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Ozet

Bu arastirmanin amaci bilgisayar ve ogretim teknolojisi 6gretmen adaylarinin inang¢ sistemleri,
performans gostergeleri ve 6gretim uygulamalar1 arasindaki iliskileri belirlemektir. Arastirma Tirkiye’'de
bir devlet iiniversitesinde 8 katilimciy1 iceren amagl 6rnekleme ile ¢oklu durum calismasi olarak
tasarlanmistir. 3. ve 4. sinifta 6grenim goren 6gretmen adaylarinin secildigi 8 katilimcinin her biri ile 15
dakikalk ii¢ goriisme yapilmigtir. ilk iki goriisme 6gretmen adaylarinin genel olarak 6gretim inang
sistemleriyle ilgili diisiincelerini belirlemeye yoneliktir. Yapilan son goriismede ise, segilen 6gretmen
adaylarinin 6gretim pratikleri, kendi olusturduklar: ders planlar1 ve bu planlarin sorgulanmasina yonelik
uyarilmis hatirlatict gériismeler yolu ile degerlendirilmistir. Yapilan goériismelerden elde edilen nitel
veriler icerik analizi yontemi ile kodlanarak ¢éziimlenmistir. Arastirmanin sonuglarina gore, bilgisayar ve
6gretim teknolojileri 6gretmen adaylarinin hiyerarsik bir inan¢ sistemine sahip oldugu ve bu inang
sisteminin performans gostergeleri ile 6gretim uygulamalarini 6ngérdiigii ortaya ¢ikmistir. Ayrica elde
edilen bu sonuglar 1s181nda 6neriler sunulmustur.
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Genis Ozet

Giris

Bilim ve teknoloji alanindaki gelismeler, egitim alaninda da gelismelere neden
olmaktadir. Bu baglamda dijital okuryazarligin 21. yiizyilin hayati becerileri arasinda oldugu
soylenebilir (Voogt & Pareja Roblin, 2012; Voogt, Erstad, Dede & Mishra, 2013). Insanlar bilgi
aramak, tiretmek ve paylasmak icin farkl dijital araglar kullanirlar. Bu noktada bilgisayar ve
teknoloji 6gretmenleri (BTO’leri) bireylerin dijital okur-yazarlik egitimlerinde anahtar rol
oynamaktadir. Uluslararas1 Egitim Teknolojileri Toplulugu (ISTE), bilgisayar bilimi egitimcileri
icin standartlar (ISTE-CSE) tamimlamistir. ISTE-CSE standartlar1 BTO’lerinin sahip olmasi
gereken bilgi ve becerileri tanimlamaktadir. Bu standartlar aslinda BTO'lerin sahip olmasi
gereken performans géstergelerine yonelik niyetlerini gostermektedir. BTO icin cevaplanmasi
gereken baz kritik sorular vardir. 'BTO'ler bu performans gostergelerine nasil erismelidir?”,
'BTO'lerinin performans gostergeleri ve inanglar arasinda herhangi bir iliski var mi1?', Eger evet
ise, 'BTO'lerin inanglar1 performans gostergelerini nasil etkilemektedir?' ve 'Bu performans
gostergeleri BTO'lerin 6gretim uygulamalari ile nasil ilgilidir? Bu calisma, bu sorulan bilgisayar
ve 6gretim teknolojileri (BOTE) 6gretmen adaylar1 érneklemi ile yanitlamak i¢in yapilmistir. Bu
aragtirmanin amac BOTE 6gretmen adaylarinin inang sistemleri, performans gostergeleri ve

o0gretim uygulamalar arasindaki iligkileri belirlemektir.

BOTE 6gretmen adaylarinin inanglari, performans gostergeleri ve 6gretim uygulamalari
arasindaki olasi iliskileri arastirmak iki agidan 6nemli sonuglar ortaya ¢ikarabilir. Birincisi, bu
iliskilerin hala ampirik destege ihtiyac1 vardir. Psikologlar inanglar ve inanglar ile uygulamalar
arasindaki iliskiler icin farklh hiyerarsik yaklasimlar onermistir. Ancak, bu hiyerarsik
yaklagimlarin, dis gecerliklerini destekleme acisindan bir BOTE 6gretmen aday: 6érneklemi ile
incelenmesi faydah olacaktir. Ikincisi, BOTE egitimcileri bu iliskileri sunan biitiinsel arastirma
calismalarina ihtiya¢ duymaktadir. Bu tir c¢alismalarin sonuglari, 6gretmen egitimcilerini
amaclanan 6gretim uygulamalarim BOTE &6gretmen adaylarina nasil sunabileceklerine dair

ipuglar1 vermektedir.

Bu arastirmanin amaci dogrultusunda asagidaki arastirma problemlerine yanit
aranmistir:

(D) Tiirkiye'deki BOTE 6gretmen adaylarimin égretim inang sistemleri, performans
gostergeleri ve 68retim uygulamalar1 arasindaki iliskiler nelerdir?

e BOTE o6gretmen adaylarinin 6gretim inang sistemleri, performans gostergelerini
nasil etkilemektedir?

e BOTE o6gretmen adaylarinin performans gostergeleri ve &gretim uygulamalar
arasinda nasil bir iligki vardir?
Yoéntem

Calismanin amaci, BOTE &gretmen adaylarimin  6gretim inanglar, performans

gostergeleri ve 6gretim uygulamalar1 arasindaki iliskileri ortaya cikarmaktir. Bu baglamda,
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performans gostergelerine odaklanmak icin arastirmada nitel arastirma yéntemlerinden ¢oklu

durum calismasi tasarimi se¢ilmistir.

Calismadaki durumlart se¢mek icin amacgh ornekleme stratejisi kullanilmistir.
Performans gostergelerini belirlemek i¢in arastirmacilar, ISTE-CSE standartlarim1 Tiirkceye 5
puanh Likert dlcek olarak uyarlamiglardir. 148 BOTE 6gretmen adaymin katildigi bu dlcegin
uyarlama calismasinin sonuglari, arastirmacilar tarafindan daha 6nce yaymlanmistir (Yavuzalp
& Bahgivan, 2017). Daha sonra, bu pilot ¢alismanin sonuglar1 dikkate alindiginda, 3. ve 4. sinif
BOTE &gretmen adaylarinin toplam puanlar, yiiksek, orta ve diisiik yeterlilik performans
gostergelerine sahip olan katilimcilar1 belirlemek icin SPSS'de en yiliksekten en diisiige dogru
siralanmistir. Her durum igin dort katiimci dogrulama goriismesi yapmak iizere secilmistir. Bu
gorismede, arastirmacilar, katiimcilarin puanlarinin gercek performans gostergelerini
yansittigindan emin olmak icin ¢esitli dogrulayici sorular yoneltmislerdir. Dogrulama
goriismelerinin sonunda, yiiksek performans gostergesine sahip 2 BOTE 6gretmen aday: ile
diisiik ve orta performans géstergesinin her biri icin 3 BOTE 6gretmen aday1 goniillii olarak
calismaya katilmistir. Baska bir deyisle, bu ¢oklu durum ¢alismasina 8 (4 erkek, 4 kadin) BOTE
ogretmen adayr katilmistir. Katthmailarin 3. ve 4. simf BOTE 6gretmen adaylari arasindan
secilmelerinin nedeni pedagojik deneyimleridir. Bu 6grenciler egitim fakiiltesi lisans 6gretim
programlar1 cercevesinde daha fazla pedagojik egitim aldilar ve bu nedenle 1. ve 2. sinif
ogrencilerine gore bazi pedagojik derslerde (6gretmenlik egitimi alan dersleri) daha fazla egitim
icerigi deneyimlediler. Dolayisiyla, 1. ve 2. sinif 6grencilerine gore daha istikrarli ve gelismis bir
pedagojik inan¢ sistemine sahip olabilirler (Akkoyunlu ve Kurbanoglu, 2003). Ayrica segilen
O0gretmen adaylarinin 6gretim pratikleri kendi olusturduklar1 ders planlari ve bu planlara

yonelik goriismeler yolu ile degerlendirilmistir.

Calismada birebir transkript metni tizerinde dilsel ¢éziimleme yapildigl icin veri analizi
amaci ile igerik analizi kullanmilmistir (Krippendorff, 2004). Kodlama 6geleri, yukaridaki literatiir
taramas1 dikkate alinarak secilmistir. Tiim kodlama o6geleri, kategorik ayrimlar ve goériisme

protokoliinden 6rnek sorular Tablo 1'de sunulmustur.
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Ornek Sorular Kodlama Ogeleri Kategorik Ayrim Kargihkh Kodlama
Giivenirligi

Bilgi taniminiz nedir? . " -
Bilginin basit bir yapis1 var m1? FnP:;t?;?'OIOJ ik : IS\IOf_lfS tike .90
Nicin? Cevabinizi a¢iklayin. s al
“Bilgisayar1 ve teknolojiyi
P "y ? .
(];‘;grri?lm.e yinasil tammle?.rsmlz. Ogrenme ve e Yapilandirmaci

gisayar ve teknoloji sBretme kavramlart o Geleneksel 96
o0gretmeni hangi 6zelliklere sahip g elenekse
olmahdir?
Bilgisayar ve teknoloji I
ogrenirken ve 6gretirken ?;L%Z?g?;i‘;e
kendinizden ne kadar eminsiniz? 6“renirr]1 ve o Etkili 88
Teknoloji 6grenirken ve égretiminin ba- o Etkisiz '
ogretirken ne kadar zorluk gretum

. ” yeterligi
cekiyorsunuz?
Kendinizi “Ben ............... bir
insanim” gibi on climleyle e Ozerk
tanimlayabilir misiniz? . e
Bir gunc}ile diger insanlarla ne Benlik kurgusu ° I..hsklsel 86
. o Ozerk-iligkisel
kadar siklikla iletisim
kuruyorsunuz?
Ogrencilerinizin hangi tiir e Sorgulama
6grenme giicliiklerine sahip e  Yonlendirici destek
a2 o Acikl e
olfik?ll.eceglm aciklayabilir Ders planlarinda . (;1v ayicl (.).guretllm
misiniz? . e Dogrudan 6gretim
gozlemlenen .80

Ogrencilerin 6grenme
gucliiklerinin tistesinden gelmek
icin neden bu 6grenme
yontemini/yaklasimini se¢tiniz?

O0gretim uygulamasi

Grup 6grenimi
Aktif katihm
Gormezden gelme
Problem ¢6zme

Tartisma ve Sonug¢

BOTE o6gretmen adaylarinin égretim inanglarimi arastirmak icin oénce iki goriisme

yapilmistir. Bu adimin kodlama sonuglar1 ve bu kodlar1 érnekleyen bazi alintilar, Tablo 2 ve

Tablo 3'te sunulmustur.

Tablo 2. Katilimcilarin inang sistemleri i¢in kodlama sonuglari

Durum* Benlik Kurgusu Epiis:::;?;:iik Ogre?(?:rzﬁl(l)ag;etme Oz-Yeterlik
HQ1 Ozerk Sofistike Yapilandirmaci Etkili
HQ 2 Ozerk-iliskisel Oldukca Sofistike Yapilandirmaci Etkili
MQ1 Ozerk-iliskisel Oldukga naif Oldukga yapilandirmaci Etkili
MQ 2 Ozerk-iliskisel Oldukga naif Oldukga geleneksel Etkisiz
MQ 3 Iliskisel Oldukga naif Oldukga yapilandirmaci Kismen Etkili
LQ1 Iliskisel Oldukga naif Oldukgca geleneksel Etkisiz
LQ2 Iliskisel Naif Oldukgca geleneksel Etkisiz
LQ3 fliskisel Naif Geleneksel Kismen Etkili

*HQ Yiksek, MQ Orta ve LQ diisiik performans gostergesi
Yukaridaki Tablo 2, BOTE égretmen adaylarinin benlik kurgularinin inang sistemleri

tizerinde etkili oldugunu gostermektedir. Genel olarak katilimcilarin benlik kurgular1 6zerkten
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iliskisele dogru kaydikca epistemolojik inanclar1 naif tarafa dogru yoneliyor. Ayni durumda
katilmcilarin 6grenme-6gretme anlayislar1 ise geleneksele dogru yonelmektedir. Bu sonug,
Rokeach'in (1968) bahsettigi insanlarin inanglar1 arasindaki hiyerarsik yapiyla da benzerdir.
Ogretmen adaylarinin tip A-B, C ve D inanclar1 arasindaki hiyerarsik iliski onlarin bilgisayar ve
teknoloji 6z-yeterliklerini yonlendiriyor gériinmektedir. Ustelik bu 6z-yeterlik tiirii bir Tip E
inanc1 da degildir. Bu sonucun ayrica Rokeach’in bakisiyla da tutarhi oldugu goriilmektedir.
Ayrica, katilimcilarin 6gretme inanglar1 arasindaki hiyerarsi, performans gostergeleri hiyerarsisi
ile uyumlu oldugu gorilmistir. Katilmcilarin 6gretim uygulamalariyla ilgili olarak (ders
planlar ile ifade edilen), uyarilmis hatirlatict gériismelere ait kodlama sonuglar1 Tablo 4'te

sunulmustur.

Tablo 3. Gériismelerden elde edilen érnek kodlarin alinti listesi

Kodlama

. . Kodlar Alint1
Ogeleri

Ozerk Futbolu severim... Kendine giivenen biriyim... caliskan bir 6grenciyim...

Giinliik hayatimda iyi bir okuyucu ve gézlemciyim... Uyumlu birisi

Benlik Ozerk-iligkisel oldugum icin bircok arkadasa sahibim...

Kurgusu - . - —
e Baskalariyla konusmayi1 ¢ok severim... Ailemi ¢ok 6zliiyorum...
lliskisel
Tartismalardan uzak dururum...
_ Bana gore bilgi siirekli degisir... Onun gercekte karmasik bir yapisi
Sofistike >
vardir... Kendi yaptiklarimdan ve kararlarimdan sorumluyum.
Oldukca Bence bilgi stirekli degisiyor ve dogrulaniyor... ancak su anda onu
Epistemolojik sofistike Ellldlglmldz if;.in ba;.if.k)ir -yaplya sahip...“ — — —
inanclar Oldukca naif ilginin degismedigine inaniyorum, ¢iinkii gercek herkes i¢in aynu... bilgi

bilim insanlarindan gelir... o dogrulanmalidir...

Bilginin kesin olduguna inaniyorum... biyolojideki bilgi, fizikteki bilgiden
Naif bagimsizdir... bilginin kaynagi 6gretmenler, kitaplar vb... Ben bilginin
siirekli olarak dogrulamasinin gerekip gerekmediginden emin degilim...

Ogrenme, teknolojiyle iliskili kisiden Kisiye degisebilir bir anlamlandirma
siirecidir... Bilgisayar teknolojilerinin 6gretimi, onu kullanarak neyi
yapabilecegimizi ve ona ni¢in ihtiya¢ duydugumuzun sebeplerini bulmak
icin 6grenenlere rehberlik eder...

Yapilandirmaci

Bilgisayar dostu olarak adlandirilan birisi, donanim ve yazilim ile ilgili
Bilim 68retme detaylar1 bilmeli, giinliik problemlerini bunlar1 kullanarak ¢6zmelidir...
ve 6grenme Ogretim bu siirece yardim eder ve cogu zaman bunu acik yollarla yapar.

Oldukc¢a
yapilandirmaci

kavramlari Oldukea Bilgisayar1 ve teknolojiyi 6grenme bu alandaki bilginin artmasi anlamina
len kg 1 gelir... Ogretim bildigini aktararak bilginin artmasi icin yol géstericidir...
gelenekse elbette herkes farkl yollarla 6grenir...

Bilgisayar becerilerini 6grenme bilgisayarla ilgili her soruya cevap
Geleneksel ~ vermek anlamina gelir... Ogretmek, 6grencilerin yaptiginiz seyi
kopyalamasina izin vermektir.

Ben bilgisayar beceleri ve teknolojiyi 6grenme ve 6gretmede kendime

o Etkili .2
Bilgisayar ve guvenirim.
teknolojinin Bilgisayarlar ve teknolojiyle ilgili her seyin 6greniminde kendime
o6grenimve  Kismen Etkili inanirim, ancak 6gretim konusunda yeterli tecriibeye sahip olmadigim
6gretiminin icin kendime giivenmem.
oz-yeterligi Etlisiz Bilgisayarla ilgili konular1 6grenemem ve 6gretemem... Maalesef,

bilgisayar1 sevmiyorum...

Baska bir ifadeyle nitelikli bir 6grenme-68retme anlayisi nitelikli bir performans
gostergesini tetikliyor goriinmektedir. Diisiik performansh 2 katilimci goriismelere katilmadigi

icin toplamda 6 katilimai ile goriisme gerceklestirilmistir. Katiimcilarin performans gostergeleri
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ile gercek performanslar arasindaki tutarlilik, inanglari ile performans gostergeleri arasindaki
uyuma gore kismen bozulmaktadir. Ornegin, 6gretmen aday1 LQ1'de geleneksel bir anlayisla
karsilasilmistir (Tablo 2); ancak ders plani ve sonrasinda yapilan goriismede, yapilandirmaci
niyetinin oldugu gorilmiistiir. Gériismeden c¢ikardigimiz sonuca gore katilimci ders planindaki
ornekleri Universitedeki pedagojik derslerini goz 6niinde bulundurarak se¢mektedir. Ciinkii
katiimcidan sectigi 6gretim tekniklerini farkl bir kavrami 6gretmeye aktarilmasi istenildiginde
bunu yapamamistir. Bu durumun temel nedeninin, katilimcinin yapilandirmaci pedagojilerle

ilgili deneyimlerinin eksik oldugu diisiintilmektedir.

Tablo 4. Uyarilmis hatirlatici gériisme ve ders planlarina iliskin kodlama sonuglari

Durum Kodlar Alt-kodlar

HQ1 Yapilandirmaci Sorgulama, yonlendirici destek, aktif katilim

HQ2 Olduke¢ayapilandirmact Agiklayic1 68retim, sorgulama, motive edici 68renme

MQ1 Oldukga geleneksel Dogrudan 6gretim, kismen sorgulama, 6n bilgiyi gormezden gelme

MQ2 Geleneksel Dogrudan 6gretim, 6n bilgiyi gormezden gelme, 68renenlerin
ihtiyaclarini gormezden gelme

MQ3 Yapilandirmaci Sorgulama, yonlendirici destek, problem ¢c6zme

LQ1 Oldukga yapilandirmact Agiklayici 6gretim, grup 6grenimi, anlaml 6grenmeyi gormezden
gelme

Bu sonuglar BOTE 6gretmen adaylarinin 6gretim inanclar1 ve performans gostergeleri
arasinda bir uyum oldugunu goéstermistir. Bu uyum, performans gostergeleri ile 0gretim
performanslar1 arasindaki uyum icin kismen bozulmaktadir. Bu sonuglar géz 6niine alindiginda,
BOTE 6gretmen adaylarimin 6gretim inang sistemleri, performans gostergeleri ve 6gretim

performanslari arasinda bir iliski olabilecegi sonucuna varabiliriz.

Oneriler

Bu arastirmanin ¢oklu durum calismasi olarak en 6énemli sinirhligi katilimer sayisidir.
Boyle bir durumda, bu arastirmanin sonuclarini genellemek miimkiin degildir. Ancak, bu
calismanin yine de goz ardi edilen bazi noktalar1 aydinlatmaya yardimci olabilecegini
diisiiniiyoruz. Bu agidan bakildiginda, gelecekteki benzer arastirmalarda, sonuglarinin digsal
gecerliligi arttirmak icin genis capli anket g¢alismalar ile inang sistemindeki bu iliskilerin
incelenmesini dneriyoruz. Genel olarak inanc sistemlerine bakildiginda bir hiyerarsik uyumun
oldugu gozlemlenmektedir. Ancak bu hiyerarsik yapiya hi¢ uymayan bireylerin (MQ1) oldugu da
asikardir. Dolayisiyla bu tip istisnai durumlara yonelik derinlemesine tekli durum calismalari
yapilmasini arastirmacilara oOneriyoruz. Ayrica, lisans egitimi sirasinda, BOTE 6gretmen
adaylarinin, performans gostergeleri ile 6gretim uygulamalarini daha uyumlu hale getirmek ve

farkli 6gretim yontemlerini uygulamalar i¢in daha fazla firsat verilmesini Oneriyoruz.
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Abstract

This study was conducted to investigate the relationships among computer and technology teacher
candidates’ teaching belief systems, performance indicators and teaching practices. A multiple case
study design was implemented with a purposive sampling strategy involving 8 participants from a
Turkish state university. Three 15-minute interviews were conducted with each of the 8
participants selected from the 3rd and 4th year candidate teachers. The first two interviews are
aimed at determining teacher candidates' general beliefs about teaching belief systems. In the final
interview, the teaching practices of the selected teacher candidates were evaluated through their
own lesson plans and stimulated recall for questioning these plans. Qualitative data obtained from
interviews were analyzed by content analysis method. The results of the study showed that
computer and technology teacher candidates have a hierarchical teaching belief system, and this
belief system predicts their performance indicators, as well as their teaching practices. Suggestions
were presented in light of the results.
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Introduction

Developments in science and technology lead to adaptations related to education around
the world. Digital literacy, for example, has been shown to be among the crucial skills of the 21st
century (Voogt & Pareja Roblin, 2012; Voogt, Erstad, Dede & Mishra, 2013). People have been
using different types of digital tools to search, produce and share knowledge. At this point,
computer and technology teachers (CTTs) have a key role in terms of educating digitally literate
individuals. The International Society for Technology in Education (ISTE) publishes national
educational technology standards for computer science educators (ISTE-CSE) to determine the
required knowledge and skills that CTTs should have. These standards actually present intended
performance indicators that CTTs should have. CTT educators currently have certain critical
questions. ‘How should CTTs access these performance indicators?’, ‘Are there any relationships
among CTTs’ performance indicators and their beliefs?’, if yes, ‘How do CTTs’ beliefs interact
with their performance indicators? and ‘How do these performance indicators relate to CTTs’
teaching practices? This study was conducted to answer these questions with a sample of
computer and technology teacher candidates (CTTCs). The reason studying with CTTCs instead
of CTTs is to obtain a more realistic picture of CTT education. Therefore, the purpose of this
study is to determine relationships among CTTCs’ teaching belief systems, performance
indicators and teaching practices.

Theoretical Framework

Belief Systems

Belief does not have a unique definition among psychologists. In teacher education
literature the definition of Fishbein and Ajzen (1975) is widely accepted. Accordingly, belief is
defined as people’s subjective judgements about themselves and their environment. The
importance of beliefs comes from their possible effects on individuals’ attitudes and behaviors
(Ajzen, 1991; Rokeach, 1968). Possible interactions between people’s beliefs and actions have
directed teacher educators to investigate teacher candidates’ beliefs regarding their actions
(Fives & Buehl, 2012; Pajares, 1992). After defining different types of teacher beliefs and
observing their possible effects on teachers’ actions, at present, we have a new problem: how we
can change these beliefs to provide CTTCs to promote digitally literate actions. Research studies
show that teacher candidates’ beliefs are resistant to change (Pajares, 1992) because a teacher
candidate’s belief has connections with her other beliefs (Fishbein & Ajzen, 1975). In other
words, a CTTC has thousands of beliefs that are connected to each other, and this connected
system is called a belief system (Rokeach, 1968). Therefore, focusing on individual beliefs is
inadequate for characterizing the action under consideration; instead, technology teacher
educators should focus on CTTCs’ teaching belief systems. According to Rokeach (1968), belief
systems involve 5 types of beliefs, which are called Type A, B, C, D and E, respectively. He states
that these beliefs have a continuum from more central to more peripheral. Types A and B beliefs
involve an individual’s beliefs about self; therefore, these beliefs are connected to all other
peripheral beliefs. The difference between Type A and B beliefs is beyond the scope of this study.
Type C beliefs are also called authority beliefs and involve an individual’s beliefs about sources
of knowledge and knowing. Type D beliefs are the ideological ones derived from Type C beliefs;
therefore, Type D beliefs are more peripheral than Type C beliefs. Finally, Type E beliefs cover
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the beliefs regarding matter of taste; therefore, they are the most peripheral ones in belief
systems. In this study, a CTTC’s belief system is assumed to involve 4 types of beliefs: self-
construal (as Type A-B belief), epistemological beliefs (as Type C belief), conceptions of teaching
and learning (as Type D belief), and self-efficacy of learning and teaching computer and
technology (as an additional belief type).

Self-construal involves people’s beliefs and own definitions regarding themselves.
Researchers have shown that self-construal is a culturally valued construct; therefore, a CTTC
constructs her self-construal within her socio-cultural context (Kagitcibasi, 2007; Kitayama,
Duffy & Uchida, 2007). Kagitcibasi (1996) defines three types of self-construal that an individual
may hold: autonomous self-construal, related self-construal and autonomous-related self-
construal. People holding the first one feel themselves independent from others and therefore
take their decisions individually. Related self-construal, on the other hand, leads people to feel
themselves dependent on others such as family members. Finally, people holding an
autonomous-related self-construal present characteristic of the other two at the same time. In
other words, they feel themselves independent but also have close relationships with people
around. Kagitcibasi (2007) mentions that self-construal affects people’s decisions, motivations
and behaviors. Researchs have has shown that pre-/in-service science teachers’ self-construal
predicts their teaching beliefs and teaching practices (Bahg¢ivan & Cobern, 2016; Bahcivan,
Doruk & Kose, 2017). For example, autonomous or autonomous-related pre-service science
teachers seem to hold sophisticated epistemological beliefs which allow them to hold
constructivist conceptions of teaching and learning (Bahg¢ivan, Doruk & Kose, 2017). Similar
results were observed with a sample of in-service science teachers (Bahg¢ivan & Cobern, 2016).

Epistemological beliefs cover people’s beliefs about the structure of knowledge and how
they come to know (Hofer & Pintrich, 1997). Schommer (1994) first proposed and partially
verified a multidimensional epistemological belief tradition that involved 5 independent
dimensions: certainty, source, simplicity, quick learning and innate ability. The last two
dimensions were criticized by previous researchers, since they were related to learning instead
of knowing. Schommer-Aikins (2004) has accepted these criticisms and noted that the first 3
dimensions together affect the last 2 dimensions. Next, Hofer & Pintrich (1997) added a last
dimension called justification to the multidimensional tradition. According to this
multidimensional tradition people’s epistemological beliefs can be classified as naive or
sophisticated (Sinatra, Kienhues & Hofer, 2014). A naive belief holds that knowledge is certain
(certainty) comes from various authorities, such as textbooks and scientists (source), involves
independent small parts (simplicity) and does not require justification. Conversely, a
sophisticated belief holds that knowledge changes, is constructed by people, involves related
and complex networks and should be verified in different ways, such as experiments. The
importance of epistemological beliefs for educational research is based on their centrality for
teaching and learning (Hofer & Pintrich, 1997; Brownlee, Boulton-Lewis & Purdie, 2002). In
other words, how a student learns or how a technology teacher teaches is affected by their
epistemological beliefs.

Conceptions of teaching and learning (COTL) involve CTTCs’ beliefs related to how
learning/teaching is realized (Chan & Elliott, 2004). Researchers, mostly through

71



TAY Journal, 2018, 2 (1), 63-79

phenomenological studies, investigated and labelled these conceptions (i.e., Marton, Beaty and
Dall’Alba, 1993; Koballa, Graber, Coleman & Kemp, 2000; Tsai, 2002). Chan and Elliott (2004)
dualistically term these different types of conceptions as traditional-constructivist conceptions.
Accordingly, a traditional conception corresponds to beliefs that learners are passive; therefore,
the teacher transfers her knowledge regardless of learners’ needs. Conversely, constructivist
conceptions maintain that learners are active participants of learning-teaching environments
such that teachers should organize learning environments considering their needs and prior
knowledge. Research studies show that pre-/in-service teachers’ conceptions are affected by
their epistemological beliefs and affect their classroom practices (Koballa, Glynn, Upson &
Coleman, 2005).

Finally, self-efficacy beliefs refer to beliefs about what people can achieve based on their
own knowledge and skills (Bandura, 1977). Self-efficacy beliefs have 4 primary sources: enactive
attainments, vicarious experience, verbal persuasion and physiological states. Research studies
indicated that these beliefs are effective in terms of learning and teaching. For example,
efficacious learners feel themselves considerably more motivated to learn in comparison to
inefficacious learners (Pajares, 2002). Additionally, efficacious teachers believe that they can
teach their subjects to learners even if these students have misconceptions (Ramey-Gassert,
Shroyer & Staver, 1996). Furthermore, a plethora of researchers have verified that individuals’
computer self-efficacy beliefs predict their attitudes towards computer and skills related to
computer use (Rex ve Roth, 1998; Tekerek, Ercan, Udum ve Saman, 2012).

Significance of the Study

Investigating possible relationships among CTTCs’ beliefs, performance indicators and
practices may have significant results in two respects. First, these relations still need empirical
support. Psychologists have offered different types of hierarchical approaches for beliefs and
relations between beliefs and practices. However, these hierarchical approaches should be
examined with a sample of CTTCs in terms of supporting their external validities. Second,
computer and technology teacher educators need holistic research studies presenting these
relationships. The results of such studies give clues to teacher educators regarding how they can
present the intended teaching practices to CTTCs.

Research Questions
In light of our purpose, we will answer the following research questions:

(1) What are the relationships among Turkish CTTCs’ teaching belief systems,
performance indicators and teaching practices?

e How do Turkish CTTCs’ teaching belief systems affect their performance indicators?

e How do Turkish CTTCs’ performance indicators affect their teaching practices?

Method

Since the purpose of the study is to investigate the relationships among CTTCs’ teaching
beliefs, performance indicators and teaching practices through a specific focus on performance
indicators we selected a multiple case study research design in guiding the study. The issue was
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selected as participants’ performance indicators because of the sub research questions stated
above (Creswell, 2007).

Data Collection

The data were collected in two ways: individual semi-structured interviews and lesson
plans. At the beginning of the research, each participant was requested to prepare a formal
lesson plan for at least 1 course hour in one week. After getting the lesson plans, 3 interview
sessions were conducted individually. The first two sessions were conducted to investigate their
teaching belief systems in two weeks (one session for each week for all the participants). Each
interview took 15 minutes on average for each participant. One week later a third session was
conducted in the form of stimulated recall regarding their lesson plans. In this session, the
reasons of their decision observed on the lesson plans were discussed in detail and member
checking for the first two sessions was realized. This session also took approximately 15
minutes for each participant. All the interviews were recorded by an audio device.

Sample

A purposive sampling strategy was implemented to select the cases. The researchers first
adapted ISTE-CSE standards into Turkish as a 5 point-Likert mode scale to determine
performance indicators. One hundred forty-eight CTTCs from a national university participated
in this adaptation study whose results were published previously (Yavuzalp & Bahgivan, 2017).
Next, considering the results of this pilot study, 3rd and 4th year CTTCs’ total scores were sorted
from highest to lowest on SPSS to determine the participants holdings high, medium and low
qualification performance indicators. Four participants for each case were selected to conduct a
confirmation interview. By this interview, the researchers ensured that participants’ scores
reflect their actual performance indicators. At the end of confirmation interviews, 2 CTTCs with
a high qualification performance indicator and 3 CTTCs with each of low and medium
qualification performance indicator participated in the study voluntarily. In other words, 8 (4
male and 4 female) CTTCs participated in this multiple case study. The reason why participants
were selected among 3rd and 4th year CTTCs is their pedagogical experiences. In other words,
these students took more pedagogical courses, so they observed more school media in some
pedagogical courses, than prior year students. Therefore, they might have a more stable and
developed pedagogical belief system in comparison to 1st and 2nd year students (Akkoyunlu &
Kurbanoglu, 2003).

Data Analysis
Content analysis was implemented since the coding was realized on language units
observed within verbatim transcripts (Krippendorff, 2004). Coding units were selected

considering the literature review presented above. All the coding units and categorical
distinctions as well as sample questions from the interview protocol were presented in Table 1.
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. . . Categorical Intercoder
Sample Questions Coding Units Distinctions Reliability

What is your definition of
knowledge? . . -
Does knowledge have a simple Egllisetfe;, mological : ;O;;‘};;Stlcated .90
structure? Why? Clarify your
answer.
How do you define ‘learning
computer and technology’? Conceptions of .
What properties should a teaching and learning : g::;it:il:;f:{wt .96
computer and technology teacher science
have?
How confident do you feel while
learning and teaching computer Self-efficacy of learning o
and technology? . e Efficacious

and teaching computer . .88
How often do you have and technology o Inefficacious
difficulties while learning and
teaching technology?
Can you please describe yourself
by ten sentences such as ‘1 am e Autonomous
- DTN person’? Self-construal e Related .86
How often do you interact with e Autonomous-related
other people in a day?

e Questioning

Can you please clarify which e Scaffolding
types of learning difficulties your Teaching practice e Expository teaching
students may have? e Direct teaching

observed on lesson .80

Why did you adopt this
method/approach to overcome
that student learning difficulty?

plans

Group learning
Active participation
Ignorance

Problem solving

The interview protocol was developed and validated by Bahgivan & Cobern, (2016)

previously. In this study, interview questions were adapted from that protocol. At the end of the

coding issue, holistic and embedded analyses were implemented on the results. Holistic analysis

was utilized to understand each case entirely independently from others, whereas embedded

analysis was conducted to make comparisons and produce paths among coding units (Creswell,

2007).

In regard to validity and reliability, multiple data sources as well as member checking

procedures were adapted for validation (Creswell, 2007). Interviews were conducted to

investigate participants’ espoused theories of action and then lesson plans were examined with

stimulated recalls to investigate their theories-in-use (Kane, Sandretto & Heath, 2002). For

increased reliability, the researchers focused on the reproducibility of the coding procedure by

examining Krippendorff’s o for each coding unit (see Table 1). Since a Krippendorff’s a value

greater than .80 corresponds to high reliability, the coding procedures of this research study are

reliable.
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Results and Discussion

As explained above the first two interviews had been conducted to investigate CTTCs’
teaching beliefs. Coding results of this step as well as certain excerpts exemplifying these codes
are presented in Tables 2 and 3.

Table 2. Coding results for participants’ belief systems

Case’ Self-Construal Epistem_ological Conceptions Self-Efficacy
Beliefs

HQ1 Autonomous Sophisticated Constructivist Efficacious
HQ 2 Autonomous-related = Mostly sophisticated Constructivist Efficacious
MQ1 Autonomous-related Mostly naive Mostly constructivist Efficacious
MQ 2 Autonomous-related Mostly naive Mostly traditional Inefficacious
MQ 3 Related Mostly naive Mostly constructivist Partial efficacious
LQ1 Related Mostly naive Mostly traditional Inefficacious
LQ2 Related Naive Mostly traditional Inefficacious
LQ3 Related Naive Traditional Partial efficacious

*HQ for high qualified, MQ for medium qualified and LQ for low qualified performance indicator

The coding results in Table 2 show that CTTCs’ self-construal is dominating their
teaching belief system. In general, when the participants’ self-construal shifts (from
autonomous) to related-self, their epistemological beliefs go to the naive side as their
conceptions go to the traditional side. This result is consistent with what Rokeach (1968)
mentions about the hierarchy among people’s beliefs. More interestingly, the hierarchy among
CTTCs’ Type A-B, C and D beliefs seems to dominate their self-efficacy beliefs regarding
computer and technology learning and teaching, although self-efficacy beliefs are not Type E
beliefs. This result also appears to be consistent with Rokeach’s point. Moreover, the hierarchy
among participants’ teaching beliefs is coherent with their hierarchy of performance indicators.
In other words, a qualified conception (such as constructivism) corresponds to a high
qualification performance indicator. In regard to the participants’ teaching practices (which was
represented by their lesson plans), coding results of stimulated recalls are presented in Table 4.
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Table 3. Excerpts list exemplifying codes attained for interview transcripts

Coding Units Codes Excerpt
Autonomous [ like football...I am a self-confident person...hardworking student...
Self- Autonomous- Iam a good reader and observer in my daily life...I have many friends
related since I am a well-adjusted person...
construal - - -
I very much like talking to others...I miss my parents...I hold myself
Related ; .
back from argumentation with others...
To me knowledge changes continuously...it is actually a complex
Sophisticated  network...I am responsible for my own meaning making and
verifications.
Mostly I think that knowledge is continuously changing and justified...but it
sophisticated  has a simple structure, because we know it at the moment...
Epistemologi I believe that knowledge cannot be changed, because it is exactly true

cal beliefs

Mostly naive

for everybody...knowledge comes from scientists...it should be
verified...

I believe that knowledge is certain...knowledge in biology is
disconnected from knowledge in physics...the source of knowledge is

Naive teachers, books, etc....I am not sure whether it should be justified
continuously...
Learning is a meaning making process related to technology whose
. realization type may change for everybody...Teaching computer
Constructivist technology is to guide learners to find the reason why we need it and
what can be achieved by using it...
A person labelled computer friendly should know all details related to
Conceptions Mostly hardware and software and can solve her daily problems by utilizing
of teaching constructivist  it...Teaching is assisting this process, but most of the time by explicit
and learning ways.
science Learning computer and technology means increasing knowledge in this
Mostly area...Teaching is to show ways for increasing this knowledge by
traditional transferring what you know...of course everybody can learn in different
ways...
Traditional Learning computer skills means answering every question related to
computers...Teaching it is to allow students to replicate what you did...
. [ feel self-confident in regards to both learning and teaching computer
Efficacious :
skills and technology...
Self-efficacy . I believe in myself in terms of learning anything about computers and
: Partial o :
of teaching . technology, but it is not the same for teaching because of my lack of
. efficacious )
and learning experience...
— [ am not able to learn and teach computer related
Inefficacious

issues...Unfortunately, I do not like it...

First, we should mention that 2 of the low qualification (in terms of their performance

indicators) participants did not participate in the stimulated recall session; therefore, the results
of this step involve 6 participants. The coherence between the participants’ performance
indicators and their actual performances partially breaks down in comparison to coherence
between their beliefs and performance indicators. For example, for the case of LQ1 we
encountered a traditional conception in Table 2; however, his lesson plan and stimulated recall
interview showed us that he had constructivist intentions. As far as we observed during
stimulated recall he seemed to benefit from standardized case examples clarified by the
academics during the pedagogy courses. When we requested that he try to transfer these
teaching techniques to teaching a different concept, he could not do so. The primary reason
seemed to be his lack of experiences related to constructivist pedagogies.
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Table 4. Coding results of lesson plans and stimulated recalls

Case Codes Sub-codes

HQ1 Constructivist Questioning, scaffolding, active participation

HQ2  Mostly constructivist Expository teaching, questioning, motivated learning

MQ1  Mostly traditional Direct teaching, partial questioning, ignoring pre-knowledge
MQ2  Traditional Direct teaching, ignoring pre-knowledge, ignoring learner needs
MQ3  Constructivist Questioning, scaffolding, problem solving

LQ1  Mostly constructivist Expository teaching, group learning, ignoring meaningful learning

To sum up, the results showed that there is a harmony between the CTTCs’ teaching
beliefs and performance indicators. This harmony seems partially devastating for the harmony
between their performance indicators and teaching performances. Considering these results, we
can conclude that there may be a relationship among Turkish CTTCs’ teaching belief systems,
performance indicators and teaching performances.

Limitations and Implications

As a multiple case study, the most important limitation of this research was the number
of participants. In such a form, it is not possible to generalize the results of this research;
however, we claim that this study may help to elucidate certain ignored points. From this point
of view, we suggest that future research study these relationships with large scale survey studies
for enhancing the external validity of the results. The results show us that there is, generally, a
hierarchical coherence among participants' teaching beliefs. However, there may be explicit
cases out of this hierarchy (MQ1). Therefore, we suggest conducting single case studies involving
such cases for following researchers. Additionally, we suggest that during their undergraduate
education, CTTCs should find more opportunities to implement teaching pedagogies to make
their performance indicators and teaching practices more coherent.
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