116 598 714

Orneklem igerisinde 334 kisi (N3smi=170; Nasm=164) fen bilgisi 6gretmen adayi, 183 kisi
(N3.sm=84; Nasme=99) sinuf 6gretmen aday1 ve 197 kisi (Nz.sm=59; Nasm=138) ise okul 6ncesi 0gretmen
adaymdan olusmaktadir. Fen bilgisi 6gretmen adaylarinin 284'i kadin, sif 6gretmen adaylarinin
137’si kadin ve okul oncesi 0gretmen adaylarinin ise 177’si kadindir. Genel olarak katilimcilar
arasinda 598 kisi kadindir. Hedef evrenin biiytikliigii (N) 30 000, sapma miktar1 (d) .05 ve giivenirlik
diizeyi .95 olmasi (a=.05) durumunda Orneklem biiyiikliigiiniin en az 379 olmasi gerekmektedir
(URL1). Bu calismada orneklem biyiikliigliniin 714 olmasi, elde edilen bulgularin giivenirligini

saglamak icin yeterli oldugu sdylenebilir (Levy ve Lemeshow, 2008).
Veri Toplama Araci

C)gretmen adaylarinin epistemolojik inanglarina iliskin goriislerinin belirlenmesinde Conley
ve digerleri (2004) tarafindan gelistirilen “Bilimsel Epistemolojik Inang Olgegi” kullanilmistir. Olgegi
olusturan bilginin kaynag: ve gerekcesi faktorleri bilmenin dogasi, bilginin kesinligi ve gelisimi faktorleri
ise bilginin dogas1 hakkindaki inanglari ile ilgilidir. Olgme araci Conley ve digerleri (2004) tarafindan
farkli zamanlarda iki kez (t1 ve t2) uygulanmistir. Bilginin kaynag: faktorii [a=.81 (t1); a=.82 (t2)] 5
maddeden, bilginin gerekgesi faktorii [a=.65 (t1); a=.76 (t2)] 9 maddeden olusmaktadir. Bilginin kesinligi
faktorii [a=.78 (t1); a=.79 (t2)] 6 maddeden, bilginin gelisimi faktorii [a=.57 (t1); a=.66 (t2)] ise 6
maddeden ve toplam 26 maddeden olusmaktadir. Olgek orijinaline sadik kalmarak besli likert (1:
kesinlikle katilmiyorum; 5: kesinlikle katiliyorum) olarak kullamilmistir. Bu 6lgme araci birgok
arastirmact (Bahgivan, 2014; Giines ve Bahgivan, 2018; Kizilgiines, Tekkaya ve Sungur, 2009)
tarafindan faktor yapilari onaylanarak kullanilmistir. Arastirma kapsaminda Olgme aracinin

glvenirlik degerleri yeniden hesaplanmistir. Bilimsel epistemolojik inan¢ Olgegini olusturan
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faktorlerin cronbach alpha degerleri .739 ile .872 arasinda hesaplanmistir. Cronbach alpha giivenirlik
katsayisinin .70 ve daha yiiksek degerde olmas: test puanlarmnin giivenirligi icin yeterlidir (Field,
2009). Elde edilen giivenirlik degerlerinin 6l¢me aracinin giivenilir oldugunu gostermis ve bu

cercevede Ol¢me araci veri toplama siirecinde kullanilmaistir.
Verilerin Analizi

Aragtirma siirecinde Ogretmen adaylarindan elde edilen veriler benzer sekilde
etkilenebilecekleri benzer ortamlardan elde edilmistir. Verilerin toplanmasinda kagit kalem testi
kullanilarak yiiz yiize toplanmigtir. Olcme aracinin uygulanmasinda gerekli aciklamalar yapilarak
elde edilen verilerin giivenilirliginin arttirllmasi amaglanmistir. Ayrica katilimcilarin 6l¢me arac
icerisindeki maddeleri rahat bir sekilde cevaplayabilmelerini saglamak amaciyla esnek bir zaman
dilimi verilmistir. Arastirma verilerinin analizinde SPSS (Statistical Package for the Social Sciences)
programi kullanilmistir. Verilerin analizine ge¢meden once elde edilen veriler incenmis ve 6lgme
aracina iliskin uygun cevaplarin elde edilemedigi diisiiniilen katiimecilarin cevaplar1 (6rn. bos
birakilan, standart puanlama yapilan, kayip veriler, ...) veri setinden ¢ikarilmistir. Verilerin analizi
siirecinde normallik varsayimlar test edilmistir. Bu 6lgme arac icin kolmogorov-smirnov degerinin
istatistiki olarak anlaml olmadig1 (Z=3.568; p>.05) ve carpiklik-basiklik degerlerinin ise sirayla .050 ve
1.049 olarak hesaplanmistir. Carpiklik ve basiklik degerlerinin -1.50 ile +1.50 arasinda olmasi ve
kolmogorov-smirnov degerinin anlamli olmamasindan dolay: veriler normal dagilim gostermektedir
(Tabachnick ve Fidel, 2019). Verilerin betimsel analizinde aritmetik ortalama (x) ve standart sapma
(Ss) degerleri hesaplanmistir. Ikili degiskenler icin bagimsiz gruplar igin t testi, ikiden fazla
degiskenler icin ise ANOVA testi kullanilmistir. Gruplar arasi farkin anlamli ¢ikmas: durumunda ise
etki biiyiikliigii degerleri hesaplanmustir. Etki biiyiikliigiinli yorumlamak icin sirasiyla .01 (kiigiik), .06
(orta) ve .14 (biiyiik) olarak araliklar belirtmistir (Cohen, 1988). Degiskenler arasindaki iliskinin
belirlenmesinde pearson korelasyon katsayisi hesaplanmistir. Hesaplanan ortalama degerlerin
yorumlanmasinda ise kesinlikle katiliyorum (4.201-5.000), katiliyorum (3.401-4.200), kararsizim (2.601-
3.400), katilmiyorum (1.801-2.600) ve kesinlikle katilmiyorum (1.000-1.800) diizeyleri kullanilmistir.

Arastirmanin Etik Izinleri

Yapilan bu c¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci bolimii
olan “Bilimsel Arastirma ve Yayimn Etigine Aykiri Eylemler” baghg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.
Bulgular

Ogretmen adaylariin epistemolojik inang diizeylerine ve epistemolojik inanglarmin

demografik ozelliklere gore nasil degistigine iliskin bulgular asagida tablolar halinde verilmistir.
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Ogretmen adaylarinin bilimsel epistemolojik inanglarindan bilginin kesinligine iliskin betimsel analiz

sonuglar1 Tablo 2’de verilmistir.

Tablo 2. Bilginin kesinligi faktoriine iliskin betimsel analiz sonuglar

X Sd

Bilimde, biitiin sorularin tek bir dogru yanit1 vardir. 2.175 1.082
Bilimsel ¢alisma yapmanin en énemli kismi, dogru yanita ulasmaktir. 3.194 1.078
Bilim insanlar1 bilim hakkinda hemen hemen her seyi bilir, yani bilinecek

. 1.953 1.090
daha fazla bir sey kalmamustir.
Bilimsel bilgi her zaman dogrudur. 2.570 1.058
Bilim insaninin bir deneyden aldig1 sonug, o deneyin tek yanitidir. 2.261 1.090
Blhm. 11'15a?11ar1 bilimde neyin dogru oldugu konusunda her zaman 2366 1.084
hemfikirdirler.
Bilginin Kesinligi 2.420 .708

Bilginin kesinligi faktoriine iliskin 6gretmen adaylarinin genel olarak katilmiyorum diizeyinde
epistemolojik inanca sahip olduklar1 goriilmektedir (x=2.420; Sd=.708). Ogretmen adaylarinin genel
olarak bilginin kesinligine iligkin sahip olduklar1 bu diisitk puanin dogasinda bilginin siirekli olarak
degisebilecegi ve gelisebilecegine iliskin inanglarmin kaynaklik ettigi diistiniilmektedir. Bu bulguyu
destekleyen birgok olgek maddesi 6rnek gosterilebilir. Ornegin bilim insanlarinin bilim hakkinda
hemen hemen her seyi bilebileceklerine yonelik inanglarinin en diisitk skora sahip oldugu
goriilmektedir (x=1.953; Sd=1.090). Ayrica Ogretmen adaylar1 bilim insanlarinin bilimsel ¢alisma
yapmada en 6nemli kismin dogru yanita ulasmak olduguna kararsizim diizeyinde en yiiksek
epistemolojiye sahip olduklari goriilmektedir (x=3.194; Sd=1.078). Ogretmen adaylarmin bilginin

gelisimine iligskin epistemolojik inanglarina ait betimsel analiz sonuglar1 Tablo 3’te verilmistir.

Tablo 3. Bilginin gelisimi faktoriine iliskin betimsel analiz sonuglar:

X Sd

Glintimiizde baz1 bilimsel diisiinceler, bilim insanlarinin daha 6nce 3.675 943
disiindiiklerinden farklidir.
Bilimsel kitaplardaki bilgiler bazen degisir. 3.951 .907
Bilim insanlarinin bile yanitlayamayacagi bazi sorular vardir. 4.009 1.049
Bilimsel diisiinceler bazen degisir. 4.071 .850
Yeni buluslar, bilim insanlarinin dogru olarak diistindiiklerini degistirir. 3.816 .893
Bilim insanlari, bilimde neyin dogru oldugu ile ilgili diistincelerini bazen

o 3.888 .814
degistirirler.
Bilginin Geligimi 3.902 .574

Tablo 3 incelendiginde 6gretmen adaylarinin agirlikli olarak bu boyutta (x=3.902; Sd=.574) yer
alan ifadelerle tartistiklar: goriilmektedir. Bu bulgu, 6gretmen adaylarinin bilginin gelisen bir yapiya
sahip oldugunu diisiindiiklerini gostermektedir. Bu faktérde 6gretmen adaylarmin “Bugiin bilimdeki
baz fikirler bilim insanlarinin diisiindiiklerinden farkli oldugu” (x=3.675; Sd=4.071) maddesinde en
diisiik puana sahip olduklari goriilmiistiir. Bilimdeki bilimsel fikirlerin bazen degisebilecegi (x=4.071;
Sd=.850) ifadesine 6gretmen adaylari hemfikirdir. Ogretmen adaylarinin bilimsel bilginin bir degisim
ve gelisim icinde oldugunu ve mutlak olamayacagini anladiklarini sdylemek miimkiindiir. Ogretmen

adaylarinin bilginin kaynagina iliskin inanglarinin betimsel analiz sonuglar: Tablo 4’te verilmistir.
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Tablo 4. Bilginin kaynag: faktoriine iliskin betimsel analiz sonuglar:

X Sd
Tiim insanlar, bilim insanlarinin sdylediklerine inanmak zorundadir. 1.916 .880
Bilimsel kitaplarda yazanlara inanmak zorundasimniz. 2.135 .966
Fen Bilgisi dersinde, 6gretmenin sdyledigi her sey dogrudur. 2.102 1.026
Bilimsel kitaplardan okuduklarinizin dogru oldugundan emin olabilirsiniz. 2.889 .983
Sadece bilim insanlari, bilimde neyin dogru oldugunu kesin olarak bilirler. 2.263 1.035
Bilginin Kaynag 2.261 .685

Tablo 4 incelendiginde bilginin kaynag: faktoriine iligkin 6gretmen adaylar1 katilmiyorum
diizeyinde epistemolojik inanca sahip olduklari goriilmektedir (x=2.261; Sd=.685). Ogretmen
adaylarinmn bilginin kaynagma iliskin diisiik epistemolojik inanglar1 bilginin kaynaktan bagimsiz
oldugu seklinde yorumlanabilir. Ogretmen adaylarinin  tiim insanlarin  bilim insanlarinin
soylediklerine inanmak zorunda olmadiklar1 (x=1.916; Sd=2.889) ve bilim insanlarinin da degisen ve
gelisen sartlara bagh olarak bilimsel bilgiyi gelistirdikleri seklinde diistindiiklerini sdylemek
mimkiindiir. Ayrica bu faktore iliskin epistemolojik inan¢ puanlarmin diisiitk olmasi bilimsel
kitaplardan okuduklarimizin mutlak dogrular olmayabilecegi, bilim insanlarinin neyin dogru
oldugunu kesin olarak bilemeyebilecekleri ve bu nedenle bilimsel kitaplarda yazan bilgilerin kendi
donemlerindeki en dogru bilgiler olabilecegi fakat mutlak bilgiler olmayacagi seklinde
yorumlanabilir. Ogretmen adaylarinin bilginin gerekgesi faktoriine iliskin epistemolojik inanglarma

ait betimsel analiz sonuglar1 Tablo 5'te verilmistir.

Tablo 5. Bilginin gerekcesi faktoriine iliskin betimsel analiz sonuclar

X Sd
Bilimsel deneylerdeki fikirler, olaylarin nasil meydana geldigini merak edip
. 3.970 .842
diistinerek ortaya ¢ikar.
Bir deneye baslamadan 6nce, deneyle ilgili bir fikrinizin olmasinda yarar vardir. 4107 910
Bilimsel ¢alismalarda diisiincelerin test edilebilmesi igin birden fazla yol olabilir. 4.102 .847
Bilimdeki diisiinceler, konu ile ilgili kendi kendinize sordugunuz sorulardan ve 3,763 851
deneysel ¢alismalarinizdan ortaya ¢ikabilir. ' '
Olaylarin nasil meydana geldigi hakkinda yeni fikirler bulmak i¢in deneyler
e .. o 4134 .875
yapmak, bilimsel ¢alismanin 6nemli bir pargasidir.
Sonuglardan emin olmak i¢in, deneylerin birden fazla tekrarlanmasinda fayda
4.238 .826
vardir.
Bilimdeki, parlak fikirler sadece bilim insanlarindan degil, herhangi birinden de
s 3.967  .859
gelebilir.
Iyi cikarimlar, birgok farkli deneyin sonucundan elde edilen kanitlara dayanur. 3.806  .846
Bir seyin dogru olup olmadigini anlamak i¢in deney yapmak iyi bir yoldur. 4.061 .846
Bilginin Gerekcesi 4.026 .576

Tablo 5 incelendiginde bilginin gerekgesi faktoriine iliskin dgretmen adaylarinin katiliyorum
diizeyinde inanca sahip olduklar1 goriilmektedir (x=4.026; 5d=.576). C)gretmen adaylarinin bilginin
nasil gerekgelendirildigine iliskin inanglar1 yiiksektir. Bu sonug 6gretmen adaylarinin bilimsel bilgiye
nasil ulasildig1 ya da ulasilmasi gerektigine iliskin epistemolojilerini ortaya koymaktadir. Bilimsel
diisiincelerin kendi kendimize sordugumuz sorular ve yapilan deneysel calismalardan ortaya

¢ikacagmna iliskin Ogretmen adaylarmnin inanglarinin en diisiik puana sahiptir ve katiliyorum
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diizeyindedir (x=3.763; Sd=.851). Ogretmen adaylari ortaya c¢ikan bilimsel sonuglardan emin olmak
icin, deneylerin birden fazla tekrarlanmasinda fayda olacagina, bilimdeki parlak fikirlerin sadece
bilim insanlari tarafindan ortaya konulamayacagini ve bilimsel bilgiye ulasmak icin birden fazla yolun
olabilecegine inanmaktadirlar. Ogretmen adaylarinin cinsiyet degiskenine gére bilimsel epistemolojik
inanglarina (bilginin kesinligi, bilginin gelisimi, bilginin kaynag1 ve bilginin gerekgesi) iliskin t testi

analiz sonugclar1 Tablo 6’da verilmistir.

Tablo 6. Bilimsel epistemolojik inanglarin cinsiyet degiskenine gore t-testi analiz sonuglar:

Cinsiyet N X Sd t p Cohen d
Erkek 116 2.626 764
Bilginin Kesinligi 451 001** 341
Hgiin Restniisl Kadin 598 2380 600 P 00 3
Erkek 116 3.948 634
Bilginin Geligimi 949 343 ;
Hgmin et Kadmn 598 3.893 561
Erkek 116 2.465 766
Bilginin Kaynag . 000** 34
ilginin Kaynag1 Kadim 508 291 662 3.533 000 340
Erkek 11 3. 597
Bilginin Gerekgesi ree 6 965 > 1.254 210 -
Kadm 598 4038 572

Tablo 6 incelendiginde &gretmen adaylarinin bilimsel epistemolojik inanglarmin cinsiyet
degiskenine gore farklilik gosterdigi goriilmektedir. Bilimsel epistemolojik inanglari olusturan alt
faktorlerden bilginin kesinligi (t=3.451; p<.01) ve bilginin kaynag: (t=3.533; p<.001) faktorlerinde erkek
Ogretmen adaylarinin lehine anlamli farklilik vardir. Etki biiyiikliikleri ise bilginin kesinligi icin .341
olarak, bilginin kaynag i¢i ise .340 olarak hesaplanmistir. Bu sonug, 6gretmen adaylarinin bilginin
kesinligi ve kaynagma iliskin epistemolojik inanglarinda cinsiyetin énemli bir etken oldugu biciminde
diistiniilebilir. Erkek 6gretmen adaylarinin kadin 6gretmen adaylarina gore bilginin kesinligine iliskin
epistemolojik inanglarinin daha sofistike oldugu seklinde yorumlanabilir. Benzer sekilde erkek
Ogretmen adaylar1 bilginin kaynagina iliskin epistemolojilerinin de daha sofistike oldugu sdylenebilir.
Fakat bilginin gelisimi (t=.949; p>.05) ve bilginin gerekgesi (t=.210; p>.05) faktorlerinde erkek ve kadin
Ogretmen adaylarinin epistemolojik inanglarinda istatistiki olarak farkin anlamli olmadig:
goriilmektedir. Ogretmen adaylarinin bilimsel epistemolojik inanglarinin (bilginin kesinligi, bilginin
gelisimi, bilginin kaynag1 ve bilginin gerekgesi) 6grenim gordiikleri boliime gore analiz sonuglar:

Tablo 7’de verilmistir.
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Tablo 7. Bilimsel epistemolojik inanglarin boliimlere gore ANOVA analiz sonuglar:
Bolim N X Sd F p Fark n?

a 334 2.377 726

Bilginin Kesinligi b 183 2.416 705 1.754 174 - -
c 197 2.496 675
a 334 3.899 562

Bilginin Gelisimi b 183 3.938 579 614 541 - -
c 197 3.873 589
a 334 2.228 .690

Bilginin Kaynag1 b 183 2.271 734 .878 416 - -
c 197 2.308 .628
a 334 4.101 543

Bilginin Gerekge b 183 3.972 .586 5.321 .005% a>c .015

C 197 3.952 .608
Not: a: Fen Bilgisi Ogretmenligi, b: Sinif Ogretmenligi, ¢: Okul Oncesi Ogretmenligi

Tablo 7’de 6gretmen adaylarinin epistemolojik inanglarinin 6grenim goérdiikleri boliime gore
farkliliklar1 incelenmistir. Epistemolojik inanglardan sadece bilginin gerekcelendirilmesinde boliimler
arasinda bir farkliigin oldugu goriilmiistiir. Bu farkliliga iliskin post-hoc testlerinden scheffe testi
analiz sonuglari incelendiginde, farkin fen bilgisi 6gretmen adaylar1 (x=4.101; Sd=.543) ile okul oncesi
Ogretmen adaylar1 (x=3.952; Sd=.608) arasinda ve fen bilgisi O0gretmen adaylar1 lehine oldugu
goriilmektedir (F=5.321; p<.05; n?=.015). Sonug olarak fen bilgisi 6gretmen adaylari, bilimsel bilgiyi
gerekcelendirmede okul Oncesi 0gretmen adaylarma gore daha sofistike bir inanca sahiptirler. Bu
durumun sebebi fen bilgisi ve okul Oncesi 6gretmen egitim programlarinin igerik, uygulama ve
dogasindan kaynaklanan farkliliklar gosterilebilir. Ornegin fen bilgisi dgretmen adaylar1 dort yillik
Ogretim siireglerinde ¢ok sayida alan dersi (Orn. fizik, kimya ve biyoloji) almaktadirlar ve bu derslerde
almis olduklar1 teorik bilgileri laboratuvar ortaminda (6rn. fizik, kimya ve biyoloji laboratuvar
dersleri) uygulama imkam bulmaktadirlar. Ogretmen adaylar1 bu laboratuvar ortamlarinda bir bilim
insan1 yaklagimi ile deneyleri test etmektedirler. Fakat okul Oncesi 6gretmen egitim programi ise
dogas1 geregi okul oncesi ¢ocuklarina yoneliktir. Bilimsel epistemolojik inanglar1 olusturan bilginin
kesinligi (F=1.754; p>.05), bilginin gelisimi (F=.614; p>.05) ve bilginin kaynagi (F=.878; p>.05)
faktorlerinde ise Ogretmen adaylarmin inanglarinin 6grenim gordiikleri boltimlere gore farklilik
gostermedigi goriilmiistiir. Ogretmen adaylarmin bilimsel epistemolojik inanglarmin sinif diizeyi

degiskenine iliskin t testi analiz sonuglar1 Tablo 8'de verilmistir.

Tablo 8. Bilimsel epistemolojik inanglarin sinif diizeyine gore t testi analiz sonuclar:

Sinif N X SS t p
Bilginin Kesinligi z :ﬁ 2(1):; iégé 2;‘21 1.359 175
Bilginin Gelisimi i :ﬁ Z(l)i’ iﬁizg :Zgg -326 745
Bilginin Kaynag1 Z :iiﬁ 2(1):; iiif gii -.440 .660
Bilginin Gerekce i :ﬁ Z(l)i’ :zgéz :‘ZE’)Z 933 351
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Tablo 8'de Ogretmen adaylarinin, siuf diizeylerine gore bilimsel epistemolojik inanglar:
incelenmistir. Bu analiz sonuglarina gore d6gretmen adaylarinin smif diizeylerine gore epistemolojik
inanglarinin farklilasmadigr goriilmiistiir. C)gretmen adaylarinin bilimsel epistemolojik inanglar
(bilginin kesinligi, gelisimi, kaynag1 ve gerekgesi) arasindaki iligskiye iliskin korelasyon analiz

sonuglari Tablo 9'da verilmistir.

Tablo 9. Bilimsel epistemolojik inang alt faktirlerine iliskin pearson korelasyon analiz sonuclart (N=714)

Bilginin Bilginin Bilginin Bilginin
Kesinligi Gelisimi Kaynag: Gerekge
Bilginin Kesinligi r 1 -.262" 703" -.308™
Bilginin Gelisimi r 1 -.222" 730"
Bilginin Kaynag1 r 1 -.250"
Bilginin Gerekge r 1
**p<,001

Tablo 9 incelendiginde bilginin kesinligi ile gelisimi (r=-.262; p<.001) ve bilginin gerekgesi
arasinda (r=-308; p<.001) negatif yonlii anlamh bir iliskinin oldugu goriilmektedir. Bu sonug ile
bilimsel bilgiye dair gerekgeler ne kadar iyi ortaya koyulursa bilginin gelisimine dair epistemolojik
inanglarin da o kadar yiiksek olacagi ve bu duruma bagli olarak da bilginin kesin olduguna ve
degismezligine yonelik epistemolojik inang diizeyinin de o derece azalacag sOylenebilir. Ayrica
bilimsel bilginin gelisimi ile bilginin kaynag1 arasinda (r=-.222; p<.001) negatif yonlii anlamh bir iligki
vardir. Bilimsel bilginin gelisimi ile bilginin gerekgesi (r=.730; p<.001) arasinda ve bilginin kaynag ile
bilginin kesinligi arasinda (r=.703; p<.001) pozitif yonlii anlamli bir iliskinin oldugu goriilmektedir.
Ogretmen adaylarinin bilimsel bilgiye dair ortaya koyulan gerekgelerin bilginin degisimini ve

gelisimini olumlu etkiledigine yonelik sofistike epistemolojiye sahip olduklar1 sdylenebilir.
Sonuc ve Tartisma

Arastirmada Ogretmen adaylarmin epistemolojik inang diizeyleri ve epistemolojik
inanglarinin demografik 6zelliklere gore nasil degistigi incelenmistir. Epistemolojik inanci olusturan
alt faktorler incelendiginde, oOgretmen adaylarinin genel olarak bilginin kesinligine iliskin
epistemolojik inanglarmin katiimiyorum diizeyinde oldugu belirlenmistir. Benzer sekilde literatiir
incelendiginde Ogretmen adaylarinin bilginin kesinligine iliskin inanglarinda uzman goriisleri ve
bilginin degismez olduguna egilimli olmadiklarini gostermistir (Chan ve Eliot, 2004; Chai ve digerleri,
2009). Ogretmen adaylari bilimsel bilginin kesin olmadigi ve degisebilen dinamik bir yapida
oldugunu diisiinmektedirler. Ogretmen adaylarinin bilginin gelisimine iliskin epistemolojik inang
diizeylerinin katiliyorum diizeyinde oldugu goriilmektedir. Bu kapsamda Ogretmen adaylarinin
bilimsel bilginin gelisebilecegine iligkin inanca sahip olduklar1 sdylenebilir. Bilginin kaynag:
faktoriinde ise 0gretmen adaylar1 genel olarak katimiyorum diizeyinde inanca sahiptirler. Bilginin
gerekgesinde ise ogretmen adaylari kesinlikle katiliyorum diizeyinde inanca sahiptirler. Ogretmen
adaylarinin bilimsel bilginin kesinligi ve bilimsel bilginin kaynag: faktorlerinde naif epistemolojik

inanca sahip olduklar1 goriilmektedir. Bu sonug tizerinde arastirmaya katilan 6gretmen adaylarimin
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farkli programlarda Ogrenim gormesi ve Ogretim programlarinin dogast etkili olmus olabilir.
Katilimcilarin 6grenim gordiikleri boliime gore dagilimlar: incelendiginde sadece 334 6gretmen aday:
(%46) fen egitiminde 6grenim gormektedir. Fen 6gretmen egitim programinda dogasi geregi ilk iki
yilda agirlikli olarak teorik ve uygulamaya yonelik alan dersleri (fizik, kimya ve biyoloji) ve son iki
yilda ise genel olarak fen temelli 6gretim dersleri (fen 6gretimi, bilimin dogasi ve 6gretimi, mikro
Ogretim, 6gretmenlik uygulamasi) yer almaktadir. Fen temelli dersler (6rn. bilimin dogas1 ve 6gretimi)
ontoloji, epistemoloji, bilimsel kavramlarin dogasi, bilimsel bilgi ve 6zellikleri gibi kavramlarin ne
oldugu ve bu kavramlarin bilimsel olarak ne anlama geldigi tizerinde durmaktadir. Bilimsel bilginin
ne oldugu, bilimsel bilginin gelisim siireci ve bilimsel bilginin nelerden etkilenebilecegi gibi etkenlerin
fen egitimi Ogretim programi cercevesinde ele alinmaktadir. Fakat smif ve okul Oncesi 0gretim
programinda ise 0gretmen adaylar1 sadece bir ya da iki donemle sinirli fen 6gretimi dersini teorik
olarak almaktadirlar. Arastirmaya katilan Ogretmen adaylarinin %26’s1 siif &gretmen adayi ve
%28’inin ise okul oncesi 6gretmen adaylarindan olusmaktadir. Bu durum 6gretmen adaylarmin naif

epistemolojilere sahip olmasini agiklayabilir.

Ogretmen adaylarinin epistemolojik inanglari cinsiyet degiskenine gore incelenmis ve erkek
O0gretmen adaylari lehine anlamli farklilik oldugu goriilmiistiir. Alan yazin incelendiginde (Er, 2013;
Hofer, 2000; Khalid ve digerleri, 2021; Kiziltepe ve Kartal, 2019; Ko¢ ve Memduhoglu, 2017; Paulsen ve
Wells, 1998; Sadi¢, Cam ve Topgu, 2012; Schommer, 1990, 1994; Wood ve Kardash, 2002) arastirma
sonuglar1 ile benzerlik ve farklilik gosteren calismalarin oldugu goriilmektedir. Sadig ve digerleri
(2012) tarafindan yapilan arastirmada bilginin kaynagi, bilginin gerekcelendirilmesi ve bilginin
kesinligi faktorlerinde erkekler lehine farklilik goriilmiistiir. Benzer sekilde Kartal ve Kartal (2018) ve
Er (2013) tarafindan yapilan calismalar ile paralellik gostermektedir. Kadinlarin daha sofistike
epistemolojik inanglara sahip oldugunu gosteren calismalarin da oldugu goriilmektedir (Deryakulu
ve Biiyiikoztiirk, 2015; Enman ve Lupart, 2000; Sekercioglu ve Yildirir, 2018). Literatiirde cinsiyet
degiskenine gore epistemolojik inanglarin degismedigi c¢alismalar da yer almaktadir (Buehl,
Alexander ve Murphy, 2002; Braten, Stremse ve Samuelstuen, 2008). Ornegin Kog ve Memduhoglu
(2017) tarafindan yapilan calismada epistemolojik inanglar cinsiyete gore farklilik gostermemistir.
Khalid ve digerleri (2021), 6grenme siireci ve uzmanlik bilgisine iliskin epistemolojik inanglarin

cinsiyete gore degismedigini vurgulamiglardar.

Ogretmen adaylarinin bilginin gerekgesine dair bilimsel epistemolojik inanglar1 &grenim
gordiikleri boliimlere gore farkliik gostermistir. Bilimsel bilginin gerekgelendirilmesine iliskin
inangtaki farklilik fen bilgisi 6gretmen adaylar: ile okul 6ncesi 6gretmen adaylar arasindadir ve fen
bilgisi ogretmen adaylari lehinedir. Bu sonucun ogretmen egitim programlarimin dogasindan
kaynaklandig1 soylenebilir. Ogretmen adaylarmin epistemolojilerine iligkin diger bilegenlerde
(bilginin kaynagi, gelisimi ve kesinligi) ise 6gretim goriilen programlar arasinda anlaml bir farklilik

goriilmemistir. Literatiir incelendiginde 6gretmen adaylarinin 6grenim gordiikleri boliimlere gore
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epistemolojik inanglara iliskin benzer (Eroglu ve Giiven, 2006; Ko¢ ve Memduhoglu, 2017) ve farklh
(Er, 2013) sonuglarin oldugu goriilmektedir. Ko¢ ve Memduhoglu (2017) tarafindan yapilan ¢alismada
fen bilgisi ve fizik Ogretmenligi boliimlerinde Ogrenim gormekte olan O6gretmen adaylarinin
epistemolojik inanglar1 arasinda anlamli bir farklilik goriilmemistir. Farkli olarak, Eroglu ve Giiven
(2006) Ingilizce dgretmenligi boliimiinde okuyan Ogretmen adaylarmin en yiiksek puana sahip
oldugunu belirtmislerdir. Onlar1 sirasiyla Bilgisayar Egitimi, ﬂkégretim Matematik, Sosyal Bilgiler,
Fen Bilimleri, Tiirk¢e ve Psikolojik Danismanlik ve Rehberlik béliimlerinden 6grenciler izlemistir. Er
(2013) de bu calismaya benzer sekilde Kimya Egitimi, Kimya, Biyoloji ve Matematik boliimleri

ogrencilerini karsilastirmis ve Kimya egitimi boltimii lehine anlamli bir fark bulmustur.

Epistemolojik inanglar1 olusturan faktorler arasinda pozitif ve negatif yonlii iliskilerin oldugu
goriilmektedir. Bilginin gerekgesi ile bilginin kesinligi arasinda negatif bir iliski vardir. Ogretmen
adaylarinin bilimsel bilginin gerekgesine yonelik inanglar1 ne derece giiglii olursa bilginin kesinligine
olan inanglar1 da o ol¢lide azalmaktadir ve boylece bilimsel bilginin degisimi ve gelisimine olan
inancinin  gelisebilecegi soylenebilir. Bu dogrultuda bilimsel bilginin gerekgesini agiklayabilen
Ogretmen adaylarinin bilginin gelisen bir olgu oldugunu idrak edebilme noktasinda da yeterli bilgi
diizeyine sahip olduklar1 sdylenebilir. Ote yandan bilimsel bilginin gerekgesi ile bilimsel bilginin
kaynag1 arasinda negatif yonde bir iliskinin olmasi bilimsel bilginin gerekcesi ne kadar giiglii
agiklanirsa bilginin kaynagina olan inancin o derece naif olacagi anlamina gelebilir. Bilginin kaynag:
ve bilginin kesinligi arasindaki pozitif korelasyon ise 6gretmen adaylarmin bilimsel bilginin kaynaginm
bilme noktasindaki inanglarinin artmas: durumda bilimsel bilginin kesinligine olan inancin da
artacagl seklinde yorumlanabilir. Bilimsel bilginin kaynagina olan inancin 6gretmen adaylarmin
bilginin kesinligine olan inanglarini da arttig1 sdylenebilir. Bilimsel bilginin kaynagina olan inang ile
bilimsel bilginin gelisimine olan inang arasinda negatif iliskinin oldugu goriilmektedir. Ogretmen
adaylarinin  bilginin gelisimine iliskin inanglar1 ile bilginin gerekg¢elendirilmesine yonelik
epistemolojik inanglar1 arasinda pozitif yonlii bir iliski vardir. Bu sonuca gore, bilimsel bilgi ne kadar
yasamsal ve derinse, 6gretmen adaylarmin bilimsel bilginin gelisebilecegine o kadar inandiklari

sOylenebilir.
Oneriler

C)gretmen adaylarinin bilginin kesinligi ve kaynag1 faktorlerinde inanglar1 erkek 6gretmen
adaylari lehine farklilik gostermektedir. Bu durumun kaynaginda calisma grubunun cinsiyet dagilimi
olabilir. Bu calismada katilimcilarin %16’s1 erkek (n=598) olmas: bu sonug iizerinde etkili olmusg
olabilir. Bu nedenle sonraki nicel calismalarda bu dagiim dikkate alinabilir. Ayrica 6gretmen
adaylarinin epistemolojik inanglarinin dogasina iliskin diisiincelerini gerekcelendirmek amaciyla nitel
arastirmalar yapilabilir. Ciinkii nitel arastirmalar dogasi geregi nasil ve mneden sorularma cevap

aramaktadir.
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Arastirma sonucunda epistemolojik inanglar (sadece bilimsel bilgiye dair gerekge) 6gretmen
adaylarinin 6grenim gordiikleri boliimlere gore farkliik gostermektedir. Bu farklilik okul dncesi ile
fen 6gretmen adaylar1 arasinda ve fen Ogretmen adaylar lehinedir. Bu farkliliga iligkin 6gretmen
adaylarinin 6grenim gordiikleri boliimlerin dogasi on plana ¢ikmaktadir. Ogretim programlarinin
ders icerikleri goz oniine alindiginda fen 6gretim programinda alan ve alan egitimi dersleri fen temelli
yapimaktadir. Bu durumun oOnemli bir etken olabilecegi diisiincesinden hareketle Ogretmen
adaylarinin fen temelli ders sayilarinin arttirilmasi diger béliimlerde 6gretim goren Ogretmen

adaylarinin epistemolojilerine katki saglayabilir.

Bu calismada Ogretmen adaylarinin epistemolojik inanglari {izerinde etkili olabilecek
degiskenlerden cinsiyet, simif diizeyi ve 6grenim gordiikleri boliimler degisken olarak ele alinmuistir.
Sonraki calismalarda bu degiskenler disinda akademik basar1 ve yas degiskeni calismaya dahil
edilebilir.
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Introduction

The beliefs underlying the basis of learning and the factors influencing these beliefs have
sparked the interest of recent research (Schommer-Aikins, Duell, and Baker, 2003; Chan, 2011;
Kirmizigiil and Bektas, 2019). Epistemology is the most commonly used concept in examining the
structures that form the basis of knowledge and scientific knowledge and is generally considered a
field of philosophy that examines the science of knowledge. The nature, rationale, and limitations of
knowledge are related to epistemology that focuses mainly on what knowledge is and how it is
acquired (Deryakulu, 2004). These points are at the center of classical philosophy and have formed the
basis of much research. It is seen that studies regarding epistemology deal with knowledge and
knowledge acquisition. Hofer (2001) defines epistemological beliefs as beliefs about knowledge and
knowing, and Hammer and Elby (2002) argue that epistemological beliefs include the nature of
knowing and learning. Beliefs about certainty, knowledge organization, knowledge acquisition and
justification of knowledge are the main focus points of the research (Hofer and Pintrich, 1997;
Schommer, 1998). Briefly, epistemological beliefs are about knowledge and knowing (Chan and
Elliott, 2004).

Hofer and Pintrich (1997) argued that the basis of epistemological beliefs consists of beliefs
about the nature of knowledge and science. Some of the points typically included in epistemological
belief studies are beliefs about the definition of knowledge, how knowledge is acquired, how
knowledge is evaluated, where knowledge exists, and how knowing occurs (Hofer and Pintrich, 1997).
According to Greeno (1989), thinking and learning are influenced by an individual’s beliefs about the
nature of knowledge and learning (i.e, a personal epistemology). Schommer (1990) defined
epistemological beliefs as having four different dimensions. These dimensions are 1) certainty of
knowledge, 2) structure of knowledge, 3) source of knowledge, and 4) innate ability. Many studies use
these dimensions to examine epistemological beliefs (Schommer, 1993; Hofer, 2000; Wheeler and
Montgomery, 2009). Education researchers have continued to develop theories about individuals’
epistemological beliefs about knowledge and knowing and how these beliefs affect teaching and

learning. For this reason, many researchers have examined the preservice teachers’ epistemological
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beliefs, especially considering that the epistemological beliefs will affect the teaching approach
preservice teachers will adopt in the future (Chan, 2011; Brownlee, Edwards, Berthelsen, and Boulton-
Lewis, 2011a; Buehl and Fives, 2016; Chai, Hong, and Teo, 2009; Kartal and Kartal, 2018; Khalid,
Hashmi, and Javed, 2021; Sing and Khine, 2008; Taskin, 2021).

Epistemological beliefs

Epistemological beliefs are beliefs about knowing and knowledge. As a result of her work
with university students, Schommer (1990) found that epistemological beliefs consisted of the
certainty of knowledge (knowledge does not change), the structure of knowledge (separate or
integrated), the source of knowledge (who has the authority to observe and reason), the speed of
knowledge acquisition (fast or gradual), and the control of knowledge acquisition (innate ability or
lifelong learning) dimensions. Hofer and Pintrich (1997) claimed that the speed of knowledge
acquisition and the control of knowledge acquisition were not related to knowledge or knowing, but
rather to learning, and they developed a four-dimensional epistemological belief model. The
dimensions of their model are certainty of knowledge (stability), simplicity of knowledge (structure),
source of knowledge (authority), and justification for knowing (evaluation of claims). The last
dimension, called justification for knowing, is mainly adopted by researchers interested in developing

epistemological knowledge.

A vast majority of research focused on epistemological beliefs since the relationship between
epistemological beliefs and cognitive and metacognitive processes (Chai, Khine, and Teo, 2006;
Conley, Pintrich, Vekiri, and Harrison, 2004; Ekinci, 2017; Uztemur, Ding, and Inel, 2020). Individuals’
epistemological beliefs are related to their learning processes, their actions when they encounter new
knowledge, and some academic experiences. For example, beliefs about the nature of knowledge are
closely related to strategy use (Schommer, Crouse, and Rhodes, 1992), cognitive processing (Kardash
and Howell, 2000), problem-solving skills (Aksan and Sozer, 2007), academic success (Schommer,
1993; Sekercioglu and Yildirir, 2018) and conceptual change (Mason and Boscolo, 2004; Qian and
Alvermann, 2000). The development level of epistemological beliefs is associated with individuals’
learning styles and other academic outcomes (Schommer-Aikins et al., 2003). Studying students’
epistemological beliefs is essential to make them more successful. Research showed a connection
between the advanced epistemological beliefs of teachers and students and their educational
achievements (Sekercioglu and Yildirir, 2018). Studies regarding students’ epistemologies examined
the nature of the development and change of university students’ ideas about knowledge and
knowing (Conley et al, 2004). In this context, it is necessary to study preservice teachers’
epistemological beliefs that will affect their teaching practices in real classrooms. Preservice teachers’
beliefs about knowing and knowledge information may be considered one of the crucial factors

affecting the success of their future students. Therefore, identifying preservice teachers’
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epistemological beliefs might promote teacher education to prepare them to teach future students

effectively.
Preservice teachers’ epistemological beliefs

Epistemological beliefs are central to beliefs about learning and teaching. If teachers perceive
knowledge as content to be transmitted, they will also consider teaching a delivered product. On the
other hand, if knowledge is conceptualized as a cognitive state, instruction will be considered
instructional strategies designed to influence an individual’s intellectual framework theory. Finally,
perceiving knowledge as personally constructed meanings will define teaching as a rich learning
environment that an individual can benefit from. Preservice teachers” epistemological beliefs that the
source of knowledge is authority and knowledge is certain and unchanging are related to traditional
teaching beliefs (Chan and Elliot, 2004). Beliefs regarding authority may also be related to
constructivist pedagogical beliefs. It can be said that teachers who believe that knowledge
develops/changes and that learning is a meaning-making process are more inclined to teach by
facilitating knowledge, and these teachers attempt to provide the necessary learning environment for
their students to construct knowledge (Chan and Elliot, 2004; Schommer, 1994; Sinatra and Kardash,
2004). Teachers' epistemological beliefs and conceptions of teaching and learning influence the
decisions they make in their teaching practices (Kiling, Demiral, and Kartal, 2017). Teachers with
sophisticated epistemological beliefs are more open and sensitive to students’ alternative thoughts
and solution suggestions (Igen, 2012). They think their students are talented, active, and participatory
learners who make sense of their own lives and experiences (Brownlee et al., 2011a). Teachers with
naive beliefs perceive their students as individuals who learn through modeling, imitation, and rote

learning (Brownlee, Schraw, and Berthelsen, 2011b).

Finding appropriate ways to measure, define, and improve teachers’ epistemological beliefs is
vital because of the enormous impact teachers can have on their and their students’ definitions of
teaching, knowledge, and learning (Boehle, 2020). Teacher epistemological beliefs predict teaching
and learning conceptions (Chan, 2011; Ekinci, 2017). In addition, it is known that teachers’
epistemological beliefs affect their educational beliefs (Brownlee et al., 2011b), their teaching
approaches (Lee, Zhang, Song, and Huang, 2013), and their decisions and choices about how to
manage the classroom, which method to use, and which points to emphasize (Chan and Elliot, 2000).
Based on the idea that epistemological beliefs will affect the preservice teachers’ and teachers’
teaching practices, many researchers have examined the epistemological beliefs of teachers and
preservice teachers (Chai et al,, 2006; Chan, 2011; Ekinci, 2017; Kartal, Kartal, and Kiziltepe, 2018;
Khalid et al., 2021; Kiling et al., 2017; Kiziltepe and Kartal, 2019; Ko¢ and Memduhoglu, 2017; Otting,
Zwall, Tempelar, and Gijselaers, 2010; Sekercioglu and Yildirir, 2018; Tanase and Wang, 2010; Taskin,

2021; Uztemur et al., 2020; White, 2000). In these studies, researchers examined epistemological beliefs
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based on various variables (Chai et al., 2006; Ko¢ and Memduhoglu, 2017; Taskin, 2021; Sekercioglu
and Yildirir, 2018) or the relationship between epistemological beliefs and conceptions of teaching and
learning (Chan, 2011; Ekinci, 2017; Khalid et al., 2021; Uztemur et al., 2020). The research concluded
that epistemological beliefs directly affect working strategies, motivations, and learning styles in a
literature review study (Ko¢ and Memduhoglu, 2017). The epistemological beliefs of teachers and
preservice teachers directly affect their decisions in the classroom. In this respect, it is of great

importance to investigate the level of epistemological beliefs of preservice teachers.

In their study, Tanase and Wang (2010) examined the epistemological beliefs of preservice
teachers and concluded that the participants perceived the teacher as the primary source of
information in the classroom. White (2000), in his study on preservice teachers’ epistemological beliefs
about the nature of knowledge and the process of knowing, showed that there was no relationship
between preservice teachers’ levels of achievement and epistemological beliefs. Otting and colleagues
(2010) stated that preservice teachers studying in a traditional learning environment believed in the
certainty of knowledge. Given that cultural norms influence epistemological beliefs (Chai et al., 2006),
further research examining epistemological beliefs in various cultures contributes to our
understandings of epistemological beliefs. It is also of great importance to examine the effects of
demographic characteristics on epistemological beliefs (Sing and Khine, 2008). This study aimed to
examine the scientific epistemological beliefs of preservice teachers in terms of multiple variables
(gender, grade level, and departments). The research problems guiding the data collection, analysis,

and interpretation are as follows:

i. What are preservice teachers’ epistemological beliefs?
ii. Are there any significant differences in preservice teachers’ epistemological beliefs regarding
gender, grade level, and department?
iii. Are there any relationships among the dimensions of epistemological beliefs of preservice

teachers?
Method

This study examined preservice teachers’ scientific epistemological beliefs and the differences
in their beliefs in terms of their demographics. For this purpose, the cross-sectional survey model, one
of the descriptive research designs, was used in the study. This research model includes respondents’
beliefs, opinions, attitudes, or behaviors and aims to express the ongoing process or developing trends
and describe current events’ relations with previous events and conditions as they exist (Christensen,

Burke Johnson, and Turner, 2014).
Population and Sample

The target population of the research consists of preservice teachers studying in science, pre-

School, and classroom teaching in Central Anatolia. On the other hand, the research sample consisted
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of 714 preservice teachers selected among 3rd and 4th-grade preservice teachers studying at two
different universities via simple random sampling (Table 1). Simple random sampling is a sampling
method in which each member of the universe has an equal and independent chance of being selected
(Fraenkel, Wallen, and Hyun, 2011). This sampling method is stronger than other sampling methods
in providing representation, and the power of the sample to represent the universe is higher than
other sampling methods (Biiyiikoztiirk, Kilic-Cakmak, Akgiin, Karadeniz, and Demirel, 2011). In this

context, the participants” demographic information is given in Table 1.

Table 1. Preservice teachers’ demographic information

Gender

Department Grade level Male Fomale Total

3. Grade 19 151 170

Science Education 4. Grade 31 133 164
Total 50 284 334

3. Grade 15 69 84

Classroom Teaching 4. Grade 31 68 99
Total 46 137 183

3. Grade 6 53 59

Pre-school Teaching 4. Grade 14 124 138
Total 20 177 197

3. Grade 40 273 313

Total 4. Grade 76 325 401

Total 116 598 714

Among the respondents, 334 (N3.Grade=170; Na.Grade=164) were preservice science teachers, 183
(N3.Grade=84; Na.Grade=99) preservice classroom teachers, and 197 (Ns.Grade=59; N4.Grade=138) preservice pre-
school teachers. Two hundred eighty-four of the preservice science teachers are female, 137 of the
preservice classroom teachers are female, and 177 of the preservice pre-school teachers are female.
Overall, 598 of the participants are female. If the size of the target population (N) is 30 000, the amount
of deviation (d) is .05, and the reliability level is .95 (a=.05), the sample size must be at least 379
(URL1). In this study, it can be said that the sample size of 714 is sufficient to ensure the reliability of

the findings (Levy and Lemeshow, 2008).
Data collection tool

The “Scientific Epistemological Belief Scale” developed by Conley and colleagues (2004) was
used to determine preservice teachers’ epistemological beliefs. The scale has 26 items and four factors
(the source of knowledge, justification for knowing, the certainty of knowledge, and the development
of knowledge). The source of the knowledge and justification for knowing dimensions are related to
the nature of knowing, while the certainty and development of the knowledge dimensions are related
to their beliefs about the nature of knowledge. The measurement tool was applied twice (t1 and t2) at
different times by Conley and colleagues (2004). Source dimension [a=.81 (t1); a=.82 (t2)] has 5 items,
and justification dimension [a=.65 (t1); a=.76 (t2)] has 9 items. The certainty dimension [a=.78 (t1); a=.79

(t2)] includes six items, and the development dimension [a=.57 (t1); a=.66 (t2)] consists of 6 items. The
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items were measured on a five-point Likert scale (1: strongly disagree; 5: I strongly agree). This
measurement tool was used by many researchers (Bahgivan, 2014; Giines and Bahgivan, 2018;
Kizilgiines, Tekkaya, and Sungur, 2009) after confirming their factor structures. Within the scope of
the research, the reliability values of the measurement tool were recalculated. The Cronbach’s alpha
values of the scale dimensions were calculated between .739 and .872. A Cronbach’s alpha reliability
coefficient of .70 or higher is sufficient for the reliability of test scores (Field, 2009). The obtained

reliability values showed that the measurement tool was reliable for data collection.
Data analysis

The data obtained from the preservice teachers were collected in similar environments where
they could be affected similarly, face-to-face using the paper-pencil test. It aims to increase the
reliability of the data by making necessary explanations in applying the measurement tool. In
addition, a flexible time frame was provided to enable the participants to answer the items in the
measurement tool easily. SPSS (Statistical Package for the Social Sciences) program was used to
analyze data. Before proceeding to the data analysis, the obtained data were examined, and the
respondents who were thought not to have obtained appropriate answers (e.g., left blank, standard
scoring, missing data) were excluded from the data set. Normality assumptions were tested at the
beginning of the data analysis. For this measurement tool, the Kolmogorov-Smirnov values were not
statistically significant (Z=3.568; p>.05), and the skewness-kurtosis values were calculated as .050 and
1.049, respectively. The data has a normal distribution because the skewness and kurtosis values are
between -1.50 and +1.50, and the Kolmogorov-Smirnov values are not significant (Tabachnick and
Fidel, 2019). In the descriptive analysis of the data, arithmetic mean (M) and standard deviation (Sd)
were calculated. T-test was used for independent groups for binary variables, and ANOVA test was
used for more than two variables. If the difference between the groups was significant, the effect size
values were calculated. Cohen specified the thresholds as .01 (small), .06 (medium), and .14 (large),
respectively, to interpret the effect size (Cohen, 1988). Pearson correlation coefficient was calculated to
determine the relationship between the scale dimensions. In the interpretation of the mean values, the
levels of strongly agree (4.201-5.000), agree (3.401-4.200), undecided (2.601-3.400), disagree (1.801-
2.600) and strongly disagree (1.000-1.800) were used.

Ethical Permissions of Research

In this study, all the rules specified to be obeyed within the scope of the "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of the
actions specified under the title of "Actions Contrary to Scientific Research and Publication Ethics",

which is the second part of the directive, were not carried out.
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Results

This section includes an overview of the preservice teachers’ epistemological beliefs and the
differences in the beliefs in terms of demographics. The descriptive analysis results regarding the

certainty of knowledge dimension are given in Table 2.

Table 2. The descriptive analysis results regarding the certainty of knowledge

M Sd
All questions in science have one right answer. 2.175 1.082
The most important part of doing science is coming up with the right

3.194 1.078

answer.
Scientists pretty much know everything about science; there is not much

1.953 1.090
more to know.
Scientific knowledge is always true. 2.570 1.058
Once scientists have a result from an experiment, that is the only answer. 2.261 1.090
Scientists always agree about what is true in science. 2.366 1.084
Certainty of knowledge 2.420 .708

Regarding the certainty of knowledge dimension, it is seen that the preservice teachers
generally disagree with the items in this dimension (M=2.420; Sd=.708). It is thought that this low score
stems from the preservice teachers’ beliefs that knowledge can constantly change and develop. Many
scale items can be cited as examples to support this finding. For example, it is seen that the item
“scientists pretty much know everything about science; there is not much more to know” has the
lowest score (M=1.953; 5d=1.090). In addition, it is seen that preservice teachers are neutral to the item
“the most important part of doing science is coming up with the right answer” having the highest
mean score in this dimension (M=3.194; Sd=1.078). The descriptive analysis results of preservice

teachers’ beliefs regarding the development of knowledge are given in Table 3.

Table 3. The descriptive analysis results regarding the development of knowledge

M Sd
Some ideas in science today are different than what scientists used to think. 3.675 943
The ideas in science books sometimes change. 3.951 907
There are some questions that even scientists cannot answer. 4.009 1.049
Ideas in science sometimes change. 4.071 .850
New discoveries can change what scientists think is true. 3.816 .893
Sometimes scientists change their minds about what is true in science. 3.888 .814
Development of knowledge 3.902 .574

When Table 3 is examined, it is seen that preservice teachers mainly argue with the statements
in this dimension (M=3.902; Sd=.574). This finding implies that preservice teachers think that
knowledge has an evolving nature. In this factor, it was seen that the preservice teachers had the
lowest score in the item regarding “some ideas in science today are different than what scientists used
to think” (M=3.675; Sd=.943). Preservice teachers have an agreement with the statement that scientific
ideas in science can sometimes change (M=4.071; Sd=.850). It is possible to say that preservice teachers

understand that scientific knowledge is in a change and development and cannot be absolute. The



Kiziltepe, 1. S., & Kartal, T.

descriptive analysis results of preservice teachers’ beliefs about the source of knowledge are given in

Table 4.

Table 4. The descriptive analysis results regarding the source of knowledge

M Sd
Everybody has to believe what scientists say. 1.916 .880
In science, you have to believe what the science books say about stuff. 2.135 .966
Whatever the teacher says in science class is true. 2.102 1.026
If you read something in a science book, you can be sure it’s true. 2.889 .983
Only scientists know for sure what is true in science. 2.263 1.035
Source of knowledge 2.261 .685

Table 4 represents that preservice teachers are at the level of disagreeing with the items in the
source of knowledge dimension (M=2.261; Sd=.685). The naive beliefs about the source of knowledge
can be interpreted as the existence of respondents’ understanding that the knowledge is independent
of the source. It is possible to say that preservice teachers think that everybody has to believe what
scientists say (M=1.916; Sd=.880) and that scientists develop scientific knowledge depending on
changing and developing conditions. In addition, the low scores related to this dimension can be
interpreted as what we read from scientific books may not be absolute truths, and scientists may not
know precisely what is accurate. Therefore, the information written in scientific books may be the
most accurate information of that period, but not absolute information in all periods. The descriptive
analysis results of preservice teachers” beliefs about the justification for knowing dimension are given

in Table 5.

Table 5. The descriptive analysis results regarding the justification for knowing

M Sd

Ideas about science experiments come from being curious and thinking about how 3.970 842
things work. ' ’
It is good to have an idea before you start an experiment. 4107 910
In science, there can be more than one way for scientists to test their ideas. 4.102 .847
Ideas in science can come from your own questions and experiments. 3.763 .851
One important part of science is doing experiments to come up with new ideas

. 4134 875
about how things work.
It is good to try experiments more than once to make sure of your findings. 4238  .826
Good ideas in science can come from anybody, not just from scientists. 3.967  .859
Good answers are based on evidence from many different experiments. 3.896 .846
A good way to know if something is true is to do an experiment. 4.061 .846
Justification for knowing 4026 576

When Table 5 is examined, it is seen that the preservice teachers mainly agree with the items
in the justification for knowing dimension (M=4.026; Sd=.576). Preservice teachers have sophisticated
beliefs about how knowledge should be justified. This result reveals the preservice teachers’
perceptions of how scientific knowledge should be acquired. The item that ideas in science can come
from your own questions and experiments has the lowest score (M=3.763; Sd=.851). Preservice
teachers believe that it would be beneficial to repeat experiments more than once to be sure of the

scientific results, that bright ideas in science cannot be put forward by scientists alone, and that there
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may be more than one way to construct scientific knowledge. The results of the t-test analysis
regarding the differences in scientific epistemological beliefs (certainty of knowledge, development of
knowledge, source of knowledge, and justification for knowing) according to gender are given in

Table 6.

Table 6. T-test results in the differences in epistemological beliefs in terms of gender

Gender N M Sd t p Cohen’s d
Certainty of Male 116 2.626 764
3.451 .001* 341
Knowledge Female 598 2.380 .690
1 11 94 634
Development of Male 6 3.948 63 949 343 i
knowledge Female 598 3.893 561
Source of Male 116 2.465 .766
3.533 .000** .340
knowledge Female 598 2.221 .662
]ustlleat1on for Male 116 3.965 597 1254 510 i
knowing Female 598 4.038 .572

*p<.01, **p<.001

When Table 6 is examined, it is seen that the scientific epistemological beliefs of teacher
candidates differ according to gender. There is a significant difference in favor of male preservice
teachers in the dimensions of certainty of knowledge (t=3.451; p<.01) and source of knowledge
(t=3.533; p<.001). The effect sizes were calculated as .341 for the certainty of knowledge and .340 for
the source of knowledge. This result can be considered as gender is an influential factor in preservice
teachers’ epistemological beliefs about the certainty and source of knowledge. It is possible to note
that male preservice teachers’ epistemological beliefs about the certainty and source of knowledge are
more sophisticated than their female counterparts. However, it is seen that there is no statistically
significant difference in the epistemological beliefs of male and female respondents in terms of the
development of knowledge (t=.949; p>.05) and the justification for knowing (t=.210; p>.05). The results
of the differences in preservice teachers’ scientific epistemological beliefs (certainty of knowledge,
development of knowledge, source of knowledge, and justification of knowledge) based on the

department are given in Table 7.

Table 7. ANOVA results of scientific epistemological beliefs based on the department

Department N M Sd F p Difference 1
Cortainty of a 334 2377 726
ertamty o b 183 2416 705 1754 174 ; ;
Knowledge
c 197 249 675
vl t a 334 3899 562
cvelopmen b 183 3938 579 614 541 - ;
of knowledge
c 197 3873 589
S ) a 334 2228 690
ource o b 183 2271 734 878 416 - -
knowledge
c 197 2308 628
ustificat a 334 4101 543
ustitication b 183 3972 58 5321 005 a>c 015
for knowing
c 197 3952 608

Note: a: Science Teaching, b: Classroom Teaching, c: Pre-school Teaching
*.
p<.01
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In Table 7, the differences in the epistemological beliefs of preservice teachers based on the
department were examined. There is a significant difference based on the departments only in the
justification for knowing. The Scheffe test showed that the significant difference is between preservice
science teachers (M=4.101; Sd=.543) and pre-school teachers (M=3.952; Sd=.608) and is in favor of
preservice science teachers (F=5.321; p<.05; )?=.015). As a result, preservice science teachers might have
more sophisticated beliefs in justifying scientific knowledge than preservice pre-school teachers.
Differences arising from the content, practice, and nature of the science and pre-school teacher
education programs can be shown as a reason for this situation. For example, preservice science
teachers take a large number of content courses (e.g., physics, chemistry, and biology), and they have
the opportunity to apply the theoretical knowledge they have taken in these courses in a laboratory
environment (e.g., physics, chemistry, and biology laboratory courses) in their preparation program.
Preservice teachers test experiments with a scientific approach in these laboratory environments.
However, by its nature, the pre-school teacher education program focuses on pre-school science for
children. In the certainty of knowledge (F=1.754; p>.05), development of knowledge (F=.614; p>.05),
and source of knowledge (F=.878; p>.05), it was seen that there were no significant differences based
on the department. The results of the t-test analysis regarding the differences in scientific

epistemological beliefs based on grade level are given in Table 8.

Table 8. T-test results regarding the differences in scientific epistemological beliefs based on grade level

Grade
lovel N M Sd t p
Certainty of 3. Grade 313 2.461 674
1. 17
Knowledge 4. Grade 401 2.388 732 359 >
Development of 3. Grade 313 3.894 536 16 745
knowledge 4. Grade 401 3.908 602 ' )
Source of 3. Grade 313 2.248 644 440 660
knowledge 4. Grade 401 2.271 716
Justification for 3. Grade 313 4.049 538 933 351
knowing 4. Grade 401 4.009 604 ] ]

In Table 8, the scientific epistemological beliefs of preservice teachers were examined based on
the grade levels. It was seen that the epistemological beliefs of the preservice teachers did not change
based on their grade levels. The correlation analysis results regarding the relationship between the
dimensions of the scientific epistemological beliefs scale (certainty, development, source, and

justification) are given in Table 9.
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Table 9. Correlation analysis results regarding the relationship between the dimensions of the scientific
epistemological beliefs scale (N=714)

Ficati
Certainty of ~ Development Source of Justi fl(;:ra on
Knowledge of knowledge knowledge .
knowing
Certainty of Knowledge r 1 -.262" 703" -.308™
Development of . 1 _200" 730"
knowledge
Source of knowledge r 1 -.250™
Justification for knowing  r 1

*p<,001

When Table 9 is examined, it is seen that there is a significant negative relationship between
the certainty of knowledge and the development of knowledge (r=-.262; p<.001) and the justification
for knowledge (r=-.308; p<.001). It is possible to say that the better the justifications for scientific
knowledge are presented, the more sophisticated the epistemological beliefs about the development of
knowledge will be, and the more naive the epistemological belief regarding the certainty knowledge
will be. In addition, there is a significant negative relationship between the development of
knowledge and the source of knowledge (r=-.222; p<.001). Additionally, there are positive and
significant relationships between the development of knowledge and the justification for knowing
(r=.730; p<.001) and between the source of knowledge and the certainty of knowledge (r=.703; p<.001).
It can be said that preservice teachers have a sophisticated epistemology assuming that the

justifications for scientific knowledge positively affect the change and development of knowledge.
Discussion and conclusion

This study examined preservice teachers’ epistemological beliefs regarding its dimensions and
how they differed based on the demographic information. Preservice teachers” epistemological beliefs
about the certainty of knowledge were at the level of disagreement. Similarly, when the literature is
examined, it has been seen that preservice teachers’ beliefs about the certainty of knowledge are not
inclined to expert opinions and that knowledge is unchangeable (Chan and Eliot, 2004; Chai et al.,
2009). Preservice teachers might think that scientific knowledge is not certain and has a dynamic,
changeable structure. Besides, respondents’ beliefs regarding the development of knowledge are at
the level of agreement. In this context, it can be said that preservice teachers believe that scientific
knowledge can be improved. In the source of knowledge, preservice teachers generally have a level of
disagreement. In the justification for knowing, the preservice teachers’ agreement level to the items in
this dimension was high. Preservice teachers had naive epistemological beliefs in the certainty of
knowledge and the source of knowledge. The participants were studying at different departments.
The different nature of the curriculums in these departments may affect the findings. Three hundred
thirty-four preservice teachers (46%) are studying science education. Due to its nature, in the science
teacher education program, mainly theoretical and practical content courses (physics, chemistry, and

biology) are given in the first two years. Generally, science teaching courses are located in the last two
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years (science teaching, nature of science, microteaching, teaching practice). Science-based courses
(e.g., the nature and teaching of science) focus on concepts such as ontology, epistemology, the nature
of scientific concepts, scientific knowledge and properties, and what these concepts mean
scientifically. Factors such as what scientific knowledge is, the development process of scientific
knowledge, and what can be affected by scientific knowledge are discussed within the course science
education curriculum framework. However, preservice teachers theoretically take only one or two
semesters of science or science teaching courses in the classroom and pre-school teaching curriculum.
Of the preservice teachers participating in the research, 26% are primary school teacher candidates,
and 28% are preservice pre-school teachers. This may explain why preservice teachers have naive

epistemologies.

The epistemological beliefs of preservice teachers were examined regarding their gender, and
it was seen that there was a significant difference in favor of male preservice teachers. When the
literature is examined (Er, 2013; Hofer, 2000; Khalid et al., 2021; Kiziltepe and Kartal, 2019; Ko¢ and
Memduhoglu, 2017; Paulsen and Wells, 1998; Sadi¢, Cam, and Topgu, 2012; Schommer, 1990, 1994;
Wood and Kardash, 2002), it is seen that there are studies that show similarities and differences with
the results of the research. In the study conducted by Sadig et al. (2012), there was a difference in favor
of males in the source of knowledge, justification for knowing, and the certainty of knowledge.
Similarly, it shows parallelism with the studies conducted by Kartal and Kartal (2018) and Er (2013).
There are also studies showing that females have more sophisticated epistemological beliefs
(Deryakulu and Biiyiikoztiirk, 2015; Enman and Lupart, 2000; Sekercioglu and Yildirir, 2018). Studies
show that epistemological beliefs do not differ based on gender (Buehl, Alexander, and Murphy, 2002;
Braten, Stremse, and Samuelstuen, 2008). For example, in the study conducted by Kog¢ and
Memduhoglu (2017), epistemological beliefs did not differ based on gender. Khalid and colleagues
(2021) emphasized that epistemological beliefs about the learning process and expertise do not differ

due to gender.

Participants’ scientific epistemological beliefs about the justification for knowing had
significant differences due to their departments. The differences in the justification for knowing is
between preservice science and pre-school teachers and is in favor of pre-service science teachers. It
can be said that this result might arise from the nature of curriculums. Based on the department, there
were no significant differences in other dimensions (source, development, and certainty of
knowledge). When the literature is examined, it is seen that there are similar (Eroglu and Giiven 2006;
Ko¢ and Memduhoglu, 2017) and different (Er, 2013) results. In the study conducted by Kog¢ and
Memduhoglu (2017), no significant difference was found in the epistemological beliefs of preservice
teachers studying in science and physics teaching departments. Differently, Eroglu and Giiven (2006)
stated that preservice teachers studying in the English language teaching department have the highest

score. They were followed by students from Computer Education, Primary Education Mathematics,
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Social Studies, Science, Turkish and Psychological Counseling and Guidance departments,
respectively. Similar to this study, Er (2013) compared the students of Chemistry Education,
Chemistry, Biology and Mathematics departments and found a significant difference in favor of the

Chemistry education department.

It is seen that there are positive and negative relationships between the dimensions of
epistemological beliefs. There is a negative relationship between the justification for knowing and the
certainty of knowledge. The stronger the preservice teachers’ beliefs about the justification for
knowing, the more their belief in the certainty of knowledge decreases, and it can be said that their
beliefs regarding the change and development of scientific knowledge can improve. It is possible to
note that preservice teachers who can explain the rationale of scientific knowledge have a sufficient
level of knowledge to realize that knowledge is a developing phenomenon. On the other hand, the
negative relationship between the justification for knowing and the source of knowledge may mean
that the stronger the justifications for knowing are explained, the more naive beliefs about the source
of knowledge preservice teachers have. The positive correlation between the source of knowledge and
the certainty of knowledge can be interpreted as the belief in the certainty of knowledge will increase
if the preservice teachers’ beliefs increase. It is seen that there is a negative relationship between
beliefs in the source and the development of knowledge. There is a positive relationship between
preservice teachers’ beliefs about the development of knowledge and their epistemological beliefs
about the justification for knowing. According to this result, it can be said that the more vital and
more profound the scientific knowledge is justified, the more the preservice teachers believe that

scientific knowledge can develop.
Recommendations

Preservice teachers’ beliefs in the certainty and source of knowledge had differences in favor
of male respondents. The fact that 16% of the participants in this study were male (n=598) may affect
this result. The source of this finding may be the gender distribution in the study group. Therefore,
this distribution can be taken into account in future quantitative studies. In addition, qualitative
research can justify preservice teachers’ thoughts on the nature of their epistemological beliefs since

qualitative research, by its nature, seeks answers to the “how” and “why” questions.

As a result of the research, preservice teachers’ beliefs about the justification for knowing had
a significant difference in favor of preservice science teachers. Regarding this difference, the nature of
the departments’ curriculums comes to the fore. Considering the course contents of the curriculum,
courses in the science teacher education curriculum mainly include natural sciences and their natures
and science teaching. Increasing the number of science-based courses in other departments’
curriculum can contribute to developing the epistemology of preservice teachers studying in other

departments.
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In this study, gender, grade level, and the department were considered the background
variables that could effectively influence epistemological beliefs. In future studies, apart from these
variables, academic achievement and age can be included to understand better the effect of the

background variables on epistemological beliefs.
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