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In this study, a measurement tool was developed to measure the scientific thinking
dispositions of 48-72 months old children. The study group of the research consisted of
489 (255 girls, 234 boys) children attending pre-school education institutions. Various
analyzes were carried out in order to provide evidence for the reliability and validity
of the "Scale for Evaluating the Scientific Thinking Disposition in the Early Years".
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were
performed to provide evidence for the construct validity of the scale. As a result of the
analysis, a scale structure with 6 sub-factors and 25 items emerged. The Cronbach
Alpha reliability coefficient of the whole scale was found to be 0.898. The internal
consistency coefficients for the sub-factors are as follows: 0.893 for the 1st factor, 0.890
for the second factor, 0.906 for the third factor, 0.884 for the fourth factor, 0.869 for the
fifth factor, and 0.951 for the sixth factor. The reliability coefficients of the sub-factors
ranged from 0.890 to 0.951. When the reliability analysis results obtained from the scale
are examined, it can be said that it is a valid and reliable measurement tool in terms of
both general and sub-factors.
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Bu calismada 48-72 aylik ¢ocuklarin bilimsel diisiinme egilimlerini 6l¢meye yonelik bir
6lgme araci gelistirilmistir. Arastirmanin ¢alisma grubunu okul 6ncesi egitim kurumuna
devam eden 489 (255 kiz, 234 erkek) ¢ocuk olusturmustur. “Erken Dénemde Bilimsel
Diisiinme Egilimini Degerlendirme Olgegi”nin giivenirlik ve gegerligine kanit olusturmak
amaci ile gesitli analizler yapilmigtir. Olgegin yap1 gegerligine kamt olusturmak amaci ile
Agimlayicar Faktor Analizi (AFA) ve Dogrulayict Faktor Analizleri (DFA) yapilmustir.
Yapilan analizler sonucunda, 6 alt faktorlii ve 25 maddeli bir dlgek yapisi ortaya ¢ikmustir.
Olgegin tamamina ait Cronbach Alpha giivenirlik katsayist 0.898 olarak bulunmustur. Alt
faktorlere iliskin igtutarlik katsayilari ise soyledir: 1. Faktor ig¢in 0.893, ikinci faktor igin
0.890, tigtincii faktor icin 0.906, dordiincti faktor igin 0.884, besinci faktor i¢in-0.869, altinc
faktor igin ise 0.951'dir. Alt faktorlerin giivenirlik katsayilari 0.890 ile 0.951 arasinda
degismektedir. Olgekten elde edilen glivenirlik analizi sonuglar incelendiginde hem genel
hem de alt faktdrler agisindan gecerli ve giivenilir bir Olgme araci oldugu
sOylenebilmektedir.
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Diistinme, insamn diger canlilardan ayiran en belirgin 6zelligidir. Tarih boyunca bir¢ok bilim
insan1 diisiinme {izerine acitklamalar yapmistir. Sokrates, Platon, Aristotales, Descartes, Mevlana gibi
diisiintirler, diisiinmeye iliskin farkli bakis agilar1 getirmislerdir. Eski Yunan 6grencileri, matematikgi
veya filozof olmasalar bile, yaptiklari her seyde kendilerine fayda saglayacag: diisiincesiyle,
matematik ve felsefe 6grenmeye ve uygulamaya calismislardir. Sokrates’i, 17 yy. da diisiinmeyi akil
ylirlitme olarak tanimlayan Descartes izlemistir. Mevlana ise 1200'1i1 yillarda diistinmenin gelisimine
ve bilgiye ulasmada soru sormanin énemine dikkati ¢ekmistir (Giir, Kogak ve Demircan, 2016). Bu
nedenle insanin ‘bilme’ ihtiyacindan dogan, diisiinme ve diislincenin gelisim siireci; tip alanindan,
psikolojiye, felsefeden, sosyolojiye ve egitime kadar uzanan pek ¢ok disiplinin ¢alisma konusu
olmustur (Perkins, Tishman, Ritchhart, Donis ve Andrade, 2000). Ozellikle beyin ve &grenme iligkisini
aciklamak i¢in bilim insanlarinin (Giedd, Sowell, Deheane, Butterworth, Geary, Miller, Mercer,
Tomey, Marolda, Orton -Gillingham, Sherrington, Skinner, Pavlov, Maria Montessori, Grace Fernal,
Seguin, Konorski, Hebb) yaptigi norobilim ¢alismalari, beynin calisma prensiplerinin ortaya
konulmas: ve diisiinme siireclerinin agiklanmasinda oldukg¢a 6nemli bir rol oynamistir (Katai, 2011;
Katai, Juhasz ve Adorjani, 2008; Stockdale, 2007). Ancak distinmenin dogasi, sinirlari ve boyutlarin
kapsamli bir sekilde aciklamaya yonelik bilimsel calismalar yogun bir sekilde stirdiiriilmektedir.
Beynin norofizyolojik yapisinin ve bilis stirecinin bilimsel olarak kesfedilmeyi bekleyen yonleri,
aragtirmacilar ve egitimciler acisindan farkli bakis acgilari gelistirme noktasinda tesvik edici rol
oynamaktadir. Bu konuya yonelik kesin bir fikir birligi olmamakla birlikte, son yillarda diisiinmenin
baslangi¢ noktasini bilmek ve iyi bir diisiiniir olmak i¢in farkli yaklasimlar ortaya konulmaktadir

(Ritchhart ve Perkins, 2002; Siegel, 1999; Thisman, 2018).

Cocuklarda diisiinmenin nasil gelistigini agiklayan ve en ¢ok benimsenen goriisler hig
kuskusuz J. Piaget, Bruner ve Vygotsky tarafindan ortaya atilmistir. Piaget diisiinme kavramini;
“hayat1 anlamlandirmak i¢in bir amag¢” olarak tanimlamistir (De Bono, 1993). Piaget'e gore ¢ocuklar,
hayatlarinin dort déneminde farkh diisiinmekte ve akil yiiriitmektedirler. Piaget, herkesin bu farkh
asamalardan sirayla gectigine ve her asamada gergeklestirilen belirli biligsel islevlerin olduguna vurgu
yapmaktadir. John Dewey ise diisiinmeyi, sorgulama yapmak olarak agiklamistir (Dewey, 1910,
aktaran Dilekli ve Tezci, 2015). Baron (1993, s.193) diisiinmeyi, “yalnizca bir tiir eylem ve diger
eylemler arasinda agik bir sekilde ortaya konulan davranislarin belirleyicisi” olarak agiklamaktadir.
Costa (1991, s.12), ‘problem ¢6zme hizmetinde kullanilan bir dizi zihinsel siire¢’ olarak diisiinmeyi
acgiklamistir. Cubukgu (2004) ise diistinmenin amacini, “iginde bulunulan kosullar1 anlayabilme’ olarak
tanimlamaktadir. Bazi kaynaklara gore de diisiinme; ‘ne yapilacagi, neye inanilacagi veya neyi
arayacagl konusundaki stipheleri gidermek icin kullanilan zihinsel bir faaliyet’ olarak ifade
edilmektedir. Buna baglh olarak da ne yapilacagmi diisiinmek karar vermek; neye inanilacaginm

diisiinmek ise 6grenmenin bir parcasidir denilebilmektedir. Bu diisiinceye gore, baz1 eylemler, belki
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de ¢ogu, diisiinmeyi gerektirmeden, belirli deneyimler sonucunda otomatik olarak gerceklesmektedir

(Baron, 1993; Perkins, Jay ve Tishman, 1993).

Diistinmenin egilimsel dogasmnin nasil seyrettigine iliskin bilimsel goriisler, iyi bir diisiiniir
olmak konusunda ve buna bagl olarak da diisiinmeyi 6gretmenin baslangi¢ noktas: hakkinda fikir
sunabilmektedir. Ciinkii diisiinmeyi yasamda salt bilissel siireglerle iliskilendirmek yeterli
olmayacaktir. Biligsel siire¢ ve eylemlerin yani sira insan yasaminda amagclh diisiinme ve gelisimini,
motivasyon ve birtakim degerleri goz ardi etmeden, ¢ok boyutlu degerlendirmek gerektigi
vurgulanmaktadir (Baron, 1993; Ritchhart, 1999). Bu noktada; Robert Ennis’in elestirel diisiinme
egilimleri analizi, Jonathan Baron'un egilimsel zeka modeli ve Ellen Langer’in farkindalik anlayist ile
egilimlerin diisiinme tizerindeki etkileri farkli agilardan degerlendirilmistir. Ancak Sternberg'in iyi
bilinen ii¢ boyutlu zeka teorisi, zekanin gesitli boyutlarina vurgu yaparken merak ve ilgi gibi
diisiinmeyi etkileyen diger faktorleri bu yapmmin disinda birakmaktadir (Baron, 1985; Perkins ve
digerleri, 2000). Bu nedenle diistinmenin gok boyutlu bir yapiya sahip olmasi ve bu siireci etkileyen
faktorlerin cesitliligi nedeniyle, ‘iyi bir diisiiniir olma’ kavramin vurgulayan kaynaklar (Baron, 1993;
Ennis, 1996; Perkins, Jay ve Tishman, 1993; Siegel, 1999) diisiinmede egilimlerin roliine odaklanmistir.
John Dewey’in diisiinmeyi tarumlarken, “herhangi bir inancin veya bilgi bi¢iminin, onu destekleyen
gerekceler ve egilimler dogrultusunda; aktif, 1srarc1 ve dikkatli bir sekilde degerlendirilmesi” yoniinde
diisiinme {izerinde egilimlere odaklanan aciklamas: dikkati ¢ekmektedir (Ammerman ve Nevins,

2017, s5.2).

Egilim kavraminin tanimi incelendiginde; “siklikla, bilingli ve goniillii olarak genis bir amaca
yonelik bir davranis modelinin sergilenmesi” olarak tanimlandigi goriilmektedir (Ros-Voseles ve
Fowler-Haughey, 2007). Webster's sozliigiinde ise, zihin veya karakter, begeni veya tercihin belirli bir
egilimi olarak tarumlanir (Webster’'s, 1987, aktaran Katz, 1993). Wikipedia’da egilimin tanim
incelendiginde; bir aliskanlik, hazirlik, hazir olma durumu ve belirli bir sekilde hareket etme egilimi
olarak karsimiza ¢tkmaktadir. Kapsamli Psikolojik ve Psikanalitik Terimler Sozliigii'nde ise egilim ile
ilgili; 1- bir kisinin belirli sabit kosullara belirli bir tiir davranisla yanit vermesi muhtemel olan, toplam
psikolojik veya psikofizyolojik organizasyonun kalici kismi: hareket etmeden o6nce diisiinmek, 2-
nispeten kalic1 bir duygusal tutum; ya da belirli bir duygusal tutumun toplam kisiligindeki goreceli
baskinligy; inatg1 bir mizag, 5- dogustan gelen tiim egilimlerin veya yatkinliklarin toplami olarak gesitli
tanimlar ortaya konulmustur. Buss ve Craik, eylemlerin sikliklarini temsil eden "eylem sikliklarinin
Ozetleri" olarak egilimlerin resmi bir tanimini 6nermistir (Buss ve Craik, 1983, aktaran Ritchhart ve
Perkins, 2002, s.30). Wakefield egilimlere yonelik farkli bir bakis agis1 ortaya koymustur. Wakefield,
ortaya ¢ikan davranisin uygun bir agiklamasini yapmak igin, "genellikle bir bireyin davranisina neden
olan kasitlilik olarak bilinen zihinsel temsiller bi¢imindeki belirli anlamlara ve deneyimlere bazi

gondermeler yapilmasi gerektigini" ileri siirmektedir. O’'na gore; merak, comertlik ve inatcilik
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egilimler olarak smiflandirilabilir ancak okuma, matematik islemleri veya yazma becerilerinde ustalik

gibi yetenekler egilim degildir (Katz, 1993).

Hgili alan yazinda egilim kavramimi ¢ocuklarin 6grenmesiyle birlestiren kaynaklar giderek
artan bir siklikta goriilmektedir (Costa, 2008; Ennis, 1987, aktaran Perkins, Jay ve Tishman, 1993; Katz,
1985; Katz, 1990; Katz, 1993; Resnick, 1987; Ritchhart, 2015; Wilford, 2009). Buna 6rnek olarak Robert
Ennis diisiinme egilimini, 6grenmeyi etkileyen diger yapilardan ayirmaya calisarak; belirli kosullar
altinda bir seyi yapmaya yonelme/meyletme olarak tanimlamistir. Benzer sekilde Stephan Norris
diisiinme egilimini, belirli kosullar altinda, belirli bir bigimde bir seyi yapmaya yonelme/meyletme
olarak tanimlamaktadir (Costa ve Kallik, 2014). Bagska bir kaynakta ise diisiinme egilimleri, ‘6zellikle
bilissel davranisa rehberlik eden zihinsel davranis kaliplarina yonelik egilimler’ (Perkins, Jay ve
Tishman, 1993, ss.193) olarak tanimlanmaktadir. Tiim bunlarla birlikte ilgili literatiir ve arastirmalar
goz oniinde bulundurularak ¢ocuklar icin bilimsel diisiinme egiliminin tanimi; ‘cocuklarin bilim ve
bilimle iligkili olgu ve olaylara meyletmesi/yonelmesi, duyarlilik gelistirmesi ve ¢ocuklarda sabit bir

zihin aligkanhig1 gelistirmenin baslangi¢ noktasi” olarak ifade edilebilir (Tekerci, 2019).

Diisiinme ve egilimler arasindaki iliski goz oniinde bulunduruldugunda, 6zellikle bilimsel
diisiincenin gelistirilmesinde: Iyi bir diisliniir olmak icin etkili olan egilimleri belirlemek ve

degerlendirmek miimkiin miidiir?’ sorusu akla gelmektedir.

Cocuklarin erken dénemden itibaren nitelikli bir diisiiniir olarak yetistirilmelerinde, &zellikle
diisiinme kiiltiiri yaratilmis bir smnifta, cocugu merkez alan 6grenme yaklasimlari ve egitim
programlar1 akla gelmektedir (Ritchhart, 2015). Bunun icin ise ¢ocuklarmn merak, ilgi, gelisimsel
Ozellikleri ve ihtiyaglar1 gibi Ozellikler tiim egitimciler igin dgrenme siireglerinin baslangi¢ noktasi
olarak goriilmelidir. Dolayisiyla erken dénemde ¢ocuklarin bilim yapmaya ve bilimsel olgu/olaylara
yonelik yogun meraklari, arastirma ve kesfetme istekleri goz ardi edilemeyecek kadar yogun bir
sekilde ortaya ¢ikmaktadir. Belki de bilinmeyini bilme ve yasadiklar1 diinyaya anlama istegi, arzusu
ve egilimleri, ¢ocuklarin nitelikli diisiiniirler olarak yetistirilmesindeki en 6nemli 6zellikleri olarak
degerlendirilebilir. Bu nedenle ¢ocuklarin icinde bulundugu diinyadaki olgular1 kesfetme ve birbirleri
ile olan iliskilerini anlamlandirma siirecinde, hem egilimlerini giiclendirmeye hem de bilimsel yontem
bilgisi ve bunun igin gerekli becerileri kazanmaya ihtiyaglari vardir. Bunun icin de g¢ocuklarda
becerilerin kazandirilmasma temel olusturan, bilinmeyen bir olgu/olay karsisinda onlari en ¢ok
Ogrenmeye iten igsel pusulalarin tespit edilerek giiglendirilmesi, beraberinde duyarlilik ve beceri
gelistirecek sekilde egitim programlarinin igeriklerinin diizenlenmesi gerekir. Bu calismalarin
yapilmasi ise nitelikli bir erken ¢ocukluk egitimi i¢in 6n kosuldur. Giinlimiizde egitimciler, egitim
programlarinda etkili 6grenmenin gerceklestirilmesi igin bir takim becerilere odaklansalar da, daha
genis anlamda diisiinmenin gelisimi i¢in, bunlarin da &tesinde yeralan diisiinme egilimlerini dikkate

almalar1 gerekmektedir (Perkins, Jay ve Thisman, 1993). Bunun i¢in de c¢ocuklarin dogustan sahip
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oldugu ilgi, merak ve egilim gibi ¢ocuklar: 6grenmeye yonelten icsel yapilarin neler oldugunun fark
edilmesi ve egilimlerin etkin ¢evre kosullari, etkili egitim programlar1 ve 6gretmen yaklasimlari ile
gliclendirilmesi 6nemli bir konu olarak degerlendirilebilir. Erken dénemde c¢ocuklarin bilime ve
bilimsel olgulara yonelik egilimleri, giiclii bir sekilde onlar1 arastirmaya, sorgulamaya, 6grenmeye ve
bilimsel diisiinmeye yoneltmektedir. Bununla birlikte bu siirecte ¢ocuklarin norobilimsel olarak
ogrenme esnasinda degisen kimyasallarla birlikte yasadiklar1 6grenme hazzi, 6grenmeyi sevmeleri
icin oldukc¢a ©6nemli bir bilimsel gercektir (Diindar-Coecke, 2021). Bu sonuca ulasabilmek icin
¢ocuklarin bilimsel diisiinme egilimlerinin taninmasi, onlari temel alan egitim uygulamalar: ile
birlikte gii¢lendirilmesi ve degerlendirilmesi, erken donemden itibaren 6grenme aliskanliklarinin

kazandirilmasi ve desteklenmesi i¢in son derece onemlidir.

Bu dogrultuda, Perkins, Jay ve Tishman (1993) tarafindan ortaya atilan ‘Diisiinmenin
Egilimsel Teorisi'nde iyi bir diisiiniir olmak icin gerekli egilimler, yedi diisiinme egilimini yansitacak
sekilde karakterize edilmistir. Bu diisiinme egilimleri; agik diisiinme ve maceraci (cesur) olma, siirekli
merak, anlam arama ve agikliga kavusturma, planh ve stratejik olma, dikkatli olma, nedenleri arama
ve degerlendirme, iistbiligssel olma seklinde agiklanmistir. Tanimlanan bu diisiinme egilimlerinden
hareketle, ideal diisliniiriin, bunlardan bir veya daha fazlasin1 uygun sekilde sergilemesi durumunda,
belirtilen bu diistinme davranislarinin tiimiine egilimli olabilecegi ifade edilmektedir. Ayni zamanda
teoride her bir egilim i¢gin; yonelme/meyletme, duyarlilik ve yetenek {igliisii seklinde agiklayic bir
yap1 olusturulmustur. Bu tglii yapidaki biitiinliik, bireylerin iyi bir diistiniir olma konusunda hazir
oldugunun gostergesi olarak ifade edilmistir (Thisman, 2018). Ornek olarak; ¢ocuklarmn bir problemle
karsilastiklar1 zaman, durumu fark etmeleri ve ona yonelmeleri, ¢o6ziim igin gerekli olan ihtiyaci
hissetmeleri ve bunun igin gerekli becerileri ortaya koymalar1 yukarida bahsedilen biitiinliigii

agiklayabilir.

C)grenme egilimlerine yonelik yapilan ¢alismalarda; genel olarak egilimler, okuma egilimleri,
elestirel diisiinme egilimleri, liderlik egilimleri ve matematik egilimleri gibi farkli odak kavramlar
tizerinde arastirmalar yiriitiildigii gortilmiistiir. Atallah, Bryant ve Dada (2010) matematik
kavramlar1 ve matematik egilimlerini inceledikleri calismada, gdOstergelerin derinlemesine
aragtirilmasi gerektigini ve miifredatin yeniden diizenlenmesi ihtiyacina dikkati ¢ekmislerdir. Bu
konuda, Boonsathirakul ve Kerdsomboon (2021) tiniversite 6grencilerinin elestirel diistinme egilimini
(CTD) incelemeyi amagladiklar1 calismada, elestirel diisiinme egiliminin cinsiyete ve farkli smif
seviyelerine gore belirgin bir sekilde degismedigini ortaya koymaktadir. Farkli bir ¢calismada ise
elestirel diiglinme egilimini incelemek igin toplumsal cinsiyet yanlihig1 gibi konuya 6zgii zorluklar:
inceledikten sonra elegtirel diisiinme egilimlerini degerlendirmeyle ilgili baz1 zorluklara dikkat
cekilmektedir. Bununla birlikte elestirel diisiinme egilimlerinin en az elestirel diisiinme becerileri
kadar 6énemli oldugunu varsayan Ennis, elestirel diisiinme egilimi kavramini incelemekte ve bunlar

yargilamak icin bazi kriterler énermektedir (Ennis, 1996). Ayrica egitim programlar1 ve elestirel
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diisiinme egilimleri ve becerilerinin degerlendirilmesi i¢in de bir dizi kapsamlh hedef onerilmistir
(Ennis, 2011). Diger taraftan ¢ocuklarda matematik 6grenme egilimlerinin gii¢clendirilmesi i¢in Graven
(2015)'in yuriittigii bir arastirmada 3. ve 6. smifa giden ¢ocuklar icin okul sonrasi agilan matematik
kultiplerinde 6gretmenlerle birlikte calismalar gergeklestirilmistir. Calismanin sonucunda 6grencilerin
ogrenme egilimlerini gliclendirmeleri i¢in O0gretmenleri desteklemenin kritik éneme sahip oldugu

vurgulanmuistir.

Erken donemde c¢ocuklarda bilim egitimine yonelik yapilan c¢alismalar incelendiginde;
¢ocuklarin bilim motivasyonlar1 (Bathgate, Schunn ve Correnti; 2013; Patrick, Mantzicopoulos ve
Samarapungavan, 2008; Trundle, 2009; Trundle ve Sackes, 2015), ilgi, tutum, bilime ve bilim
insanlarina iliskin goriisleri (Christidou, 2010), 6gretmen ve Ogretmen adaylarinin bilime yonelik
Ozyeterlilik inanglar1 (Corlu, 2012), 6grencilerin 6grenme kapasiteleri i¢inde tanimlanan 6grenme
egilimleri (Crick, Broadfoot ve Claxton, 2004) ogrencilerin bilgi arayisinda onlari motive eden igsel
yapilar olarak egilimlerin rolii (Crow ve Kastello, 2016), zihin aligkanliklar1 olusturmada egilimler
(Costa ve Kallik, 2014) ve matematik egilimleri (Graven, 2015) gibi igerikleri inceleyen ¢ok sayida
arastirmaya rastlanmistir. Ayrica erken c¢ocukluk egitim miifredatt reformlarinda Ogrenme
egilimlerine yonelik temel yeterliklere yer verildigi (Carr, 2006), egilimleri giiclendirmeye yonelik
ogrenme ortamlar1 ve 6gretmen farkindaliklarina vurgu yapildig: (Claxton ve Carr, 2004) da dikkati
¢cekmektedir. Ancak erken donemde c¢ocuklarin bilimsel diisiinme egilimlerine odaklanan bir
calismaya ve bilimsel diistinme egilimlerini kapsamli ve ¢ok yonlii degerlendirebilecek bir 6lgme
aracina rastlanmamistir. Bu noktadan hareketle erken doénemde cocuklarin bilimsel diisiinme
egilimlerini Ol¢gmeye yodnelik, “Erken Donemde Bilimsel Diisiinme Egilimini Degerlendirme

Olgegi”nin gelistirilmesi amaclanmustir.
Yontem

Bu arastirma bir dlgek gelistirme calismasidir. Olgegin gelistirilmesinde izlenen siiregler ve

calisma grubuna ait 6zellikler asagida belirtilmistir.
Calisma Grubu

“Erken Dénemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi’nin giivenirligini
belirlemek i¢in yapilan uygulamada, arastirmanin ¢alisma grubunu 2021-2022 egitim-6gretim yilinda,
Antalya’da okul Oncesi egitim kurumuna devam eden 489 ¢ocuk olusturmaktadir. Calisma grubu
belirlenirken MEB bagli bagimsiz anaokuluna devam eden ve normal gelisim gosteren 48 ve 72 aylik
¢ocuklarin sayisinin fazla oldugu okullar olmasina dikkat edilmistir. 48-72 aylik 489 ¢ocugun cinsiyet
dagilimlar incelendiginde calisma grubunun, 254 kiz ve 235 erkek cocuktan olustugu goriilmiistiir.
Ayrica 145 ¢cocugun 48-54 aylik, 162 ¢cocugun 55-61 aylik ve 182 ¢ocugun ise 62-72 aylik gruplarda yer
aldig1 tespit edilmistir. Olgek gelistirme caligmalarinda drneklemin biiyiikliigii ile ilgili farkli goriisler

bulunmakla birlikte, madde sayisinin bes kat1 kadar sayiya ulasmanin yeterli oldugu belirtilmektedir
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(Bryman ve Cramer, 2001; Child, 2006). Bu bilgilere dayanarak c¢alisma grubu biiyiikliigiintin 6l¢ek

gelistirme calismasi igin yeterli oldugu soylenebilir.
Veri Toplama Araglan

Kisisel bilgi formu: Arastirmaya dahil edilen c¢ocuklara iliskin bilgileri toplamak amaciyla
arastirmacilar tarafindan ‘Kisisel Bilgi Formu’ hazirlanmistir. Kisisel bilgi formu’'nda, arastirmada yer
alan c¢ocuklarin; gelisim durumu, cinsiyet ve okul oncesi egitim kurumuna gitme durumuna iliskin
bilgileri iceren sorular yer almaktadir. Kisisel bilgi formu her bir ¢ocuk i¢in, arastirmaci tarafindan
okullardaki ¢ocuklara ait kisisel gelisim dosyalarindaki bilgilere bagh olarak doldurulmustur. Kisisel
bilgi formundan elde edilen veriler incelenerek normal gelisim gosteren tiim ¢ocuklar ¢alismaya dahil
edilmistir. Cocuklarin okul oncesi egitimden yararlanma durumlar1 incelendiginde ise, calisma
grubunda yer alan ¢ocuklarmn % 37,2’sinin 3 yil, %33,1'inin 2 yil, % 29,7’sinin ise 1 yil siire ile

yararlandig; tespit edilmistir.

Erken doénemde bilimsel diisiinme egilimini degerlendirme 6l¢egi: “Erken Donemde Bilimsel
Diisiinme Egilimini Degerlendirme Olgegi” arastirmacilar tarafindan gelistirilmistir. Tiirkiye’de ilk
kez gelistirilen ve kullanulan bu olgek ile 48 ve 72 aylik g¢ocuklarin bilimsel diisiinme egilimlerini
degerlendirmek amaglanmistir. Olgek Her zaman / Siklikla / Ara sira / Hig olarak 4'lii derecelendirme
seklinde degerlendirmeye hazirlanmistir. Puanlama ise Her zaman (3), Siklikla (2), Ara sira (1), Hig (0)
seklinde yapilmistir. Olgekten alinan puanin yiikselmesi, gocugun sahip oldugu egilim diizeyinin

arttigina isaret etmektedir. Olgek alt1 alt faktdr ve toplam 25 madde olarak diizenlenmistir.

“Erken Donemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi”nin gelistirme
siirecinde; 6lgek maddeleri hazirlanirken gelisim kuramlar: ve ilgili alan yazin incelenerek madde
yapilar1 olusturulmustur. Bu dogrultuda ¢ocuklarda tam bir egilimin varligindan bahsedebilmek igin
maddelerin hazirlanmasinda egilimin tiglii yapis1 (Hassasiyet/Meyil-Yonelme/Yetenek) dikkate
almmustir. Asagida, alt boyutlarin tanimlari igerisinde, her bir egilimin oOzellikleri ve beklenen
gostergeleri agiklanmistir. Maddelerin dagiliminda, c¢ocuklarin bilissel gelisim o&zellikleri ve bu
dogrultuda diisiinmenin gelisimsel basamaklar1 temel almnarak, gelisimsel basamaklarda sirayla
gosterilmesi gereken davramglar tanimlanmustir. Maddelerin yapis1 gelisimsel olarak basitten

karmasiga dogru ilerleyen bir yapida taksonomik olarak hazirlanmistir.

“Erken Dénemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi” gelistirilirken; Perkins,
Jay ve Tishman (1993) tarafindan ortaya atilan ‘Diisiinmenin Egilimsel Teorisi’, Piaget’in bilissel
gelisim basamaklari, Jonathan Baron'un (1993) diisiinmeyi 6gretmen yaklasimi, Robert Ennis’in (1996)
elestire]l diisiinme egilimleri analizi, Bloom’un taksonomisi, Dewey’in 0grenme yaklasimai,
Yapilandirmaci Yaklasim gibi kuramlar (Arslan, 2007), yaklasimlar ve kaynaklar, yurtigi ve yurtdis:
alan yazin ve yapilan galismalar dikkate alinarak &lgek yapilandirilmistir. Olgek taslagi ilk basta 7 alt

faktor ve 28 madde olacak sekilde hazirlanmistir. Daha sonra 6lgme aracinin kapsam gegerliligini
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yapmak amaciyla yedi uzmanin (Olgme ve Degerlendirme Uzmani, Psikolojik Danismanlik ve
Rehberlik Uzmani, Alan Uzmanlari, Egitimde Program Gelistirme Uzmam ve Okul Oncesi
Ogretmeni) goriisiine sunulmustur. Uzmanlardan gelen geri doniisler ile madde havuzu yeniden
sekillendirilmistir. Bununla birlikte yap:1 gecerliligine ve giivenirlige iliskin uygun istatistiksel

analizler gerceklestirilmistir. A¢imlayici faktor analizi (AFA) igin 255 ¢ocuktan veri toplanmuistir.

Analiz sonucunda maddelerin faktor altindaki yiikleri incelendiginde, madde yiikii 0.30 dan
diisiik ve binisiklik gosteren 6. alt faktorden iki (21,24) ve 7. faktorden bir (27) madde bulunmustur.
Bu maddeler 6lgekten sirasiyla ¢ikarilarak analizler tekrarlanmis, her defasinda binisiklik gosterdigi

i¢in ilgili maddeler 6lgekten ¢ikarilmis ve analiz tekrar yapilmistir.

Ortaya ¢ikan 6lcek yapisim1 dogrulamak igin benzer ozellikte 234 cocuktan daha veriler
toplanmistir. Analiz sonucunda, “Erken Donemde Bilimsel Diisiinme Egilimini Degerlendirme
Olgegi’nde 6 alt faktorlii ve 25 maddeli bir 6lgek yapisi ortaya gikmistir. Analiz sonuglar1 bulgular

boliimiinde detayl1 olarak sunulmustur.
Olgegin igerik organizasyonu asagida sunulmustur:

Siirekli Merak EgZilimi: Siirekli merak egilimi alt boyutunda dort madde yer almaktadir. Bu
dogrultuda ¢ocuklarin; bilimsel bir olgu ya da olay karsisinda arastirmaktan keyif alma ve heyecan
duyma, problemleri ¢6zmeye hevesli olma, karsilastig1 bilimsel bir olgu/olaya yonelik merak etme,
irdeleme ve sorgulama, bilimsel bir olgu ya da olaya yonelik sorulmamis sorulara, olagandis
durumlara, gizliliklere karsi hazir halde ve agik olma, baskalarmin bilgi veya anlayislarindaki
bilinmeyen veya acik olmayan seyleri irdeleme gibi 6zellikler bu alt boyutun 6zellikleridir. Bu alt
boyut i¢in yukarida belirtilen yapilar dikkate alinarak merak egiliminin gostergesi olabilecek

maddeler, madde havuzuna eklenmistir.

Dikkatli Olma Egilimi: Dikkatli olma egilimi alt boyutunda dort madde yer almaktadir. Bu
dogrultuda ¢ocuklarin; bilimsel olgu/olaylar karsisinda kesinlige istekli/hevesli olma, zihnini organize
etme ve olaylar1 zihninde siralamaya karsi ¢ok istekli olma, hata, karisiklik, diizensizlik olasiligina
kars1 uyanik/dikkatli olma, bu durumlar karsisinda bir potansiyeli oldugunun farkinda olma ve bu

dogrultuda davranislar gosterme egiliminde olma bu alt boyutun 6zellikleridir.

Anlam Arama Ve Ac¢iklama Egilimi: Anlam arama ve acgtklama egilimi alt boyutunda dért madde yer
almaktadir. Bu dogrultuda cocuklarin; bilimsel olgu/olaylari acikca kavramak arzusu, goriisleri
deneyimlemek igin bilgiyi kullanma ve Onceki bilgilerle arasindaki baglar1 arama diirtiisii, 6rnekleri
ve kavramlar: netlestirme, olaylarin 6ziinii kavrama arzusu, belirsizlik durumlarinda ortaya ¢itkan
huzursuzluga kars: uyanik olma, daha dikkatli odaklanma gerektiren durumlar: ayirt etme, gittikce
zorlasan sorulara karsi dayanikli olma ve bu dogrultuda; amagh sorular sorabilme, karmasik
kavramlar olusturabilme, goriisleri orneklendirip uygulayabilme, ayirt etme ve smiflandirma igin

benzetisim yapma ve karsilastirma becerisi degerlendirilmistir. Anlam arama ve agiklama egilimi alt
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boyutunda yukarida belirtilen Ozelliklerden yola c¢ikilarak bu alt boyutu kapsayan maddeler

belirlenmistir.

Nedenleri Arama Ve Degerlendirme Egilimi: Nedenleri arama ve degerlendirme egilimi alt boyutunda
dort madde yer almaktadir. Bu dogrultuda ¢ocuklarin; bilimsel olgu/olaylarla ilgili verileni sorgulama
ve irdeleme, diisiincelerini hakli ¢ikarma, savunma ve dogrulama icin istekli ve tutkulu olma,
olgu/olaylarin altta yatan nedenlerini/kaynaklarini kesfetmeyi ¢ok isteme, kanit temelli olma, eksik
yonlere karsi uyanik/temkinli olma, nedenleri/sonuglari ayirt edebilme, mantiksal yapilar
tanimlayabilme, tiime varimsal diistinebilme (sonug¢ ¢ikarabilme), nedenleri degerlendirme gibi

ozellikleri yansitan maddeler hazirlanmaistir.

Agik Fikirli Olma Ve Risk Alma Egilimi: Acgik fikirli olma ve risk alma egilimi alt boyutunda dort
madde yer almaktadir. Bu dogrultuda ¢ocuklarin; kendisine verilenden Gtesine bakma ve agik fikirli
olma egilimi, olasiliklar1 inceleme ve alternatif bakis acilarin1 deneme istegi; simirlari zorlayip yeni
fikirler ortaya koyma istegi, farkli secenekler olusturma ve degisik yorumlara ulasma arzusu,
varsayimlar1 belirleme, farkli agilardan bakabilme, ¢oklu segenekler iiretip gézden gegcirebilme, beyin

firtinas1 yapabilme, empatik diisiinme ve esnek diisiinme becerisi gibi dzellikleri degerlendirilmistir.

Ust Bilissel Diisiinme Egilimi: Ust biligsel diisiinme alt boyutunda bes madde yer almaktadir. Bu
dogrultuda c¢ocuklarin; hedeflerini olusturma ve planlar yapip uygulama arzusu; isleri adim adim
ve/veya hesapl bir sekilde yapma egilimi; mevcut durumun 6tesini diisiinme arzusu, amagsizliga ve
yoniin belirsiz olmasina karsi dikkatli olma gibi 6zellikler dogrultusunda hedefler belirleme ve
alternatif yaklasimlari degerlendirme becerisi, plan yapma, uygulama ve olas1 sonuglarmi tahmin

etme gibi beceriler degerlendirilmistir.

Tablo 1. Olgek alt faktorleri ve drnek maddeler

No Alt Faktorler Ornek Maddeler

1. Siirekli merak egilimi Olgu/olaylar1 arastirma amacli sorular sorar

2. Dikkatli olma egilimi Olgu/olaylar1 olus sirasia gore zihinsel olarak siralar

3. Anlam arama ve agiklama egilimi Olgu/olaylara iliskin karmasik kavramlar: agiklar

4. Nedenleri arama ve degerlendirme Olgu/olaylarin neden ve sonuglar1 arasindaki
egilimi baglantilar: degerlendirir

5. Agqik fikirli olma ve risk alma egilimi  Beyin firtinas1 yapar

6.  Ustbiligsel diigiinme egilimi Bir eylem icin harekete ge¢gmeden Once planini

olusturur

Erken doénemde bilimsel diisiinme egilimini degerlendirme o6lcegi etkinlikler kilavuzu: “Erken
Dénemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi” &gretmenlerin, her bir ¢ocuk igin ayr
ayr1 doldurup degerlendirebilecegi sekilde hazirlanmistir. Erken yaslarda cocuklar ileri diizeyde
zihinsel iglevlere sahip olmadiklarindan bilgileri gercekten anlamadiklarini ya da bilmediklerini

farketmeleri zordur. Dolayisiyla da ¢ocuklar: herhangi bir konuda dogru degerlendirebilmek igin

degerlendirme araglarinin onlarin bu &zelliklerini bilerek hazirlanmasi gerekmektedir. Ogretmenler,
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¢ocuklarin diisiincelerini goriiniir kilacak eylemlerde bulunduklarinda ¢ocuklarin kendi diisiincelerini
gozden gecirmesine yardimci olmus olurlar. Bu amagla ¢ocuklara diisiinceleri ile ilgili sorular
sormak, akranlariyla paylasim halindeyken onlan izleyip notlar almak, daha biiyiik yaglarda da
cocuklardan ne anladiklarim1 yazmalarini, c¢izmelerini istemek kullanilabilecek yontemlerdendir
(Bodrova ve Leong 2017). Bu nedenle uygulayicilar i¢in 6rnek etkinlikler kilavuzu hazirlanmistir.
Etkinlikler, 6lcegin her bir alt boyuttunda yer alan toplam 25 maddenin anlasilirhigini saglamak,
uygulama, gozlem ve degerlendirmelerde bir standart olusturarak, uygulayicilar aras: igtutarlilig:
saglamak amaciyla arastirmacilar tarafindan hazirlanmistir. Kilavuzda her bir alt boyut igin 6rnek bir
etkinlik olusturulmustur. Etkinlik temalar1 bilim egitimi kapsaminda yer alan yasam bilimleri, fiziksel
bilimler ve diinya ve uzay bilimleri temel alani ile iligkili bilimsel temalar arasindan segilmistir.
Bilimsel temalar secilirken, yari yapilandirilmis bir goriisme formu hazirlanarak 50 okul oncesi
Ogretmeni ile goriisme saglanmistir. Yapilan goriismeler sonucunda, ¢ocuklarin en ¢ok ilgi duydugu
ve Ogretmenlerin egitim programlarinda en sik yer verdigi bilimsel temalar belirlenmistir. Sonrasinda
madde yapilar1 ve bilimsel temalar goz 6niinde bulundurularak, 6lgek maddelerini en iyi yansitan ve
¢ocuklarin mevcut egilimlerini acitk bir sekilde ortaya koymasma olanak saglayan etkinlikler

yapilandirilmistir.

Kilavuz icin hazirlanan etkinlikler, ¢alismanin amacma uygunlugu, maddeleri yansitip
yansitmadigr ve ilgili maddeler dogrultusunda ¢ocuklarin mevcut egilimlerini ortaya koyma
durumlar agisindan degerlendirilmek {izere alan uzmanlarma gonderilmistir. Alan uzmanlarindan

saglanan geri doniisler dikkate alinarak etkinliklere son sekli verilmistir.

Erken dénemde bilimsel diisiinme egilimini degerlendirme 6lcegi'nin uygulanmasi: Olgek ve
kilavuzunda yer alan etkinlikler uygulamaya hazir hale geldikten sonra, calismaya katilan
ogretmenlere (20 okul 6ncesi 6gretmeni) 6lgek ve etkinliklerin uygulanisina yonelik egitim verilmistir.
Egitim sirasinda Ol¢egin amaci, yapist ve maddelerin igerikleri 0gretmenlere tanitilmistir. Ikinci
asamada ise etkinlik igerikleri ve Ol¢ek maddelerinin etkinlikler igerisindeki organizasyonu
aciklanmigtir. Olgek ve etkinliklere yonelik egitimler tamamlandiktan sonra calismaya katilan

ogretmenler ve ¢ocuklar es zamanl olarak uygulamalara baslamistir.

‘Erken Dénemde Bilimsel Diistinme Egilimini Degerlendirme Olgegi Etkinlikler Kilavuzu’'nda
yer alan etkinliklerin uygulamasinda 6gretmenler, 6lgek maddelerini doldurmadan &nce birinci alt
boyuttan baslayarak sirayla, her giin yaklasik 25 dk siiren bir etkinlik uygulamis ve video kaydi
gergeklestirilmistir. Her bir alt boyut igin bir etkinlik uygulanmistir. Her bir etkinlik uygulamasi
tamamlandiktan sonra kayitlar incelenmis ve ogretmenler her uygulamadan sonra ilgili alt boyuta
yonelik maddeleri, her bir ¢ocuk icin kayd: izleyerek ve degerlendirerek doldurmustur. Olgek
maddeleri doldurulurken puanlama ise Her zaman (3), Siklikla (2), Ara sira (1), Hi¢ (0) seklinde

yapimigtir. Cocuklarmn bilimsel diisiinme egilimi puanlar1 degerlendirilirken, alt boyutlardan
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aldiklar1 puanlara gore degerlendirme yapilabilecegi gibi toplam puan almarak da degerlendirme

yapilabilmektedir.
Verilerin Analizi

“Erken Dénemde Bilimsel Diigsiinme Egilimini Degerlendirme Olgegi”nin giivenirlik ve
gecerligine kanit olusturmak amaci ile gesitli analizler yapilmistir. C)lgege ait cevap kategorileri; 4'lii
derecelendirme (Her zaman / Siklikla /Ara sira / Hig) olacak sekilde yapilandirildig: icin, olgek alt
boyutlarinin yap: gegerligini istatistiksel olarak tespit etmek icin ag¢imlayici faktér analizi (AFA)
teknigi kullanilmistir. A¢imlayici faktor analizinde; en sik kullanilan yontemlerden biri olan degisken
azaltma ve anlamli kavramsal yapilara ulasmayir amaglayan ve hata terimini ihmaleden, temel

bilesenler analizi yontemi kullanilmistir (Biiytikoztiirk, 2012).

Calisma grubunun faktoér analizine uygun olup olmadigimi belirlemek igin Kaiser-Meyer-
Olkin (KMO) katsayis1 hesaplanmis, veri matrisinin faktor analizine uygunlugu i¢in Barlett Kiiresellik
testi uygulanmistir. En uygun faktor yapisini gorebilmek igin eksen dondiirme yapilmis ve bunun igin
de sosyal bilimlerde en sik kullanilan Varimax-dikey dondiirme yontemi kullanilmistir (Cokluk,
Sekercioglu ve Biiyiikoztiirk, 2014). Agmlayic faktor (AFA) analizi ile ortaya gikan 6lgek yapisim
dogrulamak igin dogrulayic faktor analizi (DFA) yapilmustir. Dogrulayic faktor analizi (DFA) icin
yapisal esitlik modeli yaklagimi kullanilmistir. Analiz ile ortaya ¢ikan 6lgek modelinin test edilmesi
icin RMSEA, RMR, SRMR, NFI, NNF], CFI, GFI ve AGFI uyum indeksleri referans alinmistir. Olgegin
glivenirliginin hesaplanmasi igin ise tiim 6lgek ve alt faktorlerin Cronabch alpha i¢ tutarlilik kat sayis:

hesaplanmustir.
Aragtirmanin Etik Izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci bolimii
olan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” bashg altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi = Burdur Mehmet Akif Ersoy

Universitesi, Girisimsel Olmayan Klinik Arastirmalar Etik Kurul Komisyonu
Etik degerlendirme kararinin tarihi=07.07.2021
Etik degerlendirme belgesi say1 numarasi=GO 2021/290
Bulgular
Gegerlilige iliskin Bulgular

AFA yapilmadan 6nce, verilerin faktor analizi yapmaya uygunlugunu incelemek icin “Kaiser

Meyer Olkin (KMO)” ve “Barlett Kiiresellik” degerleri hesaplanmigtir. Veri setinde faktor analizini
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yapmak icin KMO degerinin 0.60’dan biiyiik olmas1 ve Barlett Kiiresellik degerinin anlamh ¢ikmasi
(p<0.05) 6rneklemin ve veri setinin faktor analizi icin uygun oldugunu gosterir (Biiyiikoztiirk, 2012;
Tabachnick ve Fidell, 2001). Arastirmada elde edilen KMO degeri 0.927’dir. Bulunan KMO degeri,
verilerin faktor analizi yapmak ic¢in uygun oldugunu gostermektedir. Barlett Kiiresellik testi ise
verilerin ¢ok degiskenli normal dagilimdan gelip gelmedigini kontrol etmek igin kullanilabilecek
istatistiksel bir tekniktir. Yapilan analiz sonucunda Barlett Kiiresellik testinin de anlamli oldugu
bulunmustur (p<0.01). Analiz sonucunda gozlenen degerlere dayanarak, dlgekten elde edilen verinin

faktor analizini yapmaya uygun oldugu soylenebilir.

Buna gore veri matrisinin ve Orneklemin faktdr analizine uygunlugu Sekil 1.de

goriilmektedir.

Scree Plot
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Sekil 1. Ozdeger bilegsen grafigi

Ozdeger bilesen grafigi incelendiginde eksen dondiirmesi yapilmamis faktor analizinde ilk
belirlemede 6zdegeri 1.00 dan yiiksek 6 faktor ortaya gikmustir. Grafik incelendiginde egrinin 6.
bileseninde ivmeli bir diisiis yasandig1 goriilmektedir. Bu nedenle 6 faktorlii yapi ile siirlandirilarak
eksen dondiirme ile faktdr analizi yeniden gergeklestirilmistir. Buna gore yapilan analiz sonucunda,

maddelerin faktorlere dagilimi ve madde yiikleri Tablo 2’de sunulmustur.
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Tablo 2. Faktorlere iliskin tanimlayici istatistikler ve 6lcek maddeleri

Olgek Maddeleri Aciklanan Varyans Madde Yiikleri
Faktor 1: Siirekli merak egilimi
Madde 1 ,888
Madde 2 13,263 ,867
Madde 3 ,798
Madde 4 ,735
Faktor 2: Dikkatli olma egilimi
Madde 6 777
Madde 8 5,023 ,758
Madde 7 ,592
Madde 5 ,552
Faktor 3: Anlam arama ve agiklama egilimi
Madde 10 ,770
Madde 11 3,306 ,751
Madde 12 ,708
Madde 9 ,568
Faktor 4: Nedenleri arama ve degerlendirme egilimi
Madde 13 ,820
Madde 14 5,962 ,770
Madde 15 ,659
Madde 16 ,526
Faktor 5: Acik fikirli olma ve risk alma egilimi
Madde 19 ,797
Madde 20 3,809 ,700
Madde 17 ,672
Madde 18 ,669
Faktor 6: Ust biligsel diisiinme egilimi
Madde 24 ,798
Madde 22 778
Madde 25 44,482 ,757
Madde 23 ,741
Madde 21 ,715
Toplam Olgek 75,836

AFA sonucunda ortaya ¢ikan 6 faktorlii modelin yapr gegerligi, DFA uygulanarak test
edilmistir. Tablo 2 incelendiginde, bu yapimn toplam varyansmn %75,836' s agikladig:
goriilmektedir. Birinci faktor toplam varyansin %44,482" sini, ikinci faktor %13,263" {inii, tiglincii
faktor %5,962" sini, dordincii faktor %5,023" tinii, besinci faktor %3,809° unu ve altina faktor ise

%3,306" sin1 agiklamaktadir.
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X2:1264.04; sd: 260; p<0.000
Sekil 2. Modele iliskin faktor yiikleri ve dagilimi

Sekil 2'de goriildiigii tizere, gizil degiskenlerin gozlenen degiskeni agiklamalarina iliskin t
degerleri gosterilmistir. Parametre t degerleri 1.96" y1 asarsa .05 diizeyinde ve 256" y1 asarsa .01
diizeyinde anlamhidir (Cokluk, Sekercioglu ve Biiyiikoztiirk, 2014). Bu durumda tiim degerlerin .01

diizeyinde anlamli oldugu goriilmektedir.

AFA sonucunda ortaya c¢ikan 6 faktorlii modelin yap1 gecerli§i, DFA uygulanarak test
edilmistir. DFA ve AFA analizleri farkli ¢alisma grubuna ait veriler iizerinden gerceklestirilmistir.
Sekil 2’de verilen DFA modeli incelendiginde; X2/sd= 4.854 ¢ikmustir. Bu deger Stimer’e (2000) gore,
“orta” dilizeyde uyuma denk gelmektedir. RMSEA (yaklagik hatalarin ortalama karekokii) uyum
indeksi degeri ise 0.077 ¢ikmistir. Bu deger Hooper, Coughlan ve Mullen’a (2008) gore “iyi” diizeyde
uyuma denk gelmektedir. RMR (artik ortalamalarin karekokii) degeri 0.038 ¢ikmis ve bu deger
“mitkemmel” diizeyde uyuma ve SRMR (standardize edilmis artik ortalamalarin karekokii) degeri ise

“

0.059 ¢ikmis ve bu deger “iyi” diizeyde uyuma denk gelmektedir (Brown, 2006). Normlastirilmis
uyum idenksi (NFI) ve Normlastirilmamis uyum indeksi (NNFI) degerleri incelendiginde, “iyi”
diizeyde uyum goriilmektedir (Tabachnick ve Fidel, 2001). CFI (Karsilastirilmali uyum indeksi) degeri
0.95 gikmus ve bu deger Hu ve Bentler’a (1999) gore “miikemmel” uyum indeksine denk gelmektedir.

Iyilik uyum indeksi (GFI) ve diizenlenmis uyum indeksi (AGFI) degerleri 0 ile 1 arasinda deger

almaktadir. 1’ e yakin degerler miikemmel ve iyi uyuma denk gelmektedir. Hassas olan bu degerler
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orneklem biiyiikliigiinde daha yiiksek deger verebilmektedirler (Cokluk, Sekercioglu ve Biiyiikoztiirk,
2014; Stimer, 2000; Tabachnick ve Fidel, 2001).

Giivenirlige iligkin Bulgular

Tablo 3. Olgek maddelerinin faktérlere dagilimi ve giivenilirlik analizi sonuglar:

Faktorler Olcek Maddeleri Cronbach’ s

Alpha (o)
Faktor 1 Madde 1- Madde 2- Madde 3- Madde 4 .893
Faktor 2 Madde 6 - Madde 5 - Madde 8 - Madde 7 .890
Faktor 3 Madde 10 - Madde 11 - Madde 12- Madde 9 .906
Faktor 4 Madde 13 - Madde 14 - Madde 15 - Madde 16 .884
Faktor 5 Madde 19 - Madde 20 - Madde 17- Madde 18 - .869
Faktor 6 Madde 24- Madde 22- Madde 25- Madde 23 - Madde 21 951
Toplam

Olgegin i¢ tutarlilik katsayisinin hesaplanmasi igin Cronbach Alpha katsayisi (o)
kullanilmistir. Buna gore 6lgegin tamamu igin giivenilirlik katsayis1 0.898; birinci alt boyut igin 0.893;
ikinci alt boyut i¢in 0.890; iiglincii alt boyut i¢in 0.906; dordiincii alt boyut icin 0. 884; besinci alt boyut

i¢in 0.869 ve altinc1 alt boyut igin 0.951 hesaplanmustir.
Sonug¢

“Erken Doénemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi’nin gegerlik ve
glivenirligini ortaya koymak amaciyla yapilan arastirma sonucunda g¢ocuklarin bilimsel diisiinme
egilimini degerlendirmeye yonelik bir 6lcme aract gelistirilmistir. Olgek 4'lii likert tipinde
hazirlanmistir. Gelistirilen Olgegin yap1r gecgerliginin belirlenmesinde ise agimlayict ve dogrulayic
faktor analizi kullanilmistir. AFA sonucunda Olgegin 6 alt faktorlii bir yapidan ve 25 maddeden
olustugu sonucuna ulasilmistir. Bu 6 alt faktor bilimsel diisiinme egilimi degiskenine ait toplam
varyansin %75,836'sin1 aciklamaktadir. Her bir alt faktore ait faktor yiik degerleri 0,869 ile 0,951
arasinda degismektedir. DFA sonucunda ise genel olarak elde edilen uyum indeksleri dlgegin iyi bir

uyuma sahip oldugunu ortaya koymustur.

Olgegin tiimiine ait Cronbach Alpha i¢ tutarhlik katsayisi 0.898 olarak bulunmustur. Alt
faktorlere iliskin i¢ tutarlik katsayilari ise su sekildedir: 1. Faktor igin 0.893, ikinci faktor icin 0.890,
tucunci faktor i¢in 0.906, dordiuncii faktor icin 0.884, besinci faktor icin 0.869, altinci faktor igin
0.951"dir. Giivenirlik analizi sonuglar1 incelendiginde hem genel hem de alt faktorlere iliskin olarak

giivenilir bir 6l¢gme aract oldugu soylenebilir.

Erken ¢ocukluk doéneminde diisiincenin gelisimi pek ¢ok nedene bagli olarak degisiklik
gostermektedir. Ozellikle erken dénemde gocuklarin sahip oldugu beyin plastisitesini etkileyen birgok
faktor bulunmaktadir. Genetik 6zellikler, bireysel farkliliklar, deneyim ve daha pek ¢ok nedene bagh
olarak ¢ocuklarin diisiinme siireglerindeki gelisim hizi ve siiresi farklilik gosterebilmektedir. Bununla

birlikte cocuklarin dogustan sahip olduklar ilgi, merak ve egilim gibi ¢ocuklar1 6grenmeye yonelten
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yapilarin erken donemde fark edilerek, etkin ¢evre kosullari, etkili egitim programlar: ve dgretmen

yaklasimlari ile gli¢clendirilmesi 6nemli bir konu olarak karsimiza ¢ikmaktadir.

Bilimsel diistinmenin gelistirilmesi ve nitelikli diisiinen ¢ocuklar yetistirilmesinde o6zellikle
cocuklarin diisiinme egilimlerine sistemli ve siirekli bir miidahalenin olumlu katki saglayabilecegi
diisiiniilmektedir. Bu nedenle egitimcilere bir baslangi¢ noktasi vermesi agisindan ¢ocuklarin bilimsel
diisiinme egilimlerinin taninmasi ve bu dogrultuda giliclendirilmesi egitimciler acgisindan oldukca
onemlidir. Egitimciler ¢ocuklarin bilimsel diisiinme egilimlerine odaklanarak, onlarin gelisimlerine
yonelik, 6grenmeye motive edici etkili bilim uygulamalar1 ve 6grenme yasantilar: ile ¢ocuklar:

destekleyebilir ve gelisimlerini takip edebilirler.

Norobilimsel ¢alismalarla birlikte yasanan bilimsel gelismeler ve teknolojik yenilikler, yeni
¢aga uygun birey tanimlarinda belirli ihtiyaglar1 beraberinde getirmistir. Dolayisiyla bilimsel
diisiinen, problem ¢ozme becerileri gelismis, zorluklar karsisinda miicadele edebilen, yaratici ve
yenilik¢i bireylerin nitelikli diistiniirler olarak yetistirilmesi zorunluluk haline gelmistir (Baron, 1993;
Boix-Mansilla, Cuha, Kehayes ve Patankar, 2016; Ennis, 2016; Perkins ve Tishman, 2006; Ritchhart,
2015; Wilford, 2009). Bu nedenle, ¢ocuklarin diisiinme egilimlerinin taninmasi ve desteklenmesi igin

degerlendirmelerin yapilmasi bilimokuryazari toplumlarin insa edilmesinde énemli bir yere sahiptir.

“Erken Dénemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi” 48 ve 72 ayhik ¢ocuklar
igin hazirlanmistir. Olgek uygulamalarinda, sonuglarin giivenirligini desteklemek amaciyla Erken
Donemde Bilimsel Diisiinme Egilimini Degerlendirme Olgegi Etkinlikler Kilavuzu'nda yer alan

etkinliklerin birlikte kullanilmasi 6nerilir.

Olgek, okul oncesi donem sonrasi cocuklar1 kapsayacak ve degerlendirecek sekilde
gelistirilebilir. Olgek uygulandig1 grup disinda farkl gruplara uygulanacaksa gegerlik ve giivenirlik

analizlerinin yeniden yapilmasi gereklidir.
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Introduction

Thinking is the most distinctive characteristic that distinguishes humans from other living
creatures. Throughout history, many scientists have made explanations for thinking. Thinkers, such as
Socrates, Plato, Aristoteles, Descartes and Mevlana, have brought different perspectives on thinking.
Ancient Greek students, even if they were not mathematicians or philosophers, tried to learn and
apply mathematics and philosophy with the idea that it would benefit them in everything they did.
Socrates was followed in the 17th century by Descartes, who defined thinking as reasoning. In the
1200s, Mevlana drew attention to the development of thinking and the importance of asking questions
in reaching knowledge (Giir, Kogak, and Demircan, 2016). Thus, the development process of thinking
and thinking arising from the human need to 'know" has been the subject of study in many disciplines
ranging from medicine, psychology, philosophy, sociology and education (Perkins, Tishman,
Ritchhart, Donis, and Andrade, 2000). Neuroscience studies conducted by scientists (Giedd, Sowell,
Dehaene, Butterworth, Geary, Miller, Mercer, Tomey, Marolda, Orton-Gillingham, Sherrington,
Skinner, Pavlov, Maria Montessori, Grace Fernal, Seguin, Konorski, Hebb) to account for the
relationship between brain and learning have played a very significant role in revealing the working
principles of the brain and explaining thinking processes (Katai, 2011; Katai, Juhasz, and Adorjani,
2008; Stockdale, 2007). However, scientific studies to comprehensively explain the nature, boundaries,
and dimensions of thinking continue intensively. The aspects of the neurophysiological structure of
the brain and the cognition process that are under-researched scientifically play an encouraging role
in developing different perspectives for researchers and educators. Although there is no definite
consensus on this issue, different approaches have been put forward in recent years to know the
starting point of thinking and to be a good thinker (Ritchhart and Perkins, 2002; Siegel, 1999; Thisman,
2018).

The most widely adopted views explaining how thinking develops in children were
undoubtedly put forward by J. Piaget, Bruner and Vygotsky. Piaget defined the concept of thinking as
"a purpose to make sense of life" (De Bono, 1993). According to Piaget, children think and reason

differently in four stages of their lives. Piaget emphasises that everyone goes through these different



Tekerci, H. & Haktanir, G.

stages in order and that there are certain cognitive functions performed at each stage. John Dewey
explained thinking as questioning (Dewey, 1910, cited in Dilekli and Tezci, 2015). Baron (1993, p.193)
explains thinking as "only one type of action and the determinant of behaviours that are clearly
manifested among other actions.” Costa (1991, p. 12) explained thinking as 'a set of mental processes
used in the service of problem solving.' Cubukcu (2004) defines the purpose of thinking as
‘understanding the current conditions.' According to some sources, thinking is defined as 'a mental
activity used to resolve doubts about what to do, what to believe or what to look for." Accordingly, it
can be said that thinking about what to do is a part of decision making and thinking about what to
believe is a part of learning. According to this idea, some actions, perhaps most of them, occur
automatically as a result of certain experiences without requiring thinking (Baron, 1993; Perkins, Jay,

and Tishman, 1993).

Scientific views on how the dispositional nature of thinking progresses can provide an idea
about being a good thinker and, accordingly, the starting point of teaching thinking because it will not
be enough to associate thinking with cognitive processes in life. In addition to cognitive processes and
actions, it is emphasised that purposeful thinking and its development in human life should be
evaluated multidimensionally without ignoring motivation and certain values (Baron, 1993; Ritchhart,
1999). At this point, Robert Ennis' analysis of critical thinking dispositions, Jonathan Baron's
dispositional intelligence model and Ellen Langer's understanding of mindfulness and the effects of
dispositions on thinking have been evaluated from different perspectives. However, while Sternberg's
well-known three-dimensional theory of intelligence emphasises various dimensions of intelligence, it
excludes other factors affecting thinking, such as curiosity and interest (Baron, 1985; Perkins et al.,
2000). Therefore, due to the multidimensional nature of thinking and the diversity of factors affecting
this process, sources emphasising the concept of 'being a good thinker' (Baron, 1993; Ennis, 1996;
Perkins, Jay, and Tishman, 1993; Siegel, 1999) have focused on the role of dispositions in thinking.
John Dewey's definition of thinking as "the active, persistent and careful evaluation of any belief or
form of knowledge in line with the reasons and tendencies that support it," which focuses on

dispositions in thinking, draws attention (Ammerman and Nevins, 2017, p.2).

When the definition of the concept of disposition is examined, it is seen that it is defined as
"frequently, consciously and voluntarily exhibiting a behaviour pattern toward a broad purpose” (Ros-
Voseles and Fowler-Haughey, 2007). In Webster's dictionary, it is defined as a particular disposition of
mind or character, taste or preference (Webster's, 1987, cited in Katz, 1993). When the definition of
disposition is analysed in Wikipedia, it is seen as a habit, preparation, readiness and the disposition to
act in a certain way. In the Comprehensive Dictionary of Psychological and Psychoanalytic Terms,
there are various definitions of disposition: 1) a permanent part of the total psychological or
psychophysiological organisation that is likely to make a person respond to certain fixed conditions

with a certain kind of behaviour: thinking before acting, 2) a relatively permanent emotional attitude;
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or the relative predominance of a particular emotional attitude in the total personality; a stubborn
temperament, 5) the sum of all innate tendencies or predispositions. Buss and Craik proposed a
formal definition of dispositions as "summaries of action frequencies" representing frequencies of
actions (Buss and Craik, 1983, cited in Ritchhart and Perkins, 2002, p. 30). Wakefield put forward a
different perspective on dispositions. Wakefield argues that to provide an appropriate explanation of
emergent behaviour, "some reference must be made to specific meanings and experiences in the form
of mental representations, usually known as intentionality, that cause an individual's behaviour.”
According to him, curiosity, generosity and stubbornness can be classified as dispositions, but
abilities, such as mastery of reading, mathematical operations or writing skills, are not dispositions

(Katz, 1993).

In the related literature, there is an increasing frequency of references that combine the
concept of disposition with children's learning (Costa, 2008; Ennis, 1987, cited in Perkins, Jay, and
Tishman, 1993; Katz, 1985; Katz, 1990; Katz, 1993; Resnick, 1987; Ritchhart, 2015; Wilford, 2009). For
example, Robert Ennis defined thinking disposition as the disposition to do something under certain
conditions by trying to separate it from other constructs that affect learning. Similarly, Stephan Norris
defines thinking disposition as the disposition to do something in a certain way under certain
conditions (Costa and Kallik, 2014). In another source, thinking dispositions are defined as 'tendencies
toward mental behaviour patterns that guide cognitive behaviour' (Perkins, Jay, and Tishman, 1993, p.
193). In addition to all these, considering the relevant literature and research, the definition of
scientific thinking disposition for children can be expressed as 'children's inclination/orientation
toward science and science-related facts and events, developing sensitivity and the starting point of

developing a fixed habit of mind in children' (Tekerci, 2019).

Given the relationship between thinking and dispositions, especially in the development of
scientific thinking the question that ‘is it possible to identify and evaluate the dispositions that are

effective for being a good thinker?’ comes to mind.

Child-centred learning approaches and educational programmes come to mind in raising
children as qualified thinkers from an early period, especially in a classroom where a thinking culture
is created (Ritchhart, 2015). For this, characteristics, such as curiosity, interest, developmental
characteristics and needs of children should be seen as the starting point of learning processes for all
educators. Therefore, in the early period, children's intense curiosity about doing science and scientific
phenomena/events and their desire to research and explore are too intense to be ignored. Perhaps
their desire, desire and disposition to know the unknown and to understand the world they live in can
be considered the most important characteristics in raising children as qualified thinkers. For this
reason, in the process of discovering the phenomena in the world in which children live and making

sense of their relations with each other, they need both to strengthen their dispositions and to gain
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knowledge of the scientific method and the skills necessary for this. Hence, it is necessary to identify
and strengthen the internal compasses that form the basis for the acquisition of skills in children,
which push them to learn the most in the face of an unknown phenomenon/event, and to organise the
content of education programmes in a way to develop sensitivity and skills. Conducting these studies
is a prerequisite for qualified early childhood education. Today, although educators focus on many
skills for the realisation of effective learning in education programmes, they need to consider the
thinking dispositions beyond these to develop thinking in a broader sense (Perkins, Jay, and Thisman,
1993). For this purpose, it is crucial to recognise the intrinsic structures, such as interest, curiosity and
disposition, that children have from birth and strengthen these dispositions through effective
environmental conditions, effective educational programmes and teacher approaches. In the early
period, children's dispositions toward science and scientific phenomena strongly lead them to
research, question, learn and scientific thinking. However, in this process, the pleasure of learning that
children experience neuroscientifically with the chemicals that change during learning is a significant
scientific fact for them to love learning (Diindar-Coecke, 2021). To achieve this result, it is extremely
important to recognise children's scientific thinking dispositions, strengthen and evaluate them
together with educational practices based on them, gain and support learning habits from an early

period.

In this direction, in the 'Dispositional Theory of Thinking' proposed by Perkins, Jay and
Tishman (1993), the dispositions required to be a good thinker were characterised to reflect seven
thinking dispositions. These thinking dispositions were explained as open thinking and being
adventurous (brave), constant curiosity, searching for meaning and clarification, being planned and
strategic, being careful, searching and evaluating reasons, and being metacognitive. Based on these
defined thinking dispositions, it is stated that the ideal thinker can be prone to all of these thinking
behaviours if he/she exhibits one or more of them appropriately. At the same time, an explanatory
structure has been formed for each disposition in theory in the form of the triad of
orientation/excitement, sensitivity and ability. The integrity in this tripartite structure is expressed as
an indicator that individuals are ready to be good thinker (Thisman, 2018). For example, when
children encounter a problem, realise the situation and turn toward it feel the need for a solution and

demonstrate the necessary skills for this can explain the integrity mentioned above.

In the studies on learning dispositions, it has been observed that research has been conducted
on different focal concepts, such as dispositions in general, reading dispositions, critical thinking
dispositions, leadership dispositions and mathematics dispositions. Atallah, Bryant, and Dada (2010),
in their study on mathematics concepts and mathematics dispositions, drew attention to the need for
in-depth research on indicators and the need for curriculum reorganisation. In this regard,
Boonsathirakul and Kerdsomboon (2021) aimed to examine the critical thinking disposition (CTD) of

university students and found that critical thinking disposition did not change significantly according
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to gender and different grade levels. In a different study, after examining subject-specific difficulties,
such as gender bias to examine critical thinking dispositions, some difficulties related to assessing
critical thinking dispositions are pointed out. However, assuming that critical thinking dispositions
are at least as important as critical thinking skills, Ennis examines the concept of critical thinking
dispositions and proposes some criteria for judging them (Ennis, 1996). In addition, a set of
comprehensive goals for educational programmes and the assessment of critical thinking dispositions
and skills are proposed (Ennis, 2011). On the other hand, in a study conducted by Graven (2015) to
strengthen children's dispositions to learn mathematics, studies were conducted with teachers in
mathematics clubs opened after school for children in the 3rd and 6th grades. As a result of the study,

it was emphasised that it is critical to support teachers to strengthen students' learning dispositions.

When the studies on science education in children in the early period are examined, children's
science motivation (Bathgate, Schunn, and Correnti; 2013; Patrick, Mantzicopoulos, and
Samarapungavan, 2008; Trundle, 2009; Trundle and Sackes, 2015), interest, attitude, views on science
and scientists (Christidou, 2010), self-efficacy beliefs of teachers and pre-service teachers toward
science (Corlu, 2012), learning dispositions defined within students' learning capacities (Crick,
Broadfoot, and Claxton, 2004), the role of dispositions as internal structures that motivate students in
their pursuit of knowledge (Crow and Kastello, 2016), dispositions in forming habits of mind (Costa
and Kallik, 2014), and maths dispositions (Graven, 2015). It is also noteworthy that early childhood
curriculum reforms include basic competencies for learning dispositions (Carr, 2006) and emphasise
learning environments and teacher awareness to strengthen dispositions (Claxton and Carr, 2004).
However, to our knowledge, there is no study focusing on children's scientific thinking dispositions in
the early years and no measurement tool that can evaluate scientific thinking dispositions in a
comprehensive and multidimensional way. From this point of view, this study aimed to develop the
"Scale for the Evaluation of Scientific Thinking Disposition in Early Period" to measure children's

scientific thinking dispsitions in the early period.
Method

This research was a scale development study. The processes followed in the development of

the scale and the characteristics of the study group are given below.
Study Group

In the application to determine the reliability of the "Scale for the Evaluation of Scientific
Thinking Disposition in Early Period," the study group of this research consisted of 489 children
attending preschool education institutions in Antalya in the 2021-2022 academic year. While
determining the study group, attention was paid to the schools where the number of 48 and 72-
month-old children attending independent kindergartens affiliated with the Ministry of National

Education and showing normal development was high. When the gender distribution of 489 children
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aged 48-72 months was analysed, it was seen that the study group consisted of 254 girls and 235 boys.
In addition, it was determined that 145 children were in the 48-54 months, 162 children were in the 55-
61 months and 182 children were in the 62-72 months groups. Although there are different opinions
about the size of the sample in scale development studies, it is stated that it is sufficient to reach a
number five times the number of items (Bryman and Cramer, 2001; Child, 2006). Based on this
information, it can be said that the size of the study group is sufficient for the scale development

study.
Data Collection Tools

Personal Information Form: A 'Personal Information Form' was prepared by the researchers to
collect information about the children included in the present study. In the personal information form,
there were questions about the developmental status, gender and pre-school education institution
attendance status of the children in the study. The personal information form was filled in for each
child by the researcher based on the information in the personal development files of the children in
the schools. The data obtained from the personal information form were analysed and all children
with normal development were included in this study. When the children's benefits from preschool
education was analysed, the findings showed that 37.2% of the children in the study group benefited

from preschool education for three years, 33.1% for two years and 29.7% for one year.

Scale for the Evaluation of Scientific Thinking Disposition in Early Period: "Scale for the
Evaluation of Scientific Thinking Disposition in Early Period" was developed by the researchers. With
this scale, which was developed and used for the first time in Turkey, this study aimed to evaluate the
scientific thinking dispositions of 48- and 72-month-old children. The scale was prepared for
evaluation in the form of a 4-point scale as Always/Frequently/Occasionally/Never. Scoring was done
as Always (3), Frequently (2), Occasionally (1), and Never (0). The higher the score obtained from the
scale, the higher the disposition level of the child. The scale was organised as six sub-factors and a

total of 25 items.

In the development process of the "Scale for the Evaluation of Scientific Thinking Disposition
in the Early Period," item structures were created by analysing developmental theories and related
literature while preparing the scale items. In this direction, to be able to talk about the existence of a
complete  disposition in  children, the  triadic  structure of the  disposition
(Sensitivity/Disposition/Orientation/Ability) was considered in the preparation of the items. Below,
within the definitions of the sub-dimensions, the characteristics and expected indicators of each
disposition are explained. In the distribution of the items, based on the cognitive-developmental
characteristics of children and the developmental stages of thinking in this direction, the behaviours

that should be demonstrated sequentially in developmental stages were defined. The structure of the
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items was prepared taxonomically in a structure progressing developmentally from simple to

complex.

While developing the "Scale for the Evaluation of Scientific Thinking Disposition in Early
Period," the scale was structured by taking into consideration the theories (Arslan, 2007), approaches
and resources, domestic and international literature and studies, such as the 'Dispositional Theory of
Thinking' proposed by Perkins, Jay and Tishman (1993), Piaget's cognitive developmental stages,
Jonathan Baron's (1993) thinking teacher approach, Robert Ennis' (1996) analysis of critical thinking
dispositions, Bloom's taxonomy, Dewey's learning approach, Constructivist Approach. The scale draft
was initially prepared with seven sub-factors and 28 items. Then, it was submitted to the opinions of
seven experts (Measurement and Evaluation Specialist, Psychological Counselling and Guidance
Specialist, Field Experts, Curriculum Development Specialist in Education and Preschool Teacher) to
make the content validity of the measurement tool. The item pool was reshaped with feedback from
the experts. In addition, appropriate statistical analyses regarding construct validity and reliability

were performed. Data were collected from 255 children for exploratory factor analysis (EFA).

When the loadings of the items under the factors were examined as a result of the analysis,
two items (21,24) from the 6th sub-factor and one item (27) from the 7th factor were found with item
loadings lower than 0.30 and overlapping. These items were removed from the scale respectively and
the analyses were repeated, and each time the related items were removed from the scale because they

showed overlapping and the analyses were repeated.

To verify the resulting scale structure, data were collected from 234 more children with similar
characteristics. As a result of the analysis, a scale structure with six sub-factors and 25 items emerged
in the "Scale for the Evaluation of Scientific Thinking Disposition in Early Period.” The results of the

analysis are presented in detail in the findings section.
The content organisation of the scale is presented below:

Continuous curiosity disposition: There are four items in the continuous curiosity disposition sub-
dimension. In this direction, the characteristics of this sub-dimension are enjoying and being excited
about researching a scientific phenomenon or event, being eager to solve problems, being curious
about, examining and questioning a scientific phenomenon/event encountered, being ready and open
to unasked questions, unusual situations and secrecy about a scientific phenomenon or event, and
examining unknown or unclear things in the knowledge or understanding of others. For this sub-
dimension, the items that may be indicative of curiosity disposition were added to the item pool by

taking into account the structures mentioned above.

Disposition to be careful: There are four items in the disposition to be attentive sub-dimension. In
this direction, the characteristics of this sub-dimension are children's willingness/enthusiasm for

certainty in the face of scientific phenomena/events, being very eager to organise their minds and sort
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the events in their minds, being alert/attentive to the possibility of error, confusion and disorder, being
aware that they have a potential in the face of these situations and tend to show behaviours in this

direction.

Disposition to seek and explain the meaning: There are four items in the sub-dimension of the
disposition to search for and explain the meaning. In this direction, children's desire to comprehend
scientific phenomena/events clearly, the urge to use knowledge to experience views and to search for
connections with previous knowledge, to clarify examples and concepts, to grasp the essence of
events, to be alert to the uneasiness that arises in situations of uncertainty, to distinguish situations
that require more careful focus, to be resistant to increasingly difficult questions and in this direction;
the ability to ask purposeful questions, to form complex concepts, to exemplify and apply views, to
make analogies and comparisons for differentiation and classification were evaluated. In the sub-
dimension of the disposition to search for and explain meaning, the items covering this sub-dimension

were determined based on the characteristics mentioned above.

Disposition to search for and evaluate reasons: There are four items in the disposition to search for
and evaluate reasons sub-dimension. In this direction, items reflecting the characteristics of children,
such as questioning and examining what is given about scientific phenomena/events, justifying their
thoughts, being willing and passionate for defence and verification, wanting to discover the
underlying causes/sources of phenomena/events, being evidence-based, being alert/cautious against
missing aspects, distinguishing causes/consequences, defining logical structures, thinking deductively

(drawing conclusions), and evaluating causes, were prepared.

Open-mindedness and risk-taking disposition: There are four items in the open-mindedness and
risk-taking disposition sub-dimension. Accordingly, children's characteristics, such as the disposition
to look beyond what is given to them and to be open-minded, the desire to examine possibilities and
try alternative perspectives, the desire to push the limits and put forward new ideas, the desire to
create different options and reach different interpretations, determining assumptions, looking from
different angles, generating and reviewing multiple options, brainstorming, empathic thinking and

flexible thinking skills were evaluated.

Metacognitive thinking disposition: There are five items in the metacognitive thinking sub-
dimension. In this direction, children's skills, such as setting goals and evaluating alternative
approaches, making plans, implementing them and estimating their possible results, were evaluated
in line with characteristics, such as the desire to formulate goals and make and implement plans, the
disposition to do things step by step and/or in a calculated way, the desire to think beyond the current

situation, being careful against aimlessness and uncertainty of direction.
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Table 1. Scale sub-factors and sample items

No Subfactors Sample Items

1.  Continuous curiosity disposition To ask questions to investigate phenomena/events
Disposition to be attentive Mentally sorts facts/events in the order of occurrence

3. Disposition to search for and explain Explains complex concepts related to
meaning phenomena/events

4.  Disposition to search for and Evaluates the links between the causes and effects of
evaluate causes phenomena/events

5. Disposition to be open-minded and Brainstorms
risk-taking

6.  Disposition to metacognitive Forms a plan for an action before taking action
thinking

Scale for the evaluation of scientific thinking disposition in early period activities guide: The "Scale
for the Assessment of Scientific Thinking Disposition in the Early Period" has been prepared in a way
that teachers can fill in and evaluate it separately for each child. Since children do not have advanced
cognitive functions at an early age, it is difficult for them to realise that they do not really understand
or know information. Therefore, to evaluate children accurately in any subject, assessment tools
should be prepared with the knowledge of these characteristics of children. When teachers take
actions to make children's thoughts visible, they help children to review their own thoughts. For this
purpose, asking children questions about their thoughts, watching them while they are sharing with
their peers and taking notes, and asking children to write or draw what they understand at older ages
are among the methods that can be used (Bodrova and Leong 2017). For this reason, a guide of sample
activities was prepared for practitioners. The activities were prepared by the researchers to ensure the
comprehensibility of a total of 25 items in each sub-dimension of the scale and to ensure internal
consistency among practitioners by creating a standard in application, observation and evaluations. A
sample activity was created for each sub-dimension in the guide. The activity themes were selected
among the scientific themes related to life sciences, physical sciences and earth and space sciences,
which are within the scope of science education. While the scientific themes were selected, a semi-
structured interview form was prepared and 50 preschool teachers were interviewed. As a result of
the interviews, the scientific themes that children are most interested in and that teachers most
frequently include in their education programmes were determined. Then, considering the item
structures and scientific themes, activities that best reflect the scale items and allow children to clearly

reveal their current dispositions were structured.

The activities prepared for the guideline were sent to field experts to be evaluated in terms of
their suitability for the purpose of this study, whether they reflect the items, and whether they reveal
children's current dispositions in line with the relevant items. The activities were finalised by

considering the feedback from the field experts.
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Implementation of the scale for the evaluation of scientific thinking disposition in the early period:
After the scale and the activities in the manual were ready for implementation, the teachers (20
preschool teachers) participating in this study were trained on the implementation of the scale and
activities. During the training, the purpose of the scale, its structure and the contents of the items were
introduced to the teachers. In the second stage, the content of the activities and the organisation of the
scale items in the activities were explained. After the training on the scale and activities were
completed, the teachers and children participating in the study started the applications

simultaneously.

In the implementation of the activities in the 'Scale for the Evaluation of Scientific Thinking
Disposition in the Early Period Activities Guide,' teachers implemented an activity lasting
approximately 25 minutes each day, starting from the first sub-dimension in order before filling in the
scale items, and a video recording was made. One activity was applied for each sub-dimension. After
each activity was completed, the recordings were analysed and the teachers filled in the items for the
relevant sub-dimension by watching and evaluating the recording for each child. Scoring was done as
Always (3), Frequently (2), Occasionally (1), and Never (0). When evaluating children's scientific
thinking disposition scores, evaluation can be made according to the scores they received from the

sub-dimensions, as well as by taking the total score.
Data Analysis

Various analyses were conducted to provide evidence for the reliability and validity of the
"Scale for Assessing Scientific Thinking Disposition in Early Period.” Since the response categories of
the scale were structured as a 4-point scale (Always/Frequently/Occasionally/Never), the exploratory
factor analysis (EFA) technique was used to statistically determine the construct validity of the scale
sub-dimensions. In exploratory factor analysis, one of the most frequently used methods, principal
component analysis, which aims to reduce variables and reach meaningful conceptual structures and

neglects the error term, was used (Biiyiikoztiirk, 2012).

Kaiser-Meyer-Olkin (KMO) coefficient was calculated to determine whether the study group
was suitable for factor analysis, and the Barlett Sphericity test was applied for the suitability of the
data matrix for factor analysis. To see the most appropriate factor structure, axis rotation was
performed and the Varimax-vertical rotation method, which is most frequently used in social sciences,
was used for this (Cokluk, Sekercioglu, and Biiyiikoztiirk, 2014). Confirmatory factor analysis (CFA)
was conducted to confirm the scale structure revealed by the exploratory factor analysis (EFA). A
structural equation modelling approach was used for confirmatory factor analysis (CFA). RMSEA,
RMR, SRMR, NFI, NNFI, CFI, GFI and AGFI fit indices were taken as a reference to test the scale
model that emerged with the analysis. In order to calculate the reliability of the scale, the Cronabch'’s

Alpha internal consistency coefficient of all scales and sub-factors was calculated.
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Findings
Findings related to Validity

Before performing EFA, "Kaiser Meyer Olkin (KMO)" and "Barlett Sphericity" values were
calculated to examine the suitability of the data for factor analysis. A KMO value greater than 0.60 and
a significant Barlett Sphericity value (p<0.05) indicate that the sample and data set are suitable for
factor analysis (Biiyiikoztiirk, 2012; Tabachnick and Fidell, 2001). The KMO value obtained in this
study was 0.927. The KMO value shows that the data is suitable for factor analysis. Barlett Sphericity
test is a statistical technique that can be used to check whether the data come from a multivariate
normal distribution. As a result of the analysis, Barlett Sphericity test was significant (p<0.01). Based
on the values observed as a result of the analysis, it can be said that the data obtained from the scale is

suitable for factor analysis.

Accordingly, the suitability of the data matrix and the sample for factor analysis is shown in

Figure 1.
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Figure 1. Eigenvalue component graph

When the eigenvalue component graph was examined, six factors with eigenvalues higher
than 1.00 emerged in the first determination in the factor analysis without axis rotation. When the
graph was analysed, it was seen that there was an accelerated decrease in the 6th component of the
curve. For this reason, the factor analysis was re-performed with axis rotation by limiting the 6-factor
structure. As a result of the analysis performed accordingly, the distribution of the items to the factors

and item loadings are presented in Table 2.
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Scale Items Explained Variance Item Loads
Factor 1: Constinuous curiosity disposition
Article 1 ,888
Article 2 13,263 ,867
Article 3 ,798
Article 4 ,735
Factor 2: Disposition to be attentive
Article 6 777
Article 8 5,023 ,758
Article 7 ,592
Article 5 ,552
Factor 3: Disposition to search for and explain meaning
Article 10 ,770
Article 11 3,306 ,751
Article 12 ,708
Article 9 ,568
Factor 4: Disposition to search for and evaluate causes
Article 13 ,820
Article 14 5,962 ,770
Article 15 ,659
Article 16 ,526
Factor 5: Disposition to be open-minded and risk-taking
Article 19 ,797
Article 20 3,809 ,700
Article 17 ,672
Article 18 ,669
Factor 6: Disposition to metacognitive thinking
Article 24 ,798
Article 22 778
Article 25 44,482 ,757
Article 23 ,741
Article 21 ,715
Total Scale 75,836

The construct validity of the 6-factor model that emerged as a result of Explanatory Factor

Analysis (EFA) was tested by applying Confirmatory Factor Analysis (CFA). When Table 2 is

analysed, it is seen that this structure explains 75,836% of the total variance. The first factor explains

44,482% of the total variance, the second factor explains 13,263%, the third factor explains 5,962%, the

fourth factor explains 5,023%, the fifth factor explains 3,809% and the sixth factor explains 3,306%.
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Figure 2. Factor loadings and distribution of the model

As seen in Figure 2, t-values related to the explanations of the latent variables to the observed
variable are shown. Parameter t values are significant at .05 level if they exceed 1.96 and at .01 level if
they exceed 256 (Cokluk, Sekercioglu, and Biiyiikoztiirk, 2014). In this case, it was seen that all values

were significant at .01 level.

The construct validity of the 6-factor model that emerged as a result of EFA was tested by
applying CFA. CFA and EFA analyses were conducted on the data belonging to different study
groups. When the CFA model given in Figure 2 is analysed; X2/sd= 4.854. According to Sumer (2000),
this value corresponds to a "moderate” level of fit. The RMSEA (root mean square error of
approximation) fit index value was 0.077. This value corresponds to "good" level of fit according to
Hooper, Coughlan and Mullen (2008). The RMR (square root of residual means) value was 0.038,
which corresponds to an "excellent” fit, and the SRMR (square root of standardised residual means)
value was 0.059, which corresponds to a "good" fit (Brown, 2006). When the normed fit index (NFI)
and non-normed fit index (NNFI) values are examined, a "good" fit is observed (Tabachnick and Fidel,
2001). CFI (Comparative fit index) value was 0.95 and this value corresponds to "excellent" fit index
according to Hu and Bentler (1999). Goodness of fit index (GFI) and adjusted fit index (AGFI) values

were between 0 and 1. Values close to 1 correspond to excellent and good fit. These sensitive values
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can give higher values in sample size (Cokluk, Sekercioglu, and Biiyiikoztiirk, 2014; Stimer, 2000;
Tabachnick and Fidel, 2001).

Findings Related to Reliability

Table 3. Distribution of scale items into factors and reliability analysis results

Factors Scale Items Cronbach’s Alpha (o)
Factor 1 Article 1- Article 2- Article 3- Article 4 .893

Factor 2 Article 6 - Article 5 - Article 8 - Article 7 .890

Factor 3 Article 10 - Article 11 - Article 12- Article 9 906

Factor 4 Article 13 - Article 14 - Article 15 - Article 16 .884

Factor 5 Article 19 - Article 20 - Article 17- Article 18 - .869

Factor 6 Article 24- Article 22- Article 25- Article 23 - Article 21 951

Total

Cronbach’s Alpha coefficient (a) was used to calculate the internal consistency coefficient of
the scale. Accordingly, the reliability coefficient for the whole scale was 0.898; 0.893 for the first sub-
dimension; 0.890 for the second sub-dimension; 0.906 for the third sub-dimension; 0.884 for the fourth

sub-dimension; 0.869 for the fifth sub-dimension and 0.951 for the sixth sub-dimension.
Conclusion

As a result of this research conducted to reveal the validity and reliability of the "Scale for the
Evaluation of Scientific Thinking Disposition in Early Period," a measurement tool for evaluating
children's scientific thinking disposition was developed. The scale was prepared in 4-point Likert
type. Exploratory and confirmatory factor analyses were used to determine the construct validity of
the developed scale. As a result of EFA, it was concluded that the scale consisted of a structure with
six sub-factors and 25 items. These six sub-factors explain 75,836% of the total variance of the scientific
thinking disposition variable. The factor loadings of each sub-factor ranged between 0.869 and 0.951.

As a result of CFA, the fit indices obtained in general revealed that the scale had a good fit.

Cronbach’s Alpha internal consistency coefficient for the whole scale was 0.898. The internal
consistency coefficients for the sub-factors were as follows: 0.893 for the first factor, 0.890 for the
second factor, 0.906 for the third factor, 0.884 for the fourth factor, 0.869 for the fifth factor, and 0.951
for the sixth factor. When the results of the reliability analysis were analysed, it can be said that it is a

reliable measurement tool for both general and sub-factors.

The development of thinking in early childhood varies depending on many reasons.
Especially in the early period, there are many factors affecting the brain plasticity of children.
Depending on genetic characteristics, individual differences, experience and many other reasons, the
speed and duration of development in children's thinking processes may vary. However, it is
important to recognise children's innate structures, such as interest, curiosity and disposition, that
lead children to learn at an early stage and to strengthen them with effective environmental

conditions, effective education programmes and teacher approaches.



Tekerci, H. & Haktanir, G.

It is thought that a systematic and continuous intervention in children's thinking dispositions
can make a positive contribution to the development of scientific thinking and raising children who
are qualified thinkers. For this reason, it is crucial for educators to recognise children's scientific
thinking dispositions and to strengthen them in this direction to provide a starting point for
educators. By focusing on children's scientific thinking dispositions, educators can support children
with effective science practices and learning experiences that motivate them to learn and follow their

development.

Scientific developments and technological innovations, together with neuroscientific studies,
have brought along certain needs in the definition of individuals suitable for the new age. Therefore, it
has become a necessity to raise individuals who think scientifically, have developed problem-solving
skills, can struggle against difficulties, are creative and innovative, and are qualified thinkers (Baron,
1993; Boix-Mansilla, Cuha, Kehayes, and Patankar, 2016; Ennis, 2016; Perkins and Tishman, 2006;
Ritchhart, 2015; Wilford, 2009). Therefore, recognising children's thinking dispositions and conducting

assessments to support them have an important place in building scientifically literate societies.

The "Scale for the Evaluation of Scientific Thinking Disposition in Early Period" was prepared
for children aged 48 and 72 months. In scale applications, it is recommended to use the activities in the
Activities Guide of the Scale for the Evaluation of Scientific Thinking Disposition in the Early Period

to support the reliability of the results.

The scale can be developed to include and evaluate children after the preschool period. If the
scale will be applied to different groups other than the group to which it is applied, validity and

reliability analyses should be conducted again.
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