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Farkh Biligsel Stildeki Ogretmen Adaylarinin Fen
Ogretimi Oz-yeterlik inanclarinin Gelistiriimesinde
Bir Arag Olarak Laboratuvar

Feride SAHIN'

Oz:

Bu aragtirmada farkl biligsel stildeki fen bilimleri 6gretmen adaylar: tarafindan
uygulanacak tiimdengelim yoluyla akil yiirtitmenin kullanildig: rehberli sorgulayici
6grenme yaklasiminin, fen bilimleri 6gretmen adaylarinin fen 6gretimi 6z-yeterlik
inanglarmin gelisimi tizerindeki etkisinin incelenmesi amaglanmistir. Arastirmanin
caligma grubunu Tirkiyenin batisinda yer alan bir devlet iiniversitesinde 6grenim
goren 6 fen bilimleri 6gretmen aday1 olusturmaktadir. Calismanin 6rneklemi amagl
ornekleme yontemi kullanilarak olusturulmustur. Arastirma nicel aragtirma yonte-
mi desenlerinden statik grup 6n test son test yar1 deneysel desene gore tasarlanmustir.
Ogrencilerin fen 6gretimi 6z-yeterlik inanglar1 Fen Ogretimi Oz-yeterlik Inang Olgegi
ile alan bagimli/alan bagimsiz biligsel stilleri Grup Sakli Figiirler Testi ile belirlenmis-
tir. Arastirma sonucunda yapilan betimsel analiz sonucunda her iki bilissel stildeki
6gretmen adaylariin (alan bagimli/ alan bagimsiz) yapilan uygulama neticesinde
fen 6gretimi 6z-yeterlik diizeyinin arttig1 goriilmektedir. Ayrica alan bagimli biligsel
stildeki fen bilimleri 6gretmen adaylarinin fen 6gretimi 6z-yeterlik diizeyindeki artig
miktarinin alan bagimsiz biligsel stildekilere gore daha fazla oldugu gériilmektedir.
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Aragtirmadan elde edilen bulgularin uygulamalar sirasinda esas alinan tiimdengelim
yoluyla akil yiiriitme dongiisiiniin kullanildig1 rehberli sorgulayici 6grenme yaklagimi
ve Oz-yeterlik kaynaklar ile olan olas: iliskisi analiz edilerek, aragtirmacilara gerekli
oneriler sunulmustur. Calismanin ytizyilin bilgi toplumunun gereksinimleri dogrul-
tusunda 6gretmen egitimine yonelik yapilacak program gelistirme ¢aligmalarina ve
konuyla ilgilenen arastirmacilara kilavuz olmasi beklenmekte bu yoniiyle de alana bi-
limsel katkilarda bulunacag: diistiiniilmektedir.

Anahtar Sozciikler: Fen 6gretimi 6z-yeterlik inanci, alan bagimli/alan bagimsiz
biligsel stiler, rehberli sorgulama, laboratuvar, fen egitimi.

Abstract

This research aims to investigate the effect of a guided inquiry-based learning ap-
proach that utilizes hypothetico-deductive reasoning applied by pre-service science
teachers with different cognitive styles on the development of their science teaching
self-efficacy. The study group of the research consists of 6 pre-service science teachers
studying at a state university in western Turkey. The sample of the study was formed
using purposive sampling method. The research was designed according to the quan-
titative research method design of the one-group pretest-posttest experimental de-
sign. The science teaching self-efficacy beliefs of the students were determined using
the Science Teaching Self-efficacy Scale, and their field-dependent/field-independent
cognitive styles were identified using the Group Embedded Figures Test. As a result
of the descriptive analysis conducted at the end of the research, it is observed that
the self-efficacy level of both types of pre-service science teachers (field-dependent/
field-independent) increased as a result of the applied intervention. Additionally, it is
observed that the increase in the self-efficacy level of pre-service science teachers with
a field-dependent cognitive style is greater compared to those with a field-independent
cognitive style. The findings obtained from the research are analyzed in relation to
the guided inquiry-based learning approach that is based on hypothetico-deductive
reasoning cycles and self-efficacy resources used during the applications, and relevant
recommendations are provided for researchers. It is expected that the study will guide
the development of programs for teacher education in line with the needs of the knowl-
edge society of the century and provide guidance to researchers interested in the field,
thus making scientific contributions to the field

Keywords: Science teaching self-efficacy beliefs, field dependent / field independent
cognitive styles, quided inquary, laboratory, science education.
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Giris

Laboratuvar uygulamalari, uzun yillardan bu yana fen egitiminde merkezi bir role
sahiptir (Hofstein ve Lunetta, 2004; Tobin 1990; Hodson, 1993; Hofstein, 2004; Lu-
netta, Hofstein ve Clough, 2007). Gegmisten bugiine degisen fen egitimi reform ha-
reketleri ile birlikte dogrulama tipi laboratuvar uygulamalarindan ziyade arastirma
ve sorgulamanin daha agirlikli oldugu laboratuvar uygulamalarinin yapilmasi 6nem
kazanmistir. Bu baglamda agiklik derecelerine (6grencilere yapilan rehberligin mik-
tarina gore) gore laboratuvarda uygulanan deney tiirleri 4 diizeyde siniflandirilmak-
tadir. Sifirinci diizeyde (dogrulama) 6gretmen 6grenciye problem durumu ve deneyde
uygulayacag1 yontem hakkinda dnceden bilgi verir. Burada 6grenci veri toplayarak
6gretmen rehberliginde sonuca ulasir. Birinci diizeyde (yapilandirilmis sorgulama),
Ogretmen tarafindan problem durumu ve yontem verilir ancak veri toplama ve bu ve-
rilerden sonug ¢ikarma sorumlulugu 6grenciye aittir. Ikinci diizeyde (rehberli sorgu-
lama), 6grenciye problem durumu verilir ve 6grenciden deneyi tasarlamasi, veri topla-
mast ve sonuca ulagmasi beklenir. Ugiincii diizeyde (agik sorgulama), arastirma sorusu
da dahil olmak tizere sorgulamanin tiim adimlar1 6grenciler tarafindan baslatilir ve
yonetilir (Blanchard vd., 2010). Bu tiir 6grenme ortamlari bilimsel sorgulama ve akil
yiriitme siirecinin kullanimini gerektirmektedir.

Lawson somut ve hipotetik bilgilerden tiimdengelim yoluyla akil ytiriitme siireci-
nin dogumdan itibaren yagamin her alaninda kullanildigini ve bu siirecin fen 6greti-
minde bilingli olarak kullanilmasinin 6grencilerin gelisimine olumlu katkilar suna-
cagini ifade etmektedir (Lawson, 2000). Somut ve hipotetik bilgilerden tiimdengelim
yoluyla akil yiirtitme stirecinde “Eger.... .ve...sonra...fakat...dolayisiyla” formundaki
mantiksal ¢ikarim kalibr kullanilmaktadir (Ates, 2019). Lawson tiimdengelim yoluy-
la akil yiiriitme siirecinin dogasini acikladigi makalesinde (Lawson, 2000) hipotetik
tiimdengelim temelli akil yiirtitmenin bilimsel diigiincenin ayirt edici 6zelligi oldu-
gunu belirtmekte ve biyoloji, kimya, fizik ve jeolojiden bir¢ok 6rnek vererek bu goriisii
savunmakta ve her disiplinde, hipotezlerin “Eger.. .ve...sonra...fakat...dolayisiyla” ifa-
desinin kullandig1 ¢cok genel bir mantiksal form kullanilarak degerlendirildigi belir-
tilmektedir. Sekil 1’de bu siirecin adimlarina iligskin agiklamalar yer almaktadir (Ates,
2019: 80).
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GOZLEM / GIRDI

Nedensel bir soru olusturulur

Eger.....{If....)

UZUN DONEMLI HAFIZADA O ANKI
ZIHINSEL YAPI:

Hipotez kurulur

1- ZIHINDE DENGE
(Ozumleme )

2- ZIHINDE DENGESIZLIK
(Yeniden yapilanmaya gerek var, evreleri
yeni bir hipotez ile tekrarla)

Dolayisiyla..... (Therefore...)

DAVRANISIN GERGEK SONUCU:

sonugla karsilagtinhr

Deneyin gergek sonucu belirlenir. Beklenen

0 zaman......(Then...)

O ANKI ZIHINSEL YAPI

Deney Tasarlanir

TARAFINDAN iLERI SURULEN DAVRANIS:

DAVRANISIN BEKLENEN SONUCU:

Deneyin beklenen sonucu ifade edilir

Sekil 1. Zihinde Yapilanma Kuramina Gére Bir Hipotez Test Etme Siirecinde Izle-
nen Evreler

Laboratuvar uygulamalari fen egitimi agisindan merkezi bir role sahip oldugu igin,
bu yontemi kullanacak fen bilimleri 6gretmen adaylarinin yontemi kullanmadaki
performanslarinin bireysel farkliliklar agisindan irdelenmesi 6nemlidir. Clinkii birey-
sel farkliliklar pek ¢ok alandaki 6grenci performansini etkileyebilmektedir (Jonassen
ve Grabowski, 1993). Bu baglamda alan yazinda iizerinde en ¢ok aragtirma yapilan
bireysel farkliliklardan biri bilissel stillerdir. Biligsel stil, bir kisinin alisilmis, yaygin
veya tercih edilen diisiinme sekli olarak tanimlanmaktadir (Riding, 1997). Diisiinme,
bilgiyi algilamayn, bilgiyi islemeyi ve bilgiyi uygulamay: icerebilir. Biligsel stil terimi,
bir kisinin alisilmis 6grenme veya 6gretme bicimini ifade etmek icin de kullanilmak-
tadir (Sternberg, 1997). Alan bagimli/alan bagimsiz biligsel stiller, ilgili alan yazinda
en yaygin kullanilan bilissel stiller ¢esididir (Witkin vd., 1977). Alan bagimli biligsel
stilde olan bir birey bir ériintii icindeki pargalar: kaynagmis olarak algilamaktadir.
Buna kargilik, alan bagimsiz biligsel stildeki bireyin alanin boliimlerini organize ze-
minden farkli olarak gérme olasilif1 daha yiiksektir. Bu alanda yapilan ¢aligmalar,
nispeten alana bagimli bir sekilde performans gosteren bireyin sunulan gorsel alan ya-
pisint takip etme egiliminde oldugunu; 6te yandan alandan bagimsiz bireylerin, belirli
bir alanin orgiitsel yapisini parcalayabilme ve belirlenmis bir yapisal parcay1 yerlestire-
bilme egiliminde oldugunu gostermektedir (Witkin vd., 1971). Gegmisten glintimiize
alan yazinda bu yapur ile ilgili cok sayida ¢aligma yapilmis ve alan bagimli/alan bagim-
s1z biligsel stillerin akademik basariy1 etkileyen 6nemli degiskenlerden biri oldugu ve
alan bagimsizlarin alan bagimhilardan daha yiiksek akademik performans gosterdigi
gorilmektedir (Tinajero ve Paramo, 1998; Stamovlasis ve Papageorgiou, 2012). Fen
egitimi alaninda yapilan ¢aligmalarda da benzer sonuglar ifade edilmektedir (Ates ve
Ceran, 2020; Idika, 2017; Morris vd., 2019; Sahin ve Ates, 2020b).
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Fen bilimleri 6gretmen adaylarinin fen 6gretimi 6z-yeterlik inanglari, fen bilim-
leri derslerinde kullanilan en 6nemli yéntemlerden biri olan laboratuvar yoéntemini
etkili kullanma performansini énemli 6lgiide etkileyebilecek bir degiskendir. Ciinkil
bireylerin belirli bir alana yonelik sahip olduklar1 6z-yeterlik inanglarinin o alandaki
basariy1 yordayan 6nemli degiskenlerden biri oldugu pek ¢ok ¢aligmayla ortaya ko-
nulmustur (Aktamis vd., 2016; Multon vd., 1991; Schunk ve Zimmerman, 2003: 446;
Inaltun ve Ates, 2015). Sosyo-bilissel 6grenme kuraminin temel degiskenlerinden
biri olan 6z-yeterlik, bireylerin istedikleri bir performansa ulasabilmeleri i¢in gerekli
olan eylemleri organize etme ve yiiriitme becerilerine iligkin sahip olduklar: inanglar
olarak tanimlanmaktadir. Ayrica bireyin bir davranisi gergeklestirmek i¢in harcaya-
cag1 cabanin miktarini veya bir problemle karsilastiginda o davranigi daha ne kadar
stirdiirecegini belirleyen bir kavram olarak da tanimlanmaktadir (Bandura, 1997).
Kurama gore bireylerin 6z-yeterlik inanglari, dort yolla gelismektedir. Bunlar birey-
lerin kendi deneyimleri yoluyla (dogrudan yasanti), sosyal modelleme yoluyla (do-
layli yasanti), gevreden edinilen s6zel ikna vasitasiyla ve stres ve kayginin azaltilmasi
(duygusal durum) yoluyladir (Bandura, 1997). Genel anlamda bu seklide tanimlanan
oz-yeterlik kavrami, 6gretmenlerin 6gretim 6z-yeterligi boyunda irdelendiginde “6¢-
retmenin belirli bir baglamda belirli bir gérevi basarili bir sekilde yapmak i¢in gerekli
eylemleri organize etme ve yiiriitme yetenegine olan inanci” olarak tanimlamigtir (Ts-
channen-Moran vd., 1998: 233). Bu alan ile ilgili literatiir incelendiginde 6gretmen-
lerin 6z-yeterlik inanglarinin siniftaki 6gretim performanslarinin niteligini olumlu
yonde etkiledigi goriilmektedir (Klassen ve Tze, 2014, Tschannen-Moran vd., 1998).
Buna ek olarak 6z-yeterlik inanglar1 yitksek 6gretmenlerin ayni paralelde 6z-yeterlik
inanglar1 yiiksek 6grenciler yetistirdigini ortaya koyan ¢alismalar da goriilmektedir
(Tschannen-Moran vd., 1998; Woolfolk Hoy ve Burke-Spero, 2005; Woolfolk Hoy vd.,
2009). Oz-yeterlik kavrami alana 6zgii bir nitelik tagidigi i¢in fen 6gretimi 6z-yeterlik
inanci boyutundaki ¢alismalar, 6z-yeterlik ile ilgili daha 6nce belirtilen ¢aligimlarin
bulgulariyla paralellik gostermektedir. Bu ¢alismalarda disiik fen 6gretimi 6z-yeter-
lik inancina sahip 6gretmenlerin fen 6gretimine kars1 olumsuz tutum takindiklari,
bu tutumlarini 6grencilerine yansittiklari, fen 6gretim uygulamalarinda 6gretmen
merkezli yaklasimlari benimsediklerini gostermektedir (Ramey-Gassert ve Schroyer,
1992; Czerniak ve Chiarelott, 1990; Harlen ve Holroyd, 1997). Fen 6gretimine y6nelik
yiiksek 6z-yeterlige sahip 6gretmenlerin ise daha ¢ok 6grenci merkezli 6gretim strate-
jileri kullanarak, fen 6gretiminin kalitesini artirdiklar: goriilmektedir (Marshall vd.,
2009; Mulholland ve Wallace, 2001; Palmer, 2001; Richardson ve Liang, 2008; Utley
vd., 2005).

Oz-yeterlik inanglar1 bir kez olustugunda bu inanglarin degistirilmesinin olduk¢a
zor oldugu belirtilmekle birlikte; (Bandura, 1997; Woolfolk Hoy ve Burke-Spero, 2005)
yapilan bazi ¢calismalar 6gretmen adaylarinin inanglarinin deneyimli 6gretmenlerin
inanglarina goére daha kolay degistirilebilecegini gostermektedir (Greco vd., 2018). Bu
sebeple fen 6gretmen adaylarinin fen 6gretimi 6z-yeterlik inanglarinin olumlu yonde
gelistirilmesinin gelecekteki 6gretmenlik performanslar: agisindan oldukga 6nemli
oldugu iddia edilmektedir (Atasoy ve Cakiroglu, 2020; Fives vd., 2007; Woolfolk ve
Hoy, 1990). Bu baglamda da 6gretmen adaylarinin fen 6gretimi 6z-yeterlik inanglari-
ni1 gelistirecek ¢aligmalar 6nem kazanmaktadir. Alan yazinda fen bilimleri 6gretmen
adaylarinin 6z yeterlik inanglarini gelistirmeye yonelik yapilan ¢aligmalar mevcuttur.
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Bu ¢alismalarin bir kismi 6grencilerin alan bilgisini gelistirerek fen 6gretimi 6zyeter-
lik inanglarini gelistirmeye ¢aligmis (Knaggs ve Sondergeld, 2015; Palmer vd, 2015) bir
kismui ise 6gretmen adaylarinin fen 6gretimi yontem bilgilerini gelistirerek ayni amaci
gerceklestirme ¢alismistir (Menon ve Azam, 2020; Seung vd., 2019). Son zamanlarda
fen laboratuvar derslerinde gerceklestirilen sinirli sayida ¢alisma olsa da (Beck ve Blu-
mer, 2021; Gray, 2017; Kiran, 2022) fen 6gretim 6z-yeterlik inanglarinin biligsel stiller
gibi 6nemli bir bireysel farklilik agisindan ele ala ¢aligma yapilmamustir. Bu baglamda
diisiiniildiigiinde fen bilimleri 6gretmen adaylarinin aragtirma sorgulamaya déniik,
ogrenci merkezli laboratuvar yontemlerini etkili bir sekilde kullanmasina olanak sag-
layacak bir 6gretim tasarimin yapilmasi, tasarimin 6gretmenlerin 6gretim perfor-
mansinda ¢ok etkili bir degisken olan fen 6gretimi 6z-yeterlik inanglarinin degisimi
tizerindeki etkisinin incelenmesi ve bu etkinin biligsel stiller baglaminda irdelenmesi
onemli goriilmektedir. Bu gerekgelerle bu ¢alismada farkl: bilissel stildeki fen bilimleri
6gretmen adaylari tarafindan uygulanacak tiimdengelim yoluyla akil yiiriitme temelli
fen 6gretimi laboratuvar dongiisiiniin, fen bilimleri 6gretmen adaylarinin fen 6gretimi
Oz-yeterlik inanglarinin gelisimi izerindeki etkisinin incelenmesi amaglanmaktadir.

Bu baglamda ¢alismanin arastirma sorulari soyledir:

1. Fen bilgisi 6gretmen adaylarinin Fen Ogretimi Laboratuvar Uygulamalar1 2
dersinde kullandiklar: tiimdengelim yoluyla akil yiiriitme temelli fen 6gretimi
laboratuvar yontemi, fen 6gretimine yonelik 6z-yeterlik inanglarini etkiledi
mi?

2. Farkli biligsel stildeki fen bilgisi 6gretmen adaylarinin fen 6gretimi 6z-yeterlik
inanglar1 arasinda bir fark var midir?

Yontem
Arastirmanin Deseni

Bu aragtirmada nicel arastirma yontemi desenlerinden statik grup on test-son test
yar1 deneysel desen (Fraenkel vd., 2011) kullanilmistir.

Arastirmanin Calisma Grubu

Aragtirmanin ¢aligma grubunu Tirkiyenin batisindaki bir Egitim Fakiiltesi Fen
Bilgisi Ogretmenligi programi 3. sinifta 6grenim goren 6 dgrenci olusturmaktadir.
Arastirmada amagli 6rnekleme yontemi kullanilmistir. Bunun i¢in ¢aligma grubu bir
onceki dénem Fen Ogretimi Laboratuvar Uygulamalar: 1 dersinde, arastirmada kul-
lanilan deney teknigi ile 6grenim goéren 6grencilerden olusmaktadir.

Veri Toplama Araglar1

Bu ¢alisma i¢in Witkin vd., (1971) tarafindan gelistirilen ve Cakan (2003) tarafin-
dan Tiirkge’ye uyarlanan Grup Sakli Figiirler Testi (GSFT), 6grencilerin alan bagimli/
alan bagimsiz biligsel stillerinin belirlenmesi amaciyla kullanilacaktir. Ogrencilerin
karmagik bir baglamdan istenilen sekli bulmalarinin istendigi GSFT’den alinacak
puanalar 0-18 araliginda yer almaktadir. Ogrencilerin testten aldiklar1 puanlara gére
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biligsel stillerini belirlerken ortalamanin {istiinde puan alan 6grenciler alan bagimsiz;
altinda olan 6grenciler alan bagimli olarak siniflandirilmigtir. Tiirk¢eye adapte edilen
testin Cronbach a ig tutarlik katsayisi 0.82 olarak bulunmustur (Cakan, 2013). Witkin
vd., (1971) tarafindan gelistirilen bu test, MindGarden adl1 arac1 kurulustan temin edi-
lerek kullanilmistir.

Bu ¢aligmada 6gretmen adaylarinin fen 6gretimi 6z-yeterlik inanglarini tespit et-
mek i¢in Enochs ve Riggs (1990) tarafindan gelistirilen Fen Ogretimi Oz yeterlik Ol-
¢egi-B (FOOO-B) kullanilmistir. Orijinal FOOO-B, fen bilgisi 6gretmen adaylarinin
fen ogretimine yonelik 6z-yeterliklerini 6lgmek icin Enochs ve Riggs (1990) tarafin-
dan gelistirilmistir. Bu 6lcek, 23 maddeden olusan 5’li Likert tipi bir 6lcektir. Olgek
kigisel fen 6gretim yeterligi (KFOO) ve fen 8gretimi sonug beklentisi (FOSB) olmak
tizere iki boyuttan olusmaktadir. KFOO alt boyutu 13 maddeden olusurken, FOSB
alt boyutu 10 maddeden olusmaktadir. Olcegin Tiirkgeye adaptasyonu Tekkaya, Ca-
kiroglu ve Ozkan (2004) tarafindan yapilmigtir. Tiirkeye adapte edilen testin kisisel
fen 6gretim yeterligi (KFOO) alt boyutunun Cronbach a i¢ tutarlik katsayist 0.84; fen
ogretimi sonug beklentisi (FOSB) alt boyutunun Cronbach a i¢ tutarlik katsayisi 0.76
olarak bulunmustur.

Aragtirmada verilerin analizi SPSS 23 paket programu ile ger¢eklestirilmistir. Bu
stiregte Wilcoxon isaret sirasi testi ve betimsel istatistik analizlerinden yararlanilmis-
tir.

Uygulama

Galigma kapsaminda Fen Ogretimi Laboratuvar Uygulamalari 2 dersi, aragtirma-
nin amacina uygun olarak tasarlanmis ve uygulama on dort hafta stirmiistiir. Bandura
(1977) tarafindan belirtilen 6z-yeterlik kaynaklar: dikkate alinarak ders tasarimi ger-
¢eklestirilmistir. Bu kaynaklar dogrudan yasanti, dolayli yasants, sozel ikna ve duygu-
sal durum olarak agiklanmaktadir. Ogretmen adaylar1 on dort haftalik uygulamanin
iki haftasinda tiimdengelim yoluyla akil yiiriitme dongiistiniin kullanildig: rehberli
sorgulama etkinliklerinde 6gretmen roliinde olmuslardir. Bu siiregte arkadaslarinin
deneysel stireglerini degerlendirmisler, dersin 6gretim elamani rehberliginde onlara
doniitler vermislerdir. Kalan haftalarda 6grenci roliinde olup diger arkadaslarinin 6g-
retim performanslari izleme imkéani bulmusladir. Bu siiregte kullanilan tiimdengelim
yoluyla akil yiriitme dongiisiiniin kullanildig: rehberli sorgulama yaklasimi bir 6n-
ceki donemde verilen Fen Ogretimi Laboratuvar Uygulamalari 1 dersinde, ayn1 6g-
retim elemani tarafindan kullanilmigtir. Bu sebeple 6grencilerin derste temel alinan
yaklagima asina olduklar: diisiiniilmektedir. Uygulama siireci boyunca gerek dersin
6gretim elemani gerekse 6gretimi gerceklestiren 6gretmen adaylar: tarafindan olumlu
ve yapici doniitler verilmistir.

Etik Kurul izni

Bu arastirma Manisa Celal Bayar Universitesi Insan Aragtirmalar1 Etik Kurulu'n-
dan 11.02.2021 tarih ve 22157 sayili karar ile uygulanmistir.

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Sayi/ Issue 35, Summer / Yaz 2023



Feride SAHIN

Bulgular
Alt probleme iligskin bulgular

Birinci alt problem i¢in Fen bilgisi 6gretmen adaylarinin gergeklestirilen uygulama
neticesinde fen 6gretimi 6z-yeterlik inan¢larindaki degisimi belirlemek i¢in uygulama
oncesi ve sonrast uygulanan Fen Ogretimi Oz-yeterlik Ol¢eginden elde edilen veriler
kargilagtirilmustir. Olgegin kisisel fen 6gretim 6z-yeterligi (KFOO) boyutu ve fen 6g-
retimi sonug beklentisi (FOSB) boyutlarindaki 6grenci 6n test ve son test puan ortala-
malar1 Sekil 2 ve 3’de goriilmektedir.

5

0 || I| || || || II
s1 s2 s3 s4 S5 s6

mOntest mSon test

N

w

N

=

Sekil 2. Ogretmen adaylarinin kisisel fen 6gretim 6z-yeterligi on test-son test puan
ortalamalari
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Sekil 3. Ogretmen adaylarinin fen 6gretimi sonug beklentisi (FOSB) 6n test-son test
puan ortalamalari
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Olgekten edilen veriler normal dagilima sahip olmadig1 icin Wilcoxon isaret sirast
testi kullanilmigtir. Olgegin kisisel fen 6gretim 6z-yeterligi (KFOO) boyutunda 6gren-
cilerin son test puanlar1 (Mdn = 4.21, n =6) 6n test puanlarindan (Mdn = 4.42, n = 6)
yiiksek olmakla birlikte bu fark istatistiksel olarak anlamli bulunmamuistir (z =-1.15, p
= .25). Olgegin fen 6gretimi sonug beklentisi (FOSB)boyutunda 6grencilerin son test
puanlar1 (Mdn = 3.45, n =6) 6n test puanlarindan (Mdn = 3.67, n = 6) yiiksek olmakla
birlikte bu fark istatistiksel olarak anlamli bulunmamusgtir (z =-1.59, p = .11).

Alt probleme iliskin bulgular

Ikinci alt problem icin éncelikle farkli biligsel stildeki 6gretmen adaylarinin (alan
bagimli- alan bagimsiz) uygulama éncesi ve sonrasinda uygulanan Fen Ogretimi
Oz-yeterlik Ol¢eginden elde edilen veriler karsilagtirilmigtir. Farkli biligsel stildeki 6g-
rencilerin kisisel fen 6gretim 6z-yeterligi (KFOO) boyutundaki 6n test ve son test puan
ortalamalar1 asagida goriilmektedir.

Table 1. Biligsel stillere gore kisisel fen 6gretim 6z- yeterlik inanci betimsel istatistik
sonuglari

Grup N X On test X son test
Alan bagimsiz 2 4.25 4.50
Alan bagimh 4 4.15 443

Tabloda goriildiigii tizere; uygulama 6ncesi ve sonrasinda alan bagimsiz 6grenci-
lerin fen 6gretim 6z- yeterlik inanci puan ortalamalar: alan bagimlilara gore yiiksek
olmakla birlikte farkl: biligsel stildeki 6grencilerin 6n test ve son testleri arasindaki
puan farkinin alan bagimli 6grencilerde daha fazla oldugu goriilmektedir. Bu durum
Sekil 4'te goriilmektedir.

4,6

4,5 P

_—

43 // =¢==Alan bagimsiz
4,2
./ ~—Alan bagimli

4,1

4

3,9 T )
On test Son test

Sekil 4. Farkl: biligsel stildeki 6gretmen adaylarinin Kisisel fen 6gretim 6z-yeterligi
On test-son test puan ortalamalar:
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Farkli biligsel stildeki 6grencilerin fen 6gretimi sonug beklentisi (FOSB) boyutun-
daki 6n test ve son test puan ortalamalari agagida goriilmektedir

Table 3. Biligsel stillere gore fen 6gretimi sonug beklentisi betimsel istatistik sonug-
lar1

Grup N X On test X son test
Alan bagimsiz 2 3,30 3,45
Alan bagimli 4 3,53 3,78

Tabloda goriildiigii tizere; uygulama Oncesi ve sonrasinda alan bagimli 6grenci-
lerin fen 6gretimi sonug beklentisi puan ortalamalar: alan bagimlilara gore yiiksek
olmasinin yani sira farkli biligsel stildeki 6grencilerin on test ve son testleri arasindaki
puan farkinin alan bagimli 6grencilerde daha fazla oldugu goriilmektedir. Bu durum
Sekil 5'te goriilmektedir.
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Sekil 5. Farkli bilissel stildeki 6gretmen adaylarinin fen 6gretimi sonug beklentisi
On test-son test puan ortalamalar:
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Sonug Tartisma ve Oneriler

Bu aragtirmada ilk olarak tiimdengelim yoluyla akil yiiriitme temelli rehberli
sorgulama laboratuvar yonteminin fen bilimleri 6gretmen adaylarinin fen 6gretimi
oz-yeterlik inanglarinin gelisimi tizerindeki etkisi arastirilarak, bu etkinin farkl bilis-
sel stildeki 6gretmen adaylarinin fen 6gretimi 6z-yeterlik inanglarindaki gelisiminde-
ki etkisi irdelenmistir. Bu baglamda yapilan uygulamada verilerin analizi neticesinde
tim 6grencilerin fen 6gretimi 6zyeterlik inanglarinda betimsel bir artis gozlenmekle
birlikte anlam ¢ikarici istatistiksel analizlerle bu etkinin anlamli oldugu gozleneme-
mistir. Aragtirmanin bu sonucunun 6rneklem sayisinin sinirli olmasindan kaynak-
land1g diisiiniilmektedir. Betimsel analizler neticesinde elde edilen bulgular degerlen-
dirildiginde arastirmanin sonuglarinin alan yazin ile uyumlu oldugu goriilmektedir
(Avery ve Meyer, 2012; Beck ve Blumer, 2021; Gray, 2017; Kiran, 2022; Menon ve Sadler,
2016; Seung vd., 2019). Yapilan bu arastirmalarda gerek fen icerik bilgisinin 6gretimi-
nin (Menon ve Sadler, 2016;) gerek fen 6gretimi yontem bilgisinin 6gretiminin (Avery
ve Meyer, 2012; Seung vd, 2019) gerekse ikisinin 6gretiminin (Beck ve Blumer, 2021;
Gray, 2017; Kiran, 2022) 6grencilerin fen 6gretimi 6z yeterlikleri tizerinde olumlu et-
kilerinin oldugu belirtilmektedir. Bu arastirmada 6grenciler bir taraftan belirli hafta-
larda 6gretmen rolii tistlenerek dersi yiiriitmisler bir taraftan da tiimdengelim yoluyla
akil yliriitme dongiisiiniin kullanildigi rehberli sorgulama deney teknigi ile deney-
lerini yapmuglardir. Ogrencilerin tiimdengelim yoluyla akil yiiriitmenin kullanildig:
rehberli sorgulamay1 uygulayabilmeleri, problem durumlarina iliskin hipotezler ya-
z1p, bu hipotezleri test edip siireci degerlendirebilmeleri i¢in derin bir alan ve bilimsel
stire¢ bilgisine ihtiya¢ duymaktadirlar. Benzer sekilde bir 6gretmen gibi tiim siireci
yonetebilmeleri icin de benzer sekilde alan bilgisine fen 6gretimi yontem bilgisinin
kullanimina ihtiya¢ duymaktadirlar. Arastirma tasariminin bu 6zelliginin yukarida-
ki calismalarin 6zelliklerini butiinciil olarak tagiyarak 6gretmen adaylarinin fen 6gre-
timi 6z-yeterlik inanclarinin gelisimine katki sagladig: diistiniilmektedir.

Alan yazinda alan bagimli alan bagimsiz bilissel stiller ile fen 6gretimi 6z-yeter-
lik inanc1 arasindaki iliskiyi inceleyen calisma yer almasa da Sahin ve Ates (2020a)
tarafindan yapilan aragtirmada yedinci sinif 6grencilerin alan bagimli alan bagim-
siz biligse stillerinin 6grencilerin bilimsel okuryazarlik 6z-yeterlik inanglarinin an-
laml: diizeyde yordayicist oldugu ve genel olarak alan bagimsiz 6grencilerin bilimsel
okuryazarliga yonelik 6zyeterlik inang diizeylerinin alan bagimli 6grencilerden daha
yiitksek oldugu belirtilmektedir. Arastirmanin bu sonucu alan yazinda alan bagimsiz
ogrencilerin alan bagimlilara nazaran daha basarili oldugunu ortaya koyan ¢alismalar
ile uyumlu oldugunu gostermektedir (Ates ve Ceran, 2020; Idika, 2017; Morris, Farran
ve Dumontheil, 2019; Sahin ve Ates, 2020b). Bu arastirmada alan bagimsiz 6grencile-
rin kigisel fen 6gretim 6z- yeterlik inanglari alan bagimlilara gore yiiksek olmasi be-
lirtilen arastirmalarin sonuglari ile tutarlidir. Ancak bu arastirmada elde edilen ilgi
¢ekici sonug, alan bagimli 6grencilerin fen 6gretimi 6zyeterlik inanclarindaki artisin
alan bagimsizlardan fazla olmasidir. Arastirmanin bu sonucunun ders tasariminin
yapilirken 6zyeterlik kaynaklarini dikkate alinmasinin yani sira tiimdengelim yoluy-
la akil yiirtitme dongiisiiniin kullanimu ile ilgili oldugu diistiniilmektedir. Arastirma
tasariminda 6grenciler hem 6gretici hem 6grenci roliine sahiptirler. Bu stire¢ alan
bagimli bilissel stildeki 6grencilerin 6zellikleri diistiniildiigiinde rehberli sorgulamada
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Ogretmen tarafindan saglanan rehberlik oldukga az oldugu i¢in bu 6grenciler olduk-
¢a zorlayic1 gériinmektedir. Ciinkii bu biligsel stildeki 6grenciler i¢in ders esnasinda
sunulacak rehberlik, énemli hususlara iliskin yonlendirmelerin yapilmasi, isbirlik-
li calismalara 6nem verilmesi, 6gretmenden gelecek olumlu doniitler ¢ok énemlidir
(Jonassen ve Grabowski, 1993). Bu hususlar dikkate alinarak 6gretim tasariminda
tiimdengelim yoluyla akil yiirtitme dongiisiiniin kullanilmasi ve tasarimin 6zyeterlik
kaynaklarina dikkat edilerek olugturulmasinin alan bagimli biligse stildeki 6gretmen
adaylarinin bilissel stillerinden kaynaklanan dezavantaji tolere etmelerini saglayarak,
stireci anlamalarini kolaylastig1 diistintilmektedir.

Bu ¢aligmadan elde edilen sonuglar, biligsel stillerin ve 6z-yeterligi gelistirecek kay-
naklar: dikkate alarak gergeklestirilen 6gretim tasariminin alan bagiml alan bagim-
s1z 9grencilerin yani sira alan bagimli 6grencilerin de Fen 6gretimi 6z-yeterlik inang-
larini gelistirebilecegini gostermesi agisindan onemli gortilmektedir. Biligsel stillerin
ogrenci basarisini ve 6grenci 6zyeterlik inancini yordama etkisi dikkate alindiginda
(Sahin & Ates, 2020a, 2020b), bu yapinin gerek 6gretmenler gerekse miifredat gelistiri-
ciler tarafindan dikkate alinmasi gereken bir degisken oldugunu ortaya koymaktadir.

Bu aragtirma bazi sinirliliklara sahiptir. Aragtirma pandemi sartlar: geregi yiiz
yiize yapilamamuis ve tek grup ile sinirli sayida 6grenci ile yuratilmistiir. Aragtirma
sonucunun genelleme giiclinii artirabilmek i¢in fazla sayida 6grenci ile kontrol gruplu
deneysel desenin uygulanacagi yeni ¢alismalara ihtiya¢ duyulmaktadir.

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Say1/ Issue 35, Summer / Yaz 2023



) Farkii Biligsel Stildeki Ogretmen Adaylarinin Fen Ogretimi
Oz-yeterlik Inanglarinin Gelistirilmesinde Bir Arag Olarak Laboratuvar

Kaynaklar

AKTAMIS, Hilal; KIREMIT OZENOGLU Hatice; KUBILAY, MAKBULE, (2016)
“Ogrencilerin 6z-yeterlik inanglarinin fen basarilarina ve demografik ozelliklerine
gore incelenmesi”, Adnan Menderes Universitesi Egitim Fakiiltesi Egitim Bilimleri
Dergisi, VI, 2: 1-10. https://dergipark.org.tr/tr/pub/aduefebder/issue/33910/375341 ad-
resinden erisildi

ATASQY, Volkan; CAKIROGLU, Jale, (2020), “A Study on Examining Relations-
hip between Pre-Service Teachers’ Collective Efficacy and Science Teaching Efficacy
Beliefs”, Hacettepe Universitesi Egitim Fakiiltesi Dergisi, XXXV, 2: 466-479. https:/
doi.org/10.16986/huje.2019053709

ATES, Salih; CERAN, Sema A, (2020), “Conceptual understanding levels of stu-
dents with different cognitive styles: An evaluation in terms of different measure-
ment techniques”, Eurasian Journal of Educational Research, XX, 88: 149-178. https://
dergipark.org.tr/en/download/article-file/1360336 adresinden erisilmistir

ATES, Salih. (2019). Bilimsel Muhakeme (Akil Yiiriitme), Ankara: Palme Yayinevi

AVERY, Leanne M; MEYER, Daniel Z, (2012), “Teaching science as science is pra-
cticed: Opportunities and limits for enhancing preservice elementary teachers’ sel-
J-efficacy for science and science teaching”, School Science and Mathematics, CXII, 7:
395-409. https://doi.org/10.1111/.1949-8594.2012.00159.x

BANDURA, Albert, (1977), “Self-efficacy: Toward a Unifying Theory of Be-
havioral Change”, Psychologial Review, LXXXVII, 2: 191-215. https://doi.or-
g/10.1037/0033-295X.84.2.191

BECK, Christopher; BLUMER, Lawrence, (2021). “The relationship between per-
ceptions of instructional practices and student self-efficacy in guided-inquiry labo-
ratory courses”, CBE—Life Sciences Education, XX, 1: 1-9. https://doi.org/10.1187/
cbe.20-04-0076

BLANCHARD, Margaret R; SOUTHERLAND, Sherry A; OSBORNE, Jason W;
SAMPSON, Victor D; ANNETTA, Leonard A; GRANGER, Ellen M; (2010), “Is inqu-
iry possible in light of accountability?: A quantitative comparison of the relative effe-
ctiveness of guided inquiry and verification laboratory instruction”, Science Educa-
tion, XCIV, 4: 577-616. https://doi.org/10.1002/sce.20390

CAKAN, M, (2003), “Psychometric data on the group embedded figures test for
Turkish undergraduate students”, Perceptual and Motor Skills, XCVI, 3: 993-1004.
10.2466/pms.2003.96.3.993

CZERNIAK, Charlene M; CHIARELOTT, Leigh, (1990), “Teacher education for
effective science instruction: A social cognitive perspective”, Journal of Teacher Edu-
cation, XXXXI, 1: 49-58. 10.1177/002248719004100107

ENOCHS, Larry G; RIGGS, Iris M, (1990), “Further development of an elementary
science teaching efficacy belief instrument: A preservice elementary scale”, School
Science and Mathematics, XC, 8: 695-706. https://doi.org/10.1111/j.1949-8594.1990.
tb12048.x

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Sayi/ Issue 35, Summer / Yaz 2023



Feride SAHIN

FIVES, Helenrose; LOONEY, Lisa, (2009), “College instructors’ sense of teaching
and collective efficacy”, International Journal of Teaching and Learning in Higher
Education, XX, 2: 182-191. https://www.researchgate.net/publication/255614283_Col-
lege_Instructors’_Sense_of Teaching_and_Collective_Efficacy adresinden erisilmis-
tir

FRAENKEL, Jack R; WALLEN, Norman E; Hyun, Helen H, (2011). How to design
and evaluate research in education. New York: McGraw-hill.

GRAY, Kyle, (2017), “Assessing gains in science teaching self-efficacy after comp-
leting an inquiry-based earth science course”, Journal of Geoscience Education, LXYV,
1: 60-71. https://doi.org/10.5408/14- 022.1

GRECO, Robert Del; BERNADOWSKI, Carianne; PARKER, Susan, (2018), “Using
illustrations to depict preservice science teachers’ self-efficacy: A case study”, Inter-
national Journal of Instruction, XI, 2: 75-88. https:// doi.org/10.12973/iji.2018.1126a

HARLEN, Wynne; HOLROYD, Colin, (1997), “Primary teachers’ understanding
of concepts of science: Impact on confidence and teaching”, International Journal of
Science Education, XIX, 1: 105. https://doi.org/10.1080/0950069970190107

HODSON Derek, (1993), “Re-thinking old ways: towards a more critical approa-
ch to practical work in school science” Studies in Science Education, XXII, 1: 85-142.
https://doi.org/10.1080/03057269308560022

HOFSTEIN Avi; LUNETTA Vincent N, (2004), “The laboratory in science educa-
tion: foundation for the 21st century”, Science Education, LXXXVTII, 1: 28-54. https://
doi.org/10.1002/sce.10106

HOFSTEIN Avi, (2004), “The laboratory in chemistry education: thirty years of
experience with developments, implementation and evaluation”, Chemistry Educa-
tion Research and Practice, V, 1: 247-264. 10.1039/B4RP90027H

IDIKA, Mabel I, (2017), “Influence of Cognitive Style and Gender on Secondary
School Students’ Achievement in and Attitude to Chemistry”, Advances in Social
Sciences Research Journal, IV,: 129-139. DOI:10.14738/assrj.41.2585

INALTUN, Hiseyin; ATES, Salih, (2015), “Investigating Relationships among
Pre-Service Science Teachers’ Conceptual Knowledge of Electric Current, Motivatio-
nal Beliefs and Self-Regulation”, Eurasia Journal of Mathematics, Science and Tech-
nology Education, XI, 6: 657-1676. https://doi.org/10.12973/eurasia.2015.1494a

JONASSEN, David H; GRABOWSKI, Barbara, (1993). Handbook of individual
difference learning, and instruction. NJ: LEA, Hillsdale.

KIRAN, Dekan, (2022), “Examining the efficacy change of preservice science te-
achers: does an inquiry-based laboratory instruction make a difference? A mixed
method study”. International Journal of Science Education, XXXXIV, 9: 1527-1548.
https://doi.org/10.1080/09500693.2022.2084171

KLASSEN, Robert M; TZE, Virginia M C, (2014), “Teachers’ self-efficacy, perso-
nality, and teaching effectiveness: A meta-analysis”, Educational Research Review,
XII, 59-76. http://dx.doi.org/10.1016/j.edurev.2014.06.001

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Say1/ Issue 35, Summer / Yaz 2023



) Farkii Biligsel Stildeki Ogretmen Adaylarinin Fen Ogretimi
Oz-yeterlik Inanglarinin Gelistirilmesinde Bir Arag Olarak Laboratuvar

KNAGGS, Christine M; SONDERGELD, Toni A, (2015), “Science as a learner
and as a teacher: Measuring science self-efficacy of elementary preservice teachers”.
School Science and Mathematics, CXV, 3: 117-128. https://doi.org/10.1111/ssm.12110

LAWSON, Anton, (2000), “The generality of hypothetico-deductive reasoning:
making scientific thinking explicit”, The American Biology Teacher, LXII, 7: 482-495.
https://www.jstor.org/stable/4450956

LUNETTA Vincent N; HOFSTEIN Avi; CLOUGH Michael, (2007), “Learning
and teaching in the school science laboratory: an analysis of research, theory, and
practice”, Handbook of Research on Science Education, (Eds. N, Lederman; S. Abel),
Mahwah, NJ: Lawrence Erlbaum, 393-441

MARSHALL Jeff C; HORTON, Robert; IGO, Brent L; SWITZER, Deborah M,
(2009), “K-12 science and mathematics teachers’ beliefs about and use of inquiry in
the classroom”. International Journal of Science and Mathematics Education, VII, 575-
596. https://doi.org/10.1007/s10763-007-9122-7

MENON, Deepika; AZAM, Saiqa, (2020), “Investigating preservice teachers’
science teaching self-efficacy: An analysis of reflective practices”, International Jour-
nal of Science and Mathematics Education, XIX,8: 1587-1607. https://doi.org/10.1007/
s10763-020-10131-4

MORRIS, Su; FARRAN, Emily K; DUMONTHEIL, Iroise, (2019), “Field Indepen-
dence Associates with Mathematics and Science Performance in 5-to 10-Year-Olds
after Accounting for Domain-General Factors, Mind, Brain, and Education, XIII, 2:
268-278. DOI:10.1111/mbe.12214

MULHOLLAND, Judith; DORMAN, Jeftrey P; Odgers, Barbara M, (2004), “As-
sessment of science teaching efficacy of preservice teachers in an Australian univer-
sity”, Journal of Science Teacher Education, XV, 4: 313-331. https://www.jstor.org/stab-
le/43156349

MULTON, Karen; BROWN, Steven; LENT, Robert W, (1991), “Relation of self-effi-
cacy beliefs to academic outcomes: A meta-analytic investigation”, Journal of Coun-
seling Psychology, XXXIIX, 30-38. https://doi.org/10.1037/0022-0167.38.1.30

PALMER, David H, (2001), “Factors contributing to attitude exchange amon-
gst preservice elementary teachers”, Science Education, LXXXVI , 1: 122-138.
DOI:10.1002/sce.10007

PALMER, David; DIXON, Jeanette; ARCHER, Jennifer, (2015), “Changes in
science teaching self-efficacy among primary teacher education students”, Aust-
ralian Journal of Teacher Education, XXXX, 12: 26-40. https://doi. org/10.14221/aj-
te.2015v40n12.3

RICHARDSON, Greer M; LIANG, Ling L, (2008), “The use of inquiry in the de-
velopment of preservice teacher efficacy in mathematics and science”, Journal of Ele-
mentary Science Education, XX,1: 1-16. https://doi.org/10.1007/BF03174699

RIDING, Richard ], (1997), “On the nature of cognitive style”, Educational Psycho-
logy, XVII, 1: 29-49. https://doi.org/10.1080/0144341970170102

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Sayi/ Issue 35, Summer / Yaz 2023



[\

Feride SAHIN

SAHIN, Feride; ATES, Salih, (2020a), “Analysis of self-efficacy beliefs for scienti-
fic literacy of the seventh-grade students with different cognitive styles”, European
Journal of Education Studies, VII, 2: 233-245. https://doi.org/10.5281/zenodo.3731131

SAHIN, Feride; ATES, Salih, (2020b), “Examination of the relationship between
seventh-grade students’ scientific literacy among certain cognitive variables”. Educa-
tion And Science, XXXXYV, 203: 63-89. http://dx.doi.org/10.15390/EB.2020.8552

SCHUNK, Dale H; ZIMMERMAN, Barry J, (2003), “Self-regulation and lear-
ning”, Handbook of psychology, (Eds. W.M. Reynolds; G.E. Miller), New Jersey: John
Wiley & Sons, 59-78

SEUNG, Elsun; PARK, Soonhye; LEE, Myung A, (2019), “The impact of a summer
camp-based science methods course on preservice teachers’ self-efficacy in teaching
science as inquiry”, Journal of Science Teacher Education, XXX, 8: 872-889. https://
doi.org/lO.1080/104656OX.2019.1635848

STAMOVLASIS, Dimitrios; PAPAGEORGIOU, George, (2012), “Understanding
Chemical Change in Primary Education: The Effect of Two Cognitive Variables”, ].
Sci. Teacher Educ, XXIII, 177-197. https://www.jstor.org/stable/43156642

STERNBERG, Robert J, (1997). Thinking styles, New York: Cambridge University
Press

TEKKAYA, Ceren; CAKIROGLU, Jale; OZKAN, Ozlem, (2004), “Turkish preser-
vice science teachers’ understanding of science and their confidence in teaching it”,
Journal of Education for Teaching: International Research and Pedagogy, XXX,1: 57-
66. https://doi.org/https://doi.org/10.1080/0260747032000162316

TINAJERO, Carolina; PARAMO Fernanda M, (1998), “Field dependence-inde-
pendence cognitive style and academic achievement: a review of research and the-
ory”, European Journal of Psychology of Education, XIII, 227-251. https://www.jstor.
org/stable/23420177

TOBIN Kenneth G, (1990), “Research on science laboratory activities; in pursuit
of better questions and answers to improve learning”, School Science and Mathema-
tics, XC, 403-418. https://doi.org/10.1111/j.1949-8594.1990.tb17229.x

TSCHANNEN-MORAN, Megan; WOOLFOLK HOY, Anita; HOY, Wayne K,
(1998), “Teacher efficacy: Its meaning and measure”, Review of Educational Research,
LXVIII, 2: 202-248. DOI:10.3102/00346543068002202

UTLEY, Juliana; MOSELEY, Christine; BRYANT, Richard, (2005), “Relati-
onship between science and mathematics teaching efficacy of preservice ele-
mentary teachers”, School Science and Mathematics, CV, 2: 82-87. https://doi.or-
g/10.1111/j.1949-8594.2005.tb18040.x

WITKIN, Herman A; MOORE, Carol A; GOODENOUGH, Donald R; COX, Pat-
rica W, (1977), “Field-dependent and field-independent cognitive styles and their
educational implications”. Review of Educational Research4, VII, 1: 1-64. Retrieved
from http://dx.doi.org/10.1002/j.2333-8504.1975.tb01065.x

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Say1/ Issue 35, Summer / Yaz 2023



) Farkii Biligsel Stildeki Ogretmen Adaylarinin Fen Ogretimi
Oz-yeterlik Inanglarinin Gelistirilmesinde Bir Arag Olarak Laboratuvar

WITKIN, Herman. A., OLTMAN, P. K., RASKIN, E., & KARP, S. A. (1971), A ma-
nual for the embedded figures test. Palo Alto, CA: Consulting Psychologists.

WOOLFOLK HOY, Anita; BURKE-SPERO, Rohanda, (2005), “Changes in teacher
efficacy during the early years of teaching”, Teaching and Teacher Education, XVIII,
5-22. https://doi.org/10.1016/j.tate.2005.01.007

WOOLFOLK, Anita; HOY, Wayne K, (1990), “Prospective teachers’ sense of effi-
cacy and beliefs about control”, Journal of Educational Psychology, LXXXII, 1: 81-91.
https://doi.org/10.1016/0742-051X(90)90031-Y

21. Yiizyilda Egitim ve Toplum / Education And Society In The 21t Century
Gilt/ Volume 12, Sayi/ Issue 35, Summer / Yaz 2023

(O8]



Feride SAHIN

Extended Abstract

Technology has been in human life since the first moment of humanity, making
life easier and taking life forward.Technology, with its different aspects, affects many
dimensions in human life such as product, process, knowledge, purpose and meaning
and allows people to enjoy their life, live easily and happily. Human needs to use the
technology and follow technological developments closely in order to catch up with the
age of the technology and fulfill the requirements of that age.

The century we live in is in a state of change. Information, technologies, occupa-
tions, in short, all elements used in daily life are in a change. One of the areas most
affected by the change is education. This change has necessitated the use of different
perspectives and different methods in the field of education (Giilcii, Solak, Aydin,
Kogak, 2013). With the development of technology, contemporary education comes
to the front. Contrary to traditional education methods, contemporary education cre-
ates an educational environment where students will be at the center, their individual
differences will be considered, their active participation will be in the center of edu-
cation-teaching process and technological opportunities are offered (Yilmaz, Ulucan,
Pehlivan, 2010).

Technology, which affects all areas of education, also affects Visual Arts education
immensely. The importance and prevalence of technology use in Visual Arts education
is increasing day by day. With the use of technology in Visual Arts education, students
have the opportunity to question, comprehend and reach more information. At the
same time, students have the opportunity to get to know more artists and see works
of art in Visual Arts education, and they also have the opportunity to produce very
successful works in the artistic sense. The students, whose sight and application oppor-
tunities increase, have more art history knowledge, the ability to make art criticism,
and most importantly, a richer visual intelligence, while at the same time they have the
opportunity to practice much more.

The development of technology has revealed new concepts. One of them is technol-
ogy integration. With technology integration, content and technology are combined
in the whole process by using the appropriate pedagogical method, so that lesson and
learning become fun for students and student success increases. With technology inte-
gration, students’ access to information becomes easier and students have the oppor-
tunity to progress individually (Senel & Seferoglu, 2009).

With the integration of technology into Visual Arts education, different perspec-
tives, methods and techniques have been developed in the field of Visual Arts educa-
tion, and technology.

The importance and use of technology integration is increasing day by day. As a
result, many integration models are created by experts. One of them is Technological
Pedagogical Content Knowledge.
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Technological Pedagogical Content Knowledge:

Technological Pedagogical Content Knowledge (TPIC), which was put forward by
Mishra and Koehler (2006) is based on Shulman’s (1986) Pedagogical Content Knowl-
edge (PIB) model.

Technological pedagogical content knowledge (TPACK) has an understanding that
consists of interactions between content, pedagogy and technology knowledge and
goes beyond these three basic components (Koehler & Mishra, 2009). TPACK refers to
the integration of course content with technology and pedagogy. In the technological
pedagogical content knowledge model based on technology integration, three basic
components (content, pedagogy and technology) interacts with each other; As a result
of the interaction of pedagogy and content knowledge, pedagogical content knowledge
(PIB) emerged, as a result of the interaction of technology and content knowledge,
technological content knowledge (TIB) emerged, and as a result of the interaction of
technology and pedagogical knowledge, technological pedagogical knowledge (TPK)
emerged (Mishra & Koehler, 2006).

Technology Information: Technology information is information that includes
standard technologies such as books, chalk and blackboard, as well as more advanced
technologies such as the internet and digital platforms.

Pedagogical Knowledge: It expresses which pedagogical method will be used to
teach the subject to the students.

Content Knowledge: It refers to the subject and information to be taught by the
students.

Technological Pedagogy Knowledge: Defines the relationship between technology
and pedagogy. This knowledge makes it possible to understand what technology can
do for specific pedagogical goals and to select the most appropriate tool for teachers
based on its relevance to the particular pedagogical approach.

Technological Content Knowledge: It is knowledge about how technology and con-
tent are mutually related. It refers to the handling of the course content using appro-
priate technology.

Pedagogical Content Knowledge: It refers to handling the content of the course by
using the appropriate pedagogical method.

Technological Pedagogical Content Knowledge: It refers to the knowledge that
teachers need to integrate technology into their teaching in any content area, created by
Mishra and Koehler (2006). By teaching content with appropriate pedagogical meth-
ods and technologies, teachers intuitively understand the complex interaction between
the three basic components of knowledge (Mishra, Koehler, Shin, 2009).

Conclusion: At this point, all educational levels accept the integration and necessity
of technology for a successful education, but the main purpose of technology integra-
tion is to ensure that students adopt and use technology like all the tools and equip-
ment they use constantly, such as books and pencils (Cakir & Yildirim, 2009). With
technology integration, content and technology are combined in the whole process,
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so that the lesson and learning are fun and successful for students. With technology
integration, students’ access to information becomes easier and students have the op-
portunity to progress individually (Senel & Seferoglu, 2009).

In order to remove the obstacles from the integration of technology into education,
the most effective solution is to train pre-service teachers and teachers on how to in-
tegrate technology into their own fields and to make necessary applications (Baran &
Bilici, 2015).

In this study, firstly, the effect of the guided inquiry laboratory method based on de-
ductive reasoning on the development of science teaching self-efficacy beliefs of science
teacher candidates was investigated, and the effect of this effect on the development
of science teaching self-efficacy beliefs of teacher candidates with different cognitive
styles was examined. In this context, as a result of the analysis of the data, a descriptive
increase was observed in the science teaching self-efficacy beliefs of all students, but
this effect could not be observed to be significant through inferential statistical analy-
sis. It is thought that this result of the research is due to the limited number of samples.
When the findings obtained as a result of descriptive analyzes are evaluated, it is seen
that the results of the research are compatible with the literature (Avery and Meyer,
2012; Beck and Blumer, 2021; Gray, 2017; Kiran, 2022; Menon and Sadler, 2016; Seung
et al., 2019). In these studies, both the teaching of science content knowledge (Menon
and Sadler, 2016;), the teaching of science teaching methodology (Avery and Meyer,
2012; Seung et al., 2019) and the teaching of both (Beck and Blumer, 2021; Gray, 2017;
Kiran, 2022) is stated to have positive effects on students’ science teaching self-efficacy.
In this research, students, on the one hand, took on the role of teachers and conducted
the course during certain weeks, and on the other hand, they conducted their exper-
iments with the guided inquiry experiment technique using the deductive reasoning
cycle. Students need a deep knowledge of the field and the scientific process in order
to be able to apply guided inquiry using deductive reasoning, write hypotheses about
problem situations, test these hypotheses and evaluate the process. Similarly, they need
to use field knowledge and science teaching method knowledge in order to manage
the entire process like a teacher. It is thought that this feature of the research design
contributes to the development of prospective teachers’ science teaching self-efficacy
beliefs by carrying the characteristics of the above studies holistically.

Although there is no study in the literature examining the relationship between
field-dependent, field-independent cognitive styles and science teaching self-efficacy
beliefs, in the study conducted by Sahin and Ates (2020a), seventh grade students’
field-dependent, field-independent cognitive styles were significantly predictive of stu-
dents’ scientific literacy self-efficacy beliefs. It is stated that, in general, the self-efficacy
belief levels of field-independent students towards scientific literacy are higher than
field-dependent students. This result of the research shows that it is compatible with
studies in the literature showing that independent students are more successful than
field dependents (Ates and Ceran, 2020; Idika, 2017; Morris, Farran and Dumontheil,
2019; Sahin and Ates, 2020b). In this study, the fact that field-independent students’
personal science teaching self-efficacy beliefs are higher than field-dependent students
is consistent with the results of the mentioned studies. However, the interesting result
obtained in this study is that the increase in science teaching self-efficacy beliefs of
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field-dependent students is greater than that of field-independent students. It is thought
that this result of the research is related to the use of the deductive reasoning cycle as
well as taking self-efficacy resources into consideration when designing the course.
In research design, students have both the role of instructor and student. Consider-
ing the characteristics of students with a field-dependent cognitive style, this process
seems quite challenging for these students as there is very little guidance provided by
the teacher in guided inquiry. Because for students with this cognitive style, guidance
during the lesson, guidance on important issues, emphasis on collaborative work, and
positive feedback from the teacher are very important (Jonassen and Grabowski, 1993).
Considering these issues, it is thought that using the deductive reasoning cycle in in-
structional design and creating the design by paying attention to self-efficacy sources
will facilitate the understanding of the process by enabling prospective teachers with a
field-dependent cognitive style to tolerate the disadvantage arising from their cognitive
styles.

The results obtained from this study are considered important as it shows that the
instructional design, taking into account the resources that will develop cognitive
styles and self-efficacy, can improve the science teaching self-efficacy beliefs of field-de-
pendent students as well as field-dependent students.
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