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ERKEN COCUKLUK DONEMINDE FEN BiLIMLERINE YONELIK
MERAK OLCEGININ GELISTIRILMESI: GECERLIK VE GUVENIRLIK
CALISMALARI'

0z

Bu ¢alismanin amaci, erken ¢ocukluk déonemindeki ¢ocuklarin fen bilimlerine
yonelik merak algilarini ortay:r koymay: hedefleyen gecerlik ve giivenirlik diizeyi
yiiksek bir 6l¢me aracinin gelistirilmesidir. Alanyazinda erken ¢ocukluk donemine
uygun ve fen bilimlerine yonelik bir merak dl¢cegine rastlanamadiy i¢in literatiir-
deki bu eksikligin giderilmesi amaciyla 6lgek gelistirme ¢aligmalarina baslanmis-
tir. Oncelikle literatiir taramasi yapilarak merak kavraminin boyutlari incelenmis,
ardindan ¢ocuklarla yapilan odak grup gériismesi ile madde havuzu olusturul-
mustur. Olusturulan maddeler uzman goriisiine sunularak gerekli diizenlemeler
saglanmigtir. Aragtirma icin gerekli olan etik kurul ve MEB izinleri alindiktan
sonra sorular online forma doniistiiriilmiis ve Karadeniz bélgesinde yer alan bir
ilde gorev yapan okuloncesi 6gretmenlerine gonderilmistir. Ogretmenlere, formun
ogrencilere velileri tarafindan uygulanabilmesi i¢in gerekli olan yonerge de veril-
mistir. Bu sayede veliler 6lcek maddelerini ¢ocuklara okuyarak onlar adina isaret-
lemeler yapmislardir. Agimlayici faktor analizi i¢in 372, dogrulayici faktor analizi
i¢in 273 olmak tizere toplamda 645 ¢ocuga ulagilmistir. A¢imlayic faktor analizi
oncesinde 25 ifadeye sahip olan 6l¢ek, analiz sonrasinda 16 ifadeli ve 5 faktor-
den meydana gelen bir yap: sergilemistir. Gelistirilen 6l¢egin giivenirlik katsayisi
dogrulayici faktor analizi sonrasinda 6lgegin tamamu igin ,80; alt boyutlar: icinse
sirastyla ,75; ,80; ,81; ,82 ve ,75 olarak belirlenmistir. Arastirma bulgularina daya-
narak gelistirilen 6l¢egin gecerlik ve giivenirlik diizeyi bakimindan yeterli oldugu
sonucuna ulagilmstir.

Anahtar Sozciikler: Erken Cocukluk, Merak, Fen Bilimleri, Olgme Araci, Ge-
cerlik, Giivenirlik.

ek

(11 Buolgme araci Asli Sarisan Tungag'in Stleyman Yaman danismantiginda yurdtmas oldugu “Erken cocukluk
doneminde okul disi rehberli sorgulama yaklasiminin fen merak duygusu ve bilissel gelisim Gizerine etkisi”
isimli doktora tezi kapsaminda gelistirilmistir.
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DEVELOPMENT OF THE CURIOSITY SCALE FOR SCIENCE IN
EARLY CHILDHOOD: VALIDITY AND RELIABILITY STUDIES

ABSTRACT

The primary purpose of this study is to develop a valid and reliable measure-
ment tool that aims to reveal the perceptions of early childhood children’s curiosity
towards science. Since there is no curiosity scale appropriate for early childhood
and science in the literature, scale development studies were started in order to fill
this gap in the literature. Firstly, a literature review was conducted to examine the
dimensions of the concept of curiosity, and then an item pool was created throu-
gh focus group interviews with children. The items were presented to the expert
opinion and necessary arrangements were made. After obtaining the ethics com-
mittee and Ministry of National Education permissions required for the study, the
questions were converted into an online form and sent to preschool teachers who
were working in a province in the Black Sea region. The instructions necessary for
the form to be administered to the students by their parents were also given to the
teachers. The parents read the scale items to the children and checked the items on
their behalf. In total, 645 children were reached, 372 for exploratory factor analysis
and 273 for confirmatory factor analysis. The scale, with 25 statements before the
exploratory factor analysis, exhibited a structure with 16 statements and 5 factors
after the analysis. Following the confirmatory factor analysis, the reliability coeffi-
cient of the developed scale was determined as .80 for the whole scale and .75, .80,
.80, .81, .82 and .75 for its sub-dimensions, respectively. It was concluded that the
scale developed based on the research findings was valid and reliable.

Keywords: Early Childhood, Curiosity, Science, Measurement Tool, Validity,
Reliability.

ek 2k
GIRIS

Merak, ge¢misten giiniimiize tizerinde gesitli aragtirmalarin yiriitildaga ilgi
gekici bir arastirma konusu olmustur. Merak kavramu {izerine yapilan arastirmalar
incelendiginde, farkli arastirmacilarca farkli tanimlamalar yapildigr goriilmekte-
dir. Zihinsel siireglerimizin olaylari, olgulari, durumlari, diisiinceleri ve gevresel
uyaranlar1 yorumlayarak etiketlemesi duygusal tepkilerimizi olugturur. Bu tepkiler
arasinda mutluluk, korku, saskinlik, seving, 6fke ve merak gibi zihinsel durumlari-
miz1 yansitan duygular yer alir. Bu duygular, kisinin hem zihinsel hem de bedensel
durumlarini dis diinyaya aktarabilecegi tepkiler, yani ‘standart duygular’ olarak bi-
linir (James, 1984). Standart duygulardan biri olarak tanimlanan merak iizerinde
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yapilmig olan o6nciil arasgtirmalardan birinde, bir konu hakkinda yeterli bilgiye
sahip olmadigimizda kisiyi arastirma yapmaya yonlendiren motivasyon kaynagi
olarak ifade edilmektedir. (Berlyne, 1966). Merak, kisinin ¢eligkili unsurlarla kar-
silagtiginda sorgulama, deneme ve diistinme egilimine sahip olmasina neden olur.
Bu nedenle Vidler (1972) merak duygusunu bir motivasyon kaynag: olarak nite-
lendirirken, Weisler ve McCall (1976) merakin bilgi edinmeye yonelen kesif dav-
raniglarina iliskin devinissel bir yapisi oldugunu ifade etmislerdir.

Erken ¢ocukluk donemi, ¢ocuklarin diinya hakkinda kesfetmeye basladikla-
r1, merak ettikleri ve 6grendikleri kritik bir dénemdir (Turhan ve C)zbay, 2016).
Bu dénemde ¢ocuklarin meraki, onlarin 6grenme isteklerini ve motivasyonlari-
n1 besleyerek, kesif ve deneyimlerinin gelisimine katki saglar. Bu nedenle, erken
¢ocukluk donemindeki merakin farkli boyutlarini 6l¢mek ve anlamak, ¢ocukla-
rin 8grenme deneyimlerini gelistirmek i¢in énemlidir. Ozellikle fen bilimleri gibi
disiplinlerde merak, ¢ocuklarin bilimsel diisiinme ve problem ¢6zme becerilerini
gelistirmelerine yardimci olabilir ve gelecekteki kariyer secimlerini sekillendire-
bilir. Arend, Gove ve Sroufe (1979) tarafindan yapilan aragtirmada, 6zellikle bes
yas grubundaki gocuklarin merak duygusunun oldukea yiiksek oldugu sonucuna
ulagilmistir. insan davranislarini anlamaya yénelik gabalar, insanin dogustan gelen
merak giidiisit ve bu giidliniin kaynaklari konularini1 da icermektedir. Darancik
(2018) merak duygusunun igsel bir motivasyon oldugunu belirterek, insanligin ge-
lisimi ve yeni bilgilerin {iretilmesi i¢in son derece 6nemli oldugunu vurgulamak-
tadir.

Merak kavraminin boyutlarina dair yapilan ¢aligmalar, bu kavramm farkl
perspektiflerden ele alindigini gostermektedir. Ornegin, Demirel ve Diker-Coskun
(2009) tarafindan gelistirilen bir merak 6lgeginde, merakin alt boyutlar olarak de-
rinlik ve genislik tanimlanmistir. Deringol, Yaman, Ozsar1 ve Cagirgan (2010) ise
genislik boyutuna sahip kisilerin farkli konularda bilgi edinmek i¢in vakit ayir-
maktan ¢ekinmeyen, derinlik boyutuna sahip kisilerin ise daha ayrintili ve derin-
lemesine aragtirmalar yapan bireyler oldugunu belirtmislerdir. Sosyal merak da
merakin alt boyutlarindan biri olarak kabul edilirken (Kurtbas, 2011), Acun, Kap1-
kiran ve Kabasakal (2013) tarafindan gelistirilen meraklilik ve kesfetme olceginde
merakin esneklik ve belirsizligi kabul etme gibi alt boyutlar1 tanimlanmistir. An-
cak, bu ¢aligmalar erken ¢ocukluk dénemini kapsamamaktadir. Bu nedenle, erken
gocukluk dénemindeki fen bilimlerine yénelik merakin boyutlarini ortaya koyacak
bir 6l¢egin gelistirilmesinin, alana dnemli bir katki saglayacag: diisiiniilmektedir.

Eldeki veriler, aragtirmanin merak kavraminin ol¢iilebilmesi icin gelistirilen
6lgme araglarinin sinirh sayida oldugunu, ¢ogunun da erken ¢ocukluk donemin-
den farkli hedef gruplarina yonelik gelistirildigini/uyarlandigini gostermektedir.
Bu nedenle, 6ncelikle arastirmada merak kavraminin boyutlarinin belirlenmesi ve
olgiilebilmesi icin mevcut 6l¢me araglarinin genel bir taramas: yapilmistir. Ancak,

https://doi.org/10.7822/omuefd1291463 d



([0BF:3  Erken Cocukluk Déneminde Fen Bilimlerine Yonelik Merak Olgeginin...

Tiirkee literatiirde sadece bir 6l¢me aract bulunmustur ve bu da erken ¢ocukluk
donemindeki bilimsel meraki 6l¢meyi amaglamaktadir (Karatag, 2021). Bu neden-
le, alanin gelismesine katki saglamak i¢in gegerlik ve giivenirlik diizeyi yiiksek bir
olgme arac gelistirmek 6nemlidir. Ancak, dogrudan fen bilimlerini hedef alan bir
6lgme aracinin bulunmamasi, bu alanda daha fazla arastirmaya ihtiya¢ duyuldu-
gunu gostermektedir.

Bu ¢aligmanin temel amaci 60-72 aylik ¢ocuklarin fen bilimlerine yonelik mer-
ak algilarini ortaya ¢ikarmayi hedefleyen gegerlik ve giivenirlik diizeyi yiiksek bir
ol¢me araci gelistirmektir. 60-72 ay grubu gocuklar, 6rgiin egitim dncesindeki okul
oncesi donemde yer almalari sebebiyle gelisimsel olarak kritik bir donemdedirler.
Bu siirecte ¢ocuklarin fen bilimlerine yonelik meraklarini ortaya ¢ikarmak, onlarin
ileriki yasamlarinda fen okur yazari bireyler olarak yetismelerine katki sunacak
veriler ortaya koyabilir. Erken yasta gelistirilen merak duygusu, bilim ve teknolo-
jinin ilerlemesi i¢in 6nemli bir itici giictiir. Fen bilimlerine olan merak, gocuklarin
dogay1 ve cevrelerini anlamalarina, problemleri ¢6zmelerine ve bilimsel diistinme
becerilerini gelistirmelerine yardimci olur. Ayrica, fen bilimlerine yonelik erken
yasta gelistirilen merak, ileride meslek secimi gibi 6nemli kararlarda da etkili ola-
bilir. Bu nedenle, erken ¢ocukluk déneminde fen bilimlerine y6nelik meraki 6lg-
mek ve tesvik etmek, gelecekteki bilim insanlarinin yetismesine katki saglayabilir.
Bu kapsamda gelistirilen bu 6l¢me araciyla 6grencilerin merak ydnelimlerinin
belirlenmesi, onlarin gelisimsel 6zelliklerine gore yonlendirilmeleri bakimidan
katki saglayabilir.

YONTEM

Arastirma Modeli

Bu aragtirmada gegerlik ve giivenirlik diizeyleri yiiksek bir 6l¢me araci gelis-
tirmek amaglandigindan, aragtirmanin yontemi metodolojik gecerlik ve giivenir-
lik calismasidir. Olgek gelistirme ¢aligmalari, belirli bir konu ya da 6zellikle ilgili
olarak ol¢tilen nitelikleri anlamak i¢in kullanilan bir aragtirma yontemidir. Bu tiir
aragtirmalarin temel hedefi ol¢iilmesi planlanan 6zelligi uyaracak uyaricilar: ve
bunlara uygun tepki kategorilerini olustururken ayni zamanda 6l¢egin gecerlik ve
giivenirlik diizeyinin yeterli oldugunu kanitlamaktir (Erkus, 2019).

Calisma Grubu

Aragtirma, 60-72 aylik ¢ocuklar1 kapsamaktadir ve veriler pandemi nedeniyle
¢evrimigi olarak toplanmistir. Bu amagla, orta Karadeniz bolgesindeki okul 6ncesi
ogretmenleriyle iletisim kurularak gerekli izinler alinmis ve uygulama prosediirii
hakkinda bilgi verilmistir. Ayrica, veli onay formlar1 da 6gretmenlere gonderilmis-
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tir. Arastirmaya katilmak tamamen goniillilliik esasina dayanmaktadir ve bu kati-
limcilara 6nemli bir vurgu olarak belirtilmistir. 60-72 aylik 6grencilerin 6gretmen-
leri, 6lgegi velilerle iletisim kurduklar: sosyal medya platformlarindan paylasarak,
velilerin ¢ocuklariyla birlikte bu formu doldurmalarini saglamislardir. Toplam 645
¢ocuga ulasilmis ve agimlayici faktor analizi i¢cin 372, dogrulayici faktor analizi i¢in
ise 273 katilime cevap vermistir.

Veri Toplama Prosediri

Veri toplama aracinin maddelerinin olusturulabilmesi igin, 6ncelikle gerekli
izinler (etik kurul ve MEB uygulama izni) alinmistir. Daha sonra, 60-72 ay grubu
¢ocuklarla bir odak grup goriismesi gerceklestirilerek, cocuklarin genel olarak ne-
lere merak duyduklari, meraki nasil tanimladiklar: ve fen ile ilgili merak ettikleri
kavram ve olgularin belirlenmesi amaglanmistir. Bu kapsamda, toplam 16 ¢ocukla,
10-18 dakika araliginda yiiz yiize gortismeler yapilmistir. Goriigmelerin sonunda
6lgek maddeleri olusturulmus ve uzman gorisleri alinarak, 6lgek i¢cin madde havu-
zu hazirlanmigtir. Hazirlanan maddeler, ti¢lii derecelendirilmis madde formunda
diizenlenmis ve ¢ocuklar tarafindan anlasilirlig: test edilmistir. Bunun igin, 60-72
aylik iki gocukla &n uygulama yapilmigtir. On uygulamada her bir ¢ocukla bireysel
ve sessiz bir ortamda uygulama ger¢eklestirilerek, maddelerin ¢ocuklar tarafindan
anlagilirligy test edilmistir. Cocuklarin maddeleri anlama ve puanlama konusunda
sorun yasamadiklar: belirlenmistir. Ayrica, 6n uygulamada uygulama stiresinin de
ortalama 10 dakika civarinda oldugu gézlemlenmistir. Bu durum, uzun stireli bir
uygulamaya gerek olmamasi nedeniyle ve 6lgegin i¢ gecerlik diizeyini artiracak bir
islem olarak yorumlanmistir. Clinkii okul 6ncesi donemdeki ¢ocuklarin dikkat sii-
relerinin kisa oldugu bilinmektedir (Ozeng ve Cekirdekgi, 2013). Bu baglamda 61-
ek i¢in gerekli olan uygulama siiresinin uzun olmamasi, ¢ocuklarin dikkatlerinin
dagilmamasi adina aragtirmanin i¢ gegerligini artiracak bir destek sunmaktadir.

Pilot ¢alismanin tamamlanmasindan sonra 6l¢egin gegerlik ve giivenirlik diize-
yini belirmemek i¢in ¢aligmalar yapilmasi planlanmis ancak bu siiregte diinya ge-
nelinde Covid-19 salgini ortaya ¢ikmistir. Ulkemiz de salgindan agir sekilde etki-
lenmis, sosyal hayat, caligma kogullar1 ve egitim gibi bir¢ok alanda zorunlu tedbirler
alinmustir. Bu tedbirlerden bazilari tam kapanma (tiim kurumlar ve kisiler i¢in so-
kaga ¢ikma yasag1) ve uzaktan egitim gibi uygulamalardir. Bu nedenle, ¢ocuklarla
yuz ylize veri toplamak mimkiin olmamis ve olgek gelistirme siirecinin gegerlik
ve giivenirlik ¢aligmalari i¢in veri toplama asamasi uzun siireli olarak aksamigtir.

Bu siirecte alternatif bir yol olarak, pilot uygulama verilerine dayanarak kisa bir
uygulayict yonergesi hazirlanmig, bu yonerge esliginde madde havuzu bir online
forma doniistiirilmustiir. Karadeniz Bolgesinde yer alan bir ile ait ilgelerde uzaktan
egitim yolu ile 6gretime devam eden okul 6ncesi 6gretmenlerine form ulastirilarak
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oOlgek gelistirme ¢aligmasi hakkinda bilgi verilmis ve veliler ile iletisime gegilerek
veri toplama siirecine katki sunulmasi talep edilmistir. Ogretmenlerin veliler ile ile-
tisim amaciyla kurduklari sosyal iletisim gruplarindan 6l¢gme aracinin linki ve yo-
nergesi velilerle paylagilmistir. Calismanin gonillilik esasina dayandigy, buradan
toplanan verilerin yalnizca bir doktora tezi kapsaminda kullanilacagi belirtildikten
sonra onay veren veliler araciligiyla ¢ocuklardan veriler toplanmigtir. Veri topla-
ma baglantisinda yer alan yonerge ve bilgiler asagidaki gorselde yer almaktadur.

Okul 8ncesi ddnemde fen bilimlerine ydnelik
merakin belirlenmesi

Sayin veli,

Bu galigma okul dncesi dénemdeki gocuklarin fen bilimlerine yénelik meraklarini
belirlemeye yarayan bir dlgek gelistirmeyi amaglamaktadir. Katilimda géniillilik esastir
toplanan veriler yalnizca bir doktora tez aragtirmasinda kullanilacak olup tglincii sahislarla
paylasiimayacaktir. Bu testin dogru ya da yanlig bir cevabi yoktur.

Aragtirmaya yonelik tim sorutariniz icin, | I 20resinden vasabilirsiniz.

Aragtirmaya gonilld katihm saglamaniz halinde teste baglamadan nce velisi/vasisi
oldugunuz gocuda litfen agagidaki yonergeyi acik ve anlagilir bir gekilde okuyun:

“Merhaba (gocugun adi),

Simdi sana bazi cimleler soyleyecegim. Senden bunlan ne kadar merak ettigini diigiinmeni
istiyorum. Eger gok merak ediyorsan "gok", biraz merak ediyorsan "biraz" ve hig merak
etmiyorsan "hi¢" diyebilirsin. Climleyi tekrar okumam istersen "tekrar edebilir misin?"
demen yeterli.

Baglayalim mi?*

* Liitfen gocuktan onay almadan uygulamaya baglamayin.

* Litfen "QOCUGA MADDELERi OKUMADAN ONUN YERINE ISARETLEME YAPMAYIN",

Bu durum galigmanin giivenirligini olumsuz etkileyecektir. Eger cocuk katilim saglamak
istemezse, daha sonra tekrar deneyebilir ya da katiimaktan vazgegebilirsiniz.

* Test maksimum 10 dakika stirecektir. Bu strede gocugun ilgisinin dagiimayacagi sessiz
bir alanda bulunmaniz tavsiye edilir.

Verecediniz yanitlar, bir doktora tez ¢aligmasinin tamamlanabilmesi adina gok nemlidir.

Sekil 1. Fen Merak Olgegi Gegerlik ve Giivenirlik Calismalart icin Online Form ve Yonerge

Form ve yonerge Samsun ili sinirlarinda gorev yapan okul 6ncesi 6gretmenleri
tarafindan ¢ocuklarin velilerine iletilmis, iki aylik bir uygulama siiresi igerisinde
toplam 381 veriye ulagilmistir. Bu verilerin ug deger ve kayip deger analizleri ger-
geklestirilmistir. Analiz sonucunda 9 verinin dérdiinde ¢ok sayida bos yanit olma-
s1, besinde ise tiim maddelere ayni puan verilmesi nedeniyle, uzman goriisleri de
aliarak, analiz dig1 birakilmasina karar verilmis ve 6lgme aracinin faktér analizine
toplam 372 veri dahil edilmistir. Madde-6l¢ek korelasyonu i¢in Pearson korelas-
yonu incelenmis ve 0.20 ve {izerinde manidar korelasyon verdigi i¢in (Tavsancil,
2006:48) tiim maddeler faktor analizine dahil edilmistir.
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Gecerlik, Givenirlik ve Etik

Gelistirilen 6l¢me aracinin arastirmanin yapr gegerliginin saglanmasi igin
acimlayic1 ve dogrulayici faktor analizleri gerceklestirilmis, kapsam ve goriiniis
gecerlikleri i¢in uzman goriisleri alinmugtir. Ol¢egin giivenirliginin belirlenmesi
adina i¢ tutarlik katsayis1 hesaplanmustir.

Etik Kurul izin Bilgileri

Yapilan bu ¢aligmada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmast belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Adi: Ondokuz May1s Universitesi Sosyal ve
Beseri Bilimler Etik Kurulu

Etik Degerlendirme Kararinin Tarihi: 2021

Etik Degerlendirme Belgesi Say1 Numarasi: 2021/116
BULGULAR

Odak Grup Goriismesi Bulgulari

Gorlismeler yar1 yapilandirilmis olarak gerceklesmis, gorlismenin seyrine gore
ek sorular sorulmugtur. Gelen yanitlar doygunluga ulasip tekrara distiigiinde
goriismeler sonlandirilmistir. Elde edilen verilerin analizi sonucunda bir madde
havuzu olusturulmustur. Cocuklar ile yapilan goriigmelerden bir 6rnek agagida su-
nulmustur (A: Arastirmaci, C1: Cocuk 1, C2: Cocuk 2, C3: Cocuk 3):

A: Sence merak etmek ne demek?
C1: Merak etmek mesela bir sey nasil olur acaba felan Gyle demek merak etmektir.
A: Peki oyle diyen insanlar neler yaparlar? Merak edenler?

C1: Mesela merak ettiklerini iyice bir diistiniirler, cok yapabilecekleri bir seyse
ya da baska kisilerle yapabilecekleri birseyse, kolaysa kendi yapar. Ama degilse
ailesinden arkadaslarindan yardim ister.

A:Baska kimlerden yardim isterler? Aile ve arkadagslardan bagska?
CI:Evde olan kisilerden felan. Ogretmenlerden de ister.
A: O konuyu bilen kisilerden mi?

C1: Mesela 6gretmenlerinin boyle seyleri nasil bildigini 6gretmenlerine sorabilirler.
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A: Mesela daha ¢ok neleri merak ediyorlardir cocuklardan farkli olarak?
¢2: Viicudu. Bagka, makineleri.

A:Cocuklar peki neleri merak eder?

(2: Ben de makineleri merak ederim.

A: Makinelerin nesini merak edersin?

C2: Nasil ¢alistiklarini. Sicak hava nasil balonu yiikseltir? Karmcalar nasil agir
yiikleri tagiyabiliyor onu merak ederim.

A: Merak ettigin bir seyleri 6grenmek igin neler yaparsin?

(3: Mesela aklima bir seyler geliyor kitabi aliyorum okuyormus gibi yapiyorum.
Ama okumay: 6grenince gercekten okuyacagim.

A: Seviyor musun kitaplari?

C3: Seviyorum ¢tinkii onlarda birgok hayaller var. Cocuklar onunla hayallerini
gergeklestiriyor. Ben de biiyiiyiince kitap okumay: ¢ok istiyorum.

Cocuklarin merak ve boyutlarina iligkin goriislerini ortaya koymak adina soru-
lan sorulara verdikleri yanitlar kelime bulutu seklinde diizenlenmis, 6lcek madde-
leri de bu verilerden yola ¢ikilarak olusturulmustur. Asagidaki sekillerde ¢ocukla-
rin sorulara verdikleri yanitlar yer almaktadir.
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Sekil 2. Cocuklarin “Sence Merak Ne Demek” Sorusuna Verdikleri Cevaplar
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Cocuklara yoneltilen “Sence merak ne demektir?” sorusuna vermis oldukla-
r1 yanitlar incelendiginde, meraki ¢ogunlukla bir seyi 6grenmeyi ¢ok istemek ve
bir seyi yapmaya caligmak seklinde agikladiklar: goriilmektedir. Verilen yanitlarin
diisinme, aragtirma, olusturma, ortaya ¢ikarma gibi kavramlarla iliskilendirildigi
sonucuna ulagilmistir. Bu bulgulara gore ¢ocuklar i¢in merak; bir seyi 6grenme
konusunda istek duymak ve bu motivasyonla 6grenme i¢in ¢abalamak, bu siiregte
bilgiyi ortaya ¢ikarmak, onu arastirmak, tizerine diigitnmektir.
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Sekil 3. Cocuklarin “Merak Eden Kisiler Neler Yaparlar?” Sorusuna Verdikleri Cevaplar

Cocuklara: “Merak eden kisiler neler yaparlar?” sorusu yoneltildiginde ise,
merakli bir kisinin arastirmaci oldugu, hayal kurdugu, 6grenmeye ¢abaladig1 ve
birilerine sorular sordugu yanitlar1 alinmistir. Sorgulamanin temelinde yer alan
soru sorma ve merak kavramlar1 bu sorunun yaniti olarak kargimiza ¢ikmstir. Co-
cuklara gore merak eden kisiler, hayal kuran, arastiran, diigtinen, kitap okuyan,
kesfeden, bulmaya ¢aligan ve 6grenmek i¢in ¢abalayan kisilerdir. Cocuklardan ali-
nan bu yanitlarin kaydedilmesinin ardindan bir diger soru olan “Insan en ¢ok neyi
merak eder?“ sorusu yoneltilmis ve alinan yanitlar agsagidaki sekilde sunulmustur.
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Sekil 4. Cocuklarin “Insan En Cok Neyi Merak Eder?” Sorusuna Verdikleri Cevaplar

Cocuklarin merak etme isini hangi kavram veya eylemlerle iliskilendirdikleri-
ni tespit edebilmek amaciyla ydneltilen “Insan en ¢ok neyi merak eder” sorusuna
verdikleri yanitlar incelendiginde, kitaplar (f:6), diinya (f:4), gelecek (f:3) gibi kav-
ramlarin 6grenciler tarafindan siklikla ifade edildigi tespit edilmistir. Bu agamaya
kadarki sorular, gocuklarin gériisme konusu hakkinda genel bir bilgi sahibi olma-
lar1 ve asil hedef soru olan fen bilimlerine y6nelik merakin belirlenebilmesi adina
yoneltilecek olan soru i¢in kendilerini rahat ve giivende hissedebilmeleri, boylece
soruya samimi ve igten bir yanit verebilmeleri adina yoneltilmistir.
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Sekil 5. Cocuklarin “Senin En Cok Merak Ettigin Sey Nedir?” Sorusuna Verdikleri Cevaplar

OMU EFD, 2023, Cilt 42, Sayi 2, Sayfa 1035-1072



Asli SARISAN TUNGAG, Siileyman YAMAN TV

Cocuklara yoneltilen “Senin en ¢ok merak ettigin sey nedir?” sorusu, ¢ocuk-
larin merak duydugu konular icerisinden fen bilimleri ile iligkili olanlarin segilip
ayirt edilebilmesi adina yoneltilmistir. Bu soru iizerinde 6nemle durulmus, gocuk-
larin verdikleri yanitlar: agiklamalar: i¢in ek sorular sorulmustur. Bu kapsamda
¢ocuklarin yanitlar1 incelendiginde merak ettiklerinin neredeyse tamaminin fen
bilimleri konulari ile iliskili baglamlar oldugu bulgusuna ulasilmistir. Yukaridaki
sorularin haricinde ¢ocuklara ayrica “Sence biiyiikler ve ¢ocuklar ayni seyleri mi
merak eder?”, “Ailen ve arkadaglarin senin merakl bir kisi oldugunu mu disiiniir,
neden?” ve “Tanidigin en merakl kisi kimdir? Neden?” gibi sorular yoneltilmis ve
merak kavramina yonelik gortslerinin boyutlar: ortaya c¢ikarilmaya caligilmistir.
Burada goriilecegi tizere cocuklar, dogal olaylar, canlilik, astronomi, fiziksel olaylar,
teknoloji, mithendislik uygulamalari, arastirma yapma gibi ¢ok farkli boyutlarda
merak konusu ifade etmislerdir. Cocuklarin vermis olduklar1 bu yanitlar, fen me-
rak 6l¢eginin olast boyutlar1 konusunda bir 6n fikir sahibi olmamizi saglamis, bu
kapsamda da 6rnek maddelerin olusturulmasinda yol gosterici bir rol tistlenmistir.

Elde edilen sonuglardan yola ¢ikilarak, 25 ifadeden olusan bir madde havuzu
olusturulmus ve uzman goriisiine sunulmustur. Madde havuzu ve uzman goriisii
i¢in hazirlanan tablo ekler béliimiinde yer almaktadir. Hazirlanan 6rnek maddeler
i¢in, bir temel egitim uzmani, iki okul 6ncesi 6gretmeni, iki fen egitimi uzmani,
bir egitim programlari ve 6gretim uzmani ve bir dil uzmanindan goriis alinmigtir.
Uzmanlardan gelen doniitler dogrultusunda maddelerde diizenleme yapilmistir.

Acimlayici Faktér Analizi Caligmalar

Acgimlayic faktor analizi i¢in toplanmig olan 381 veri incelenmis ve bu veri
setindeki 9 kisiden gelen veride miikerrer isaretlemeler ve hatali veri girisleri
oldugu tespit edildiginden analiz dis1 birakilmisg, analize 372 kisiden elde edilen
verilerle devam edilmistir. Analizde SPSS istatistik paket programi kullanilmistir.
Bu kapsamda oncelikle 6rneklemin faktor analizine uygunlugunun belirlenme-
si i¢cin Kaiser-Meyer-Olkin (KMO) ve Bartlett Kiiresellik Testi (BKT) sonuglar1
incelenmistir. Analiz sonuglar: tabloda yer almaktadir.

Tablo 1. Fen Merak Olgeginin KMO ve Bartlett Testi Sonuglar:

KMO 73
BKT Ki-kare 752,611
sd 120
P ,000

Olgegin KMO degeri ,73 ve Bartlett testi anlamlilik diizeyi ,000 olarak bulun-
mustur. Tabachnik ve Fidell (2013), 6érneklem biiyiikliigiiniin uygun olarak kabul
edilebilmesi igin KMO degerinin en az ,60 ve iizerinde olmasi; BKT testinin ise
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,05’ten kiigiik olmasi gerektigini ifade eder. Bu kapsamda 6rneklemin faktor analizi

i¢in uygun oldugu kabul edilmistir.

Faktorlesme durumunun tespit edilebilmesi amaciyla Varimax rotasyonu kul-
lanilmistir. Varimax rotasyonu faktor yapisini ortaya koymada en yaygin olarak
kullanilan ve vektorlerin her birindeki katsayilarin karelerinin toplamini maksimi-
ze eden bir dondiirme teknigidir (Jackson, 2005). Varimax déndiirme sonucunda
olgek faktor yapist ile uyum gostermeyen ve faktor yiikleri diisiik olan 9 madde
(m6, m9, m10, m14, m18, m19, m20, m21, m25) dlcekten ¢ikarilmigtir. Varimax
rotasyonu sonunda dl¢egin madde toplam korelasyonlari, faktor yiikleri ve ic tu-

tarlik katsayilar: Tablo 2'de sunulmustur.

Tablo 2. Fen Merak Olcegi Acimlayict Faktér Analizi Bulgulari

Faktor Yiikleri
Maddeler Madde-olgek . . . . .
Korelasyonu Faktor 1 Faktor2  Faktor3  Faktor4  Faktor5
m22 ,54 ,066
ml5 47 ,65
ml7 ,58 ,63
m23 ,48 ,57
mll ,65 72
m8 ,50 ,66
m5 ,53 ,64
m4 57 73
ml »55 ,67
m2 ,58 ,63
m7 47 ,64
ml2 41 ,62
m24 52 ,61
m3 ,61 ,76
ml6 ,54 ,67
ml3 ,54 ,56
Faktorler Ozdeger Agilanan Varyans Cronbach Alfa
1 1,89 11,80 ,60
2 1,79 11,19 ,69
3 1,68 10,48 74
4 1,63 10,20 ,73
5 1,56 9,75 ,68
Toplam 53,42 ,73
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Tablo 2'de goruldugi gibi madde 6lgek korelasyonlar: 0,41 ile 0,66 arasinda
degismektedir. Alt boyutlarin 6zdegerleri 1’in tizerinde, birlikte acikladiklar: top-
lam varyans ise %53,42dir. Alt boyutlar sirasi ile toplam varyansin %11,80; %11,19;
%10,48; %10,20 ve %9,75'ini temsil etmektedir. Alt boyutlarin i¢ tutarlik gtivenir-
likleri, ,62, ,69, ,74, ,73 ve ,68; dl¢egin tamamuina ait i¢ tutarlik katsayisi ise .73 ola-
rak hesaplanmistir. Derecelendirilmis 6l¢eklerde ,60 ile ,80 arasindaki Cronbach
Alfa degerleri 6lgegin oldukea giivenilir oldugunun bir isareti olarak kabul edilir
(Yildiz ve Uzunsakal, 2018). Bu bulgular 1s18inda Fen Merak Ol¢eginin (FMO)
acimlayici faktor analizi sonunda 5 alt boyuttan olugan bir yapida oldugu belirlen-
mis ve ardindan bu faktorlerin isimlendirilmesi konusunda uzman goriistine (iki
fen egitimi, bir temel egitim uzmani) basvurulmustur. Asagidaki tabloda her bir alt
boyut ve bu boyutlar: olusturan maddeler yer almaktadur.

Tablo 3. Alt Boyutlar ve Bu Boyutlarda Yer Alan Ifadeler

Faktor Madde ifadeler (Ne kadar merak edersin?)
M15 Uzayda neler oldugunu,
Evrensel olaylara M17 Yildizlarin nasil olustugunu,
merak M22 Gezegenlerin nasil gokyiiziinde durduklarini,
M23 Diinyanin nasil dondagiin,
M5 Saatlerin nasil ¢alistigini,
Teknoloji meraki M3 Mikroskopla inceleme yapmayz,
Mi11 Makinelerin nasil ¢alistiklarini,
M1 Bilim insanlarinin nasil yasadiklarini,
Arastirmaya merak M2 Diinyanin iginde neler oldugunu,
M4 Dinozor fosillerini,
M7 Hayvanlarin birbiri ile nasil iletisim kurduklarini,
Gevresel olaylara Mi12 Kuslarin nasil ugtuklarini,
merak
M24 Giines olmasaydi hayatin nasil olacagin,
M3 Agaglarin nasil oksijen tirettigini,
Canliliga merak M13 Organlarimizin nasil ¢aligtigini,
M16 Beynimizin viicudumuzu nasil yonettigini,

Uzmanlarin faktorleri olusturan maddeleri birlikte incelemesi ve literatir ile
karsilagtirmas: sonucunda verilen ortak karar dogrultusunda faktorler sirasi ile su
sekilde isimlendirilmistir; 1. Evrensel olaylar, 2. Teknoloji, 3. Arastirma, 4. Cevresel
olaylar, 5. Canlilik. AFA siirecinin tamamlanmasinin ardindan 16 maddeden olu-
san, 5 faktorlii bu yapinin uygunlugu dogrulayici faktor analizine tabi tutulmustur.
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Dogrulayici Faktdr Analizi Caligmalari

AFA ile tespit edilen 5 faktorlii 6lcegin yapisal olarak uygunlugunun dogrulan-
mas1 amactyla Dogrulayic1 Faktor Analizi (DFA) gerceklestirilmistir. Bu ¢aligma-
nin gergeklestirilebilmesi i¢in tekrar veri toplama ¢alismasi baglatilmis ve 273 veri-
ye ulagilmigtir. LISREL paket programi ile yapilan DFA analizi kapsaminda uyum
indekslerinden ki-kare, ki-kare/serbestlik derecesi, GFI, CFI, IFI, AGFI RMR ve
RMSEA degerleri incelenmistir. Bu uyum indekslerine iliskin belirlenen degerler
Tablo 4’te sunulmugtur.

Tablo 4. Dogrulayici Faktor Analizi Uyum Indekslerinin Referans Degerleri ve Analiz
Kapsanunda Elde Edilen Sonuglar

Uyum indeksi ~ Normal deger Kabul edilebilir deger Olgek degerleri
X2 p<,05 p<,05 ,000

x2/sd <2 5> 1,81

GFI >,95 >,90 ,93

CFI >,95 >,90 ,90

AGFI >,95 >,85 ,90

RMR <,05 <,10 0,02

RMSEA <,05 <,10 0,06

Tabloda goriildiigt iizere DFA sonucunda hesaplanan model uyum indeksleri,
X2 p:,000, x2/sd: 1,81, GFI: ,93, CFI: ,90, IFI: ,90, AGFI: ,90 RMR: 0,02, ve RM-
SEA:0,06 olarak belirlenmistir. Elde edilen bu degerler, model uyumunun uygun
olgiide saglandigini ortaya koymaktadir (Erkorkmaz, Etikan, Demir, Ozdamar ve
Sanisoglu, 2013). Ki-kare istatistiginin serbestlik derecesine oraninin 1,81 olarak
tespit edilmesi modelin iyi bir uyuma sahip oldugunun gostergesi olarak kabul edi-
lebilir (Kline, 2016).

Elde edilen yapinin standart deger diyagrami sekilde gosterilmistir.
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Chi=Sguase=l1T0.1l%, 4f=5d, P=valus=0.00000, RMIEA=D.0E5
Sekil 6. DFA Modelinin Standart Deger Diyagrami

Uyum indekslerinin kabul edilebilir yapida olmasi ve path diyagramina gére
gosterilen uyumun iyi olmasindan dolayr maddeler arasinda herhangi bir modi-
fikasyon yapilmasina ihtiya¢ duyulmamigtir. Bu agamanin ardindan AFA ile tes-
pit edilen 5 faktdrlii yapinin yeni bir 6rneklemden elde edilen veriler tizerinden
gergeklestirilen DFA analizi sonucunda dogrulandig séylenebilir. AFA ve DFA
sonuglarinin 6lgegin yap1 gegerliliginin, i¢ tutarlik katsayilarinin uygunlugu da gii-
venirliginin bir kanit olarak degerlendirilmistir.

Givenirlik Calismalari

Aragtirmanin giivenirliginin saglanmasi adina gelistirilen ol¢egin i¢ tutarhik
katsayilar1 belirlenmis ayrica test-tekrar test giivenirligi incelenmistir.
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i¢c Tutarlik Katsayilarinin Belirlenmesi

Bir 6lgegin maddelerinin birbiri ile ve 6lgegin biitiiniiyle uygunlugu olgegin
i¢ tutarhligini gostermektedir (Baykul, 2000). I¢ tutarligi belirlemek igin kul-
lanilan yontemlerden biri Cronbach Alfa katsayisinin hesaplanmasidir. Bu ned-
enle FMO 6lgeginin i¢ tutarlhiligini tespit etmek amaciyla Cronbach Alfa katsayist
hesaplanmistir. Olgme aracinin gelistirilme siirecinde AFA ve DFA analizleri
i¢in ¢ocuklardan elde edilen veriler dogrultusunda her bir 6rneklem igin 6lgegin
biitiinii ve alt boyutlarina iligskin katsayilar hesaplanarak Tablo 6da sunulmugtur.

Tablo 6. Olgme Aracimin Geneline ve Her Bir Alt Boyutuna Iliskincronbach Alfa Giivenirlik
Katsayilar

Faktorler Madde Sayis1 AFA Orneklemi DFA Orneklemi
Faktor 1 4 ,60 ,75
Faktor 2 3 ,69 ,80
Faktor 3 3 73 ,81
Faktor 4 3 ,73 ,82
Faktor 5 3 ,68 75
Toplam 16 ,73 ,80

Analiz sonuglar1 incelediginde 6lgegin tamami ve alt boyutlarinin i¢ tutar-
lilik katsayilarinin ,60 ile ,82 arasinda degistigi goriilmektedir. Bu degerler bu tip
olgekler i¢in kabul edilebilir diizeyde giivenilir olarak ifade edilmektedir (Yildiz ve

Uzunsakal, 2018).

Test- Tekrar Test Giivenirligi

Test-tekrar testyontemi, bir l¢mearacininikifarkli zamanda farkli 6rneklemlere
uygulanmasi sonucunda elde edilen veriler arasindaki korelasyonu 6lgerek, 6lgme
aracinin ne diizeyde tutarli oldugunu belirlemeye yarar (Erkus, 2003). Bu sayede
6l¢me aracinin kararlihig belirlenebilir. Bu ¢aligmada, iki farkli zamanda toplan-
mig olan AFA ve DFA verileri ele alinarak bu veri setleri arasindaki Pearson Mo-
mentler Carpimi Korelasyon katsayisi belirlenmistir. Bu islemde DFA 6rneklemi
i¢in 273 ¢ocuktan veri toplanmis olmasi nedeniyle, AFA 6rnekleminden rastgele
273 gocugun verisi rastgele secilmis ve analiz gerceklestirilmistir. Analiz sonucun-
da 6lgme aracinin iki farkli uygulamasindan elde edilen sonuglar: arasinda pozitif
yonde yiiksek ve anlamli bir iliski oldugu tespit edilmistir (r(273)= ,90; p< ,05).
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Fen Merak Olcedinin Nihai Uygulama Formuna Déniistiiriilmesi

AFA ve DFA sonrasinda FMO'niin son halinin 16 maddeden olusan 5 faktorli
bir yapida oldugu belirlenmistir. Ol¢me araci uygulama formuna déniistiiriiliirken,
ilgili hedef grubun hazirbulunusluklar1 goz o6niine alinarak, uzmanlarca gl
Likert yapinin en uygun dereceleme bi¢imi olacagina karar verilmistir. Bu 6lgegin
uygulanmasi sirasinda okuyucu ve isaretleyici destegine ihtiya¢ duyulmaktadir.
[saretleme konusunda ¢ocuklara kolaylik saglamak adina hig segenegi ®), biraz

secenegi © ve ¢ok secenegi ise emojileri ile kodlanmistir. Cocuklarin mad-
deleri anlama ve 6ztimseme konusunda sorun yagamamalar1 adina 6lcekte negatif
anlamli maddelere yer verilmemistir. Olgek puanlanirken hig segenegi sifir, biraz
secenegi bir ve ¢ok secenegi iki puan ile puanlandirilmaktadir. Olgekten alinan
puanlarin 0-0,66 araliginda olmasi diisiik, 0,66-1,32 araliginda olmasi orta, 1,33-
2,00 araliginda olmasi ise yiiksek diizeyde fen merakini temsil etmektedir. Uygu-
lama sirasinda ¢ocuklarin kendilerini daha rahat ifade edebilmeleri ve birbirleri-
nin yanitlarindan etkilenmemeleri adina bireysel uygulama yapilmistir. Uygulama
stiresi her ¢ocuga gore degismekle birlikte ortalama 5 ila 8 dakika arasindadir. Ni-
hai form 6rnegi eklerde yer almaktadr.

TARTISMA, SONUC VE ONERILER

Bu aragtirmada gelistirilen FMO 6l¢egi, ¢ocuklarin fen bilimlerine yonelik me-
rak diizeylerini ortaya ¢ikarma amacini tagimaktadir. Aragtirma sonunda, FMO
olgeginin gecerlik ve giivenirlik yoniinden yeterli diizeyde oldugu belirlenmistir.
Yapilan analizler dogrultusunda 6lgegin 16 madde ve bes faktorli bir yapida oldu-
gu ortaya ¢ikmistir. Agimlayici faktor analizi sonrasinda belirlenen faktor yapilar:
uzman gorisii alinarak “Evrensel olaylara merak”, “Arastirmaya merak’, “Tekno-
lojiye merak’, “Cevresel olaylara merak’, ve “Canliliga merak” olarak isimlendi-
rilmistir. AFA ile ortaya ¢ikarilan bu sonuglar DFA ile de dogrulanmis ve uyum
indeksleri 6lgegin kabul edilebilir diizeyde sonuglar verdigini gostermistir. Uyarla-
nan 6lgegin guivenirlik diizeyi ise AFA 6rneklemi i¢in .73; DFA 6rneklemi i¢in .80
olarak tespit edilmis ve bu sonuglar 6l¢egin i¢ tutarlilik diizeyinin yiiksek oldugu-
nun gostergesi olarak kabul edilmistir. Arastirma kapsaminda elde edilen verilerin
analizleri sonucunda, bu ¢alismanin model-veri uyumu agisindan kabul edilebilir
bir yapiy1 6l¢mede yeterli 6zelliklere sahip oldugu belirlenmistir.

Bu aragtirmada elde edilen sonuglara gore, 6lgegin erken ¢ocukluk dénemin-
de fen bilimlerine yonelik merak: belirlemede kullanima uygun bir yapida oldugu
ifade edilebilir. Bu 6lgegin gelistirilme siirecinde AFA ve DFA ¢alismalar: siiresince
60-72 aylik toplam 645 ¢ocuga ulagilmistir. Olgme aracinin gelecekte daha genis
ve daha biiyiik 6rneklemlerde kullanilmasi ile bu aragtirmanin sonuglarinin ge-
nellenebilirliginin de artacag: ileri siiriilebilir. Bu ¢alisma kapsaminda gelistirilen,
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gecerlik ve giivenirlik analizleri yapilan FMO 6&l¢eginin, fen bilimlerinin 6greni-
minde temel bilgi ve becerilerin olusmaya bagladig: erken ¢ocukluk déneminde
ogrencilerin fen bilimlerine yonelik merak ve egilimlerini belirlemede yol gosterici
bir enstriiman olabilecegi diistintilmektedir. Bu dl¢egin ilgili 6rneklem grubunun
fenne yonelik duyugsal gelisimleri acisindan yararl bilgiler elde etmede kullani-
labilecegi diistintilmektedir. Literatiirde belirtildigi iizere, 6grenmede duyussal
boyutun dikkate alinmadig1 kosullarda etkili bir 6grenmenin miimkiin olmadig:
bilinmektedir (Ozden, 2002). Fen bilimlerine yénelik 6grenmelerin incelendi-
¢i caligmalar genellikle biligsel boyuta odaklandigindan duyussal boyuta yonelik
caligmalara ihtiya¢ duyulmaktadir. Bu sayede egitimin ilk yillarindan baglayarak
fen bilimlerine yonelik egitimin boyutlarini anlamada FMO 6lgeginin alana katki
sunabilecegi diistintilmektedir. Elbette ki, merak gibi ¢cok boyutlu ve kisisel bir duy-
gunun Olgiilmesinde tek bagina bir 6l¢me yontem-tekniginin yeterli olmayacag:
diisiiniilebilir. Bu kapsamda FMO 6l¢eginin kullanildig1 galigmalarda sonuglarin
kargilagtirilabilmesi ve merakin derinlemesine boyutlarinin belirlenerek karsilas-
tirllabilmesi i¢in nitel veri toplama teknikleri ile es zamanli olarak kullanilmasi
onerilebilir. Tiim bu agiklamalar dogrultusunda FMO 6lgeginin, 60-72 aylik ¢o-
cuklarin fen bilimlerine yonelik meraklarini 6l¢gmede alternatif bir segenek olarak
kullanilabilecegi sdylenebilir.

Tesekkiir ve Aciklamalar

Aragtirmanin gegerlik ve giivenirlik ¢alismalarina katk: saglayan tiim ¢ocuklara
ve ailelerine tesekkiirler.

Cikar Catigmasi

Makalenin yazarlar1 arasinda, ¢aliyma kapsaminda herhangi bir kisisel ve finansal
¢ikar catismasi bulunmamaktadir.

Yazar Katki Oranlari

Caligmanin Tasarlanmasi (Design of Study): AST(%50), SY(%50)
Veri Toplanmasi (Data Acquisition): AST(%100)

Veri Analizi (Data Analysis): AST(%50), SY(%50)

Makalenin Yazimi (Writing Up): AST(%50), SY(%50)

Makalenin Gonderimi ve Revizyonu (Submission and Revision): AST(%50),
SY(%50)
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EK. Fen Merak Ol¢edi

CocUK AdI/PUMUZU: ...t
Uygulayiciya not:

Bu galismay1, gocuk ile birlikte, diger gocuklardan uzak bir ortamda,
1s1, 151k, ses gibi gocugun dikkatini dagitabilecek uyaranlarin minimum seviyede
oldugu kosullarda gergeklestirmeniz 6nerilir. Uygulamadan hemen 6nce gocuga
asagidaki yonerge okunur:

" Merhaba ....... (Cocugun adi),

Simdi sana bazi ciimleler syleyecegim. Beni dikkatle dinleyerek séyledigim seyleri

ne kadar merak ettigini diisiinmeni, hic merak etmiyorsan parmagdinla buisa-

reti gdstermeni, biraz merak ediyorsan @ bu isareti, cok merak ediyorsan
bu isareti gdstermeni istiyorum. Hadi bir deneme yapalim. Mesela bugtin okulda
neler 6grenecedini ne kadar merak ediyorsun? Cevabi parmadinla gésterebilir mi-
sin?

(Eger cocuk parmakla géstermeyi reddederse, s6zlii olarak ifade edebilecegini
de séyleyebilirsiniz. Eger katim saglama konusunda isteksizse, daha sonra tekrar
deneyebilecedinizi séyleyip oturumu sonlandirabilirsiniz.)

Tesekkiirler, harika. Simdi eger hazirsan diger ciimleleri senin igin okuyabilir-
im. Séyledigim seyleri ne kadar merak ettigini yine parmagdinla isaret ederek gos-
terebilirsin. Tekrar okumami istedigin ciimle olursa bana séyleyebilirsin. Baslay-
alim mi?”

Gocuktan onay almadan uygulamaya baslamayin. Yanit vermek istemedigi
maddeler olursa zorlamayin, bir sonraki ifadeye gegin ve oturum sonunda at-
ladiginiz ifadeleri tekrar okuyun. Cocuga diisiinmesi igin ihtiya¢ duydugu kadar
siire verin.
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Puanlama anahtar::

Hig Biraz Cok
Ne kadar merak edersin? Hig=0 Biraz=1 | Cok=2

1 Uzayda neler oldugunu ,

2 | Yildizlarin nasil olustugunu,

3 | Gezegenlerin nasil gokyiiziinde durduklarini,

.......

5 | Saatlerin nasil galistigini,

Mikroskopla inceleme yapmayst,

6
7 Makinelerin nasil galigtiklarini,

8 | Bilim insanlarinin nasil yagadiklarini,

9 Diinyanin iginde neler oldugunu,

10 | Dinozor fosillerini,

11 | Hayvanlarin birbiri ile nasil iletisim kurduklarin,

12 | Kuslarin nasil ugtuklarini,

13 | Glines olmasaydi hayatin nasil olacagini,

14 | Adaglarin nasil oksijen irettigini,

15 | Organlarimizin nasil gahstigini,

16 | Beynimizin viicudumuzu nasil yonettigini,
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DEVELOPMENT OF THE CURIOSITY SCALE FOR SCIENCE IN
EARLY CHILDHOOD: VALIDITY AND RELIABILITY STUDIES?

ABSTRACT

The primary purpose of this study is to develop a valid and reliable measure-
ment tool that aims to reveal the perceptions of early childhood children’s curiosity
towards science. Since there is no curiosity scale appropriate for early childhood
and science in the literature, scale development studies were started in order to fill
this gap in the literature. Firstly, a literature review was conducted to examine the
dimensions of the concept of curiosity, and then an item pool was created throu-
gh focus group interviews with children. The items were presented to the expert
opinion and necessary arrangements were made. After obtaining the ethics com-
mittee and Ministry of National Education permissions required for the study, the
questions were converted into an online form and sent to preschool teachers who
were working in a province in the Black Sea region. The instructions necessary for
the form to be administered to the students by their parents were also given to the
teachers. The parents read the scale items to the children and checked the items on
their behalf. In total, 645 children were reached, 372 for exploratory factor analysis
and 273 for confirmatory factor analysis. The scale, with 25 statements before the
exploratory factor analysis, exhibited a structure with 16 statements and 5 factors
after the analysis. Following the confirmatory factor analysis, the reliability coeffi-
cient of the developed scale was determined as .80 for the whole scale and .75, .80,
.80, .81, .82 and .75 for its sub-dimensions, respectively. It was concluded that the
scale developed based on the research findings was valid and reliable.

Keywords: Early Childhood, Curiosity, Science, Measurement Tool, Validity,
Reliability.

ek

ERKEN COCUKLUK DONEMINDE FEN BiLIMLERINE YONELIK
MERAK OLCEGININ GELISTIRILMESI: GECERLIK VE GUVENIRLIK
CALISMALARI
0z

Bu ¢alismanin amaci, erken ¢ocukluk dénemindeki ¢ocuklarin fen bilimlerine
yonelik merak algilarini ortayr koymay: hedefleyen gecerlik ve giivenirlik diizeyi

[2]  This research was carried out as a part of Asli Sarigan Tungac's doctoral thesis under the supervision of
Stleyman Yaman.
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yiiksek bir 6l¢gme aracinin gelistirilmesidir. Alanyazinda erken ¢ocukluk dénemine
uygun ve fen bilimlerine yonelik bir merak 6l¢egine rastlanamadigy i¢in literatiir-
deki bu eksikligin giderilmesi amaciyla 6lgek gelistirme ¢aligmalarina baglanmus-
tir. Oncelikle literatiir taramasi yapilarak merak kavraminin boyutlari incelenmis,
ardindan ¢ocuklarla yapilan odak grup goériismesi ile madde havuzu olugturul-
mugtur. Olusturulan maddeler uzman goriisiine sunularak gerekli diizenlemeler
saglanmigtir. Aragtirma icin gerekli olan etik kurul ve MEB izinleri alindiktan
sonra sorular online forma dontstiiriilmils ve Karadeniz bélgesinde yer alan bir
ilde gorev yapan okuloncesi 6gretmenlerine génderilmistir. Ogretmenlere, formun
ogrencilere velileri tarafindan uygulanabilmesi i¢in gerekli olan yonerge de veril-
mistir. Bu sayede veliler 6lcek maddelerini ¢ocuklara okuyarak onlar adina isaret-
lemeler yapmuislardir. Agimlayici faktor analizi i¢in 372, dogrulayici faktor analizi
i¢in 273 olmak tizere toplamda 645 ¢ocuga ulagilmistir. Agimlayici faktor analizi
oncesinde 25 ifadeye sahip olan 6l¢ek, analiz sonrasinda 16 ifadeli ve 5 faktor-
den meydana gelen bir yap: sergilemistir. Gelistirilen 6l¢egin giivenirlik katsayisi
dogrulayici faktor analizi sonrasinda 6lgegin tamamu igin ,80; alt boyutlar icinse
sirasiyla ,75; ,80; ,81; ,82 ve ,75 olarak belirlenmigtir. Arastirma bulgularina daya-
narak gelistirilen 6l¢egin gecerlik ve giivenirlik diizeyi bakimindan yeterli oldugu
sonucuna ulagilmigtir.

Anabhtar Sozciikler: Erken Cocukluk, Merak, Fen Bilimleri, Olgme Araci, Ge-
gerlik, Giivenirlik.

i

INTRODUCTION

From the past to the present, curiosity has been an interesting research topic
on which various studies have been conducted. When the studies on the concept
of curiosity are examined, it can be seen that different definitions have been made
by different researchers. Emotional reactions are formed by our mental processes
interpreting and labeling events, phenomena, situations, thoughts and environ-
mental stimuli. Such reactions include emotions that reflect our mental states such
as happiness, fear, surprise, joy, anger and curiosity. These are known as ‘standard
emotions, i.e. the reactions through which a person can transfer both mental and
physical states to the outside world (James, 1984). One of the preliminary research
projects on this subject defines curiosity, which is described as one of the standard
emotions, as a source of motivation that directs a person to do research when we
do not have enough information about a subject. (Berlyne, 1966). Curiosity makes
a person have a tendency to question, experiment and think when confronted with
contradictory elements. That is why Vidler (1972) described curiosity as a source
of motivation, while Weisler and McCall (1976) stated that curiosity has a kinetic
structure related to exploratory behaviors directed toward acquiring knowledge.
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Early childhood is a critical period for children to explore, wonder and learn
about the world (Turhan & Ozbay, 2016). During this period, children’s curiosity
feeds their desire and motivation to learn, and contributes to the development of
their discoveries and experiences. It is therefore important to measure and under-
stand the different dimensions of curiosity in early childhood to improve children’s
learning experiences. In particular in disciplines such as science, curiosity can help
children to develop scientific thinking and problem-solving skills and may shape
their future career choices.

Arend, Gove, and Sroufe (1979) concluded that children, especially in the age
group of five, have a high sense of curiosity. Attempts to understand human behav-
ior also include the innate curiosity drive of human beings and the sources of this
drive. Currently, Darancik (2018) emphasizes that curiosity is an intrinsic motiva-
tion and that it is extremely important for the development of humanity and the
production of new knowledge.

Studies conducted regarding the dimensions of the concept of curiosity show
that this concept has been addressed from different perspectives. For instance,
in a curiosity scale developed by Demirel and Diker-Coskun (2009), depth and
width were defined as sub-dimensions of curiosity. Deringl, Yaman, Ozsari, and
Cagirgan (2010) indicated that people with width dimensions are individuals who
do not hesitate to spare time to obtain information on different subjects, while
people with depth dimensions are individuals who conduct more detailed and in-
depth research. Although social curiosity is also accepted as one of the sub-dimen-
sions of curiosity (Kurtbas, 2011), Acun, Kapikiran, and Kabasakal (2013) defined
sub-dimensions of curiosity such as flexibility and acceptance of uncertainty in
the curiosity and exploration scale. However, these studies do not cover the early
childhood period. For this reason, it is thought that the development of a scale
that will reveal the dimensions of curiosity towards science in early childhood can
make an important contribution to the field.

According to the available data, there is a limited number of measurement tools
developed to measure the concept of curiosity in the study, and most of them were
developed/adapted for different target groups from early childhood. According-
ly, first, a review of existing measurement tools was conducted to determine and
measure the dimensions of the concept of curiosity in the study. However, only
one measurement tool was found in the Turkish literature, and it aims to measure
scientific curiosity in early childhood (Karatas, 2021). As such, it is important to
develop an instrument with high validity and reliability to contribute to the deve-
lopment of the field. However, the lack of an instrument that directly addresses
science shows that more research is needed in this area.
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The primary aim of this study is to develop a valid and reliable measurement
tool that seeks to reveal 60-72-month-old children’s perceptions of curiosity towar-
ds science. Children aged 60-72 months are in a developmentally critical period
as they are in the preschool period before formal education. During this period,
revealing children’s curiosity about science can reveal data that will contribute to
their development as science-literate individuals in their future lives. The sense of
curiosity developed at an early age is an important driving force for the advance-
ment of science and technology. Curiosity about science helps children unders-
tand nature and their environment, solve problems, and develop scientific thin-
king skills. Moreover, curiosity about science developed at an early age can affect
important decisions such as career choices in the future. In this regard, measuring
and encouraging curiosity about science in early childhood can contribute to the
development of future scientists. Within this context, determining the curiosity
orientations of students with this measurement tool developed in this regard can
contribute to guiding them according to their developmental characteristics.

METHOD

Research Model

As the purpose of this research is to develop a measurement tool with high
levels of validity and reliability, the method of the research is a methodological
validity and reliability study. Scale development studies are a research method used
to understand the qualities measured in relation to a particular subject or feature.
While the main goal of such research is to create stimuli that will stimulate the
feature planned to be measured and the appropriate response categories for them,
it is also to prove that the scale is valid and reliable (Erkus, 2019).

Working Group

The study included children between 60-72 months of age and the data were
collected online due to the pandemic. To this end, preschool teachers in the cen-
tral Black Sea region were contacted to obtain the necessary permissions and were
informed about the implementation procedure. Parent consent forms were also
sent to the teachers. The participation in the study was completely voluntary and
this was highlighted to the participants as an important emphasis. Teachers of
60-72-month-old students shared the scale on social media platforms where they
communicate with parents, and parents filled out the form with their children.
Overall, 645 children were reached and 372 participants responded for exploratory
factor analysis and 273 participants responded for confirmatory factor analysis.
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Data Collection Procedure

The necessary permissions (ethics committee and Ministry of National Edu-
cation implementation permit) were first obtained to create the items of the data
collection tool. Afterwards, a focus group interview was conducted with children
aged 60-72 months to identify what children are generally curious about, how they
define curiosity, and the concepts and phenomena they are curious about science.
In this scope, face-to-face interviews were conducted with a total of 16 children for
10-18 minutes. As a result of the interviews, scale items were created and an item
pool for the scale was prepared by taking expert opinions. The prepared items were
organized in a three-point Likert form and tested for comprehensibility by the chil-
dren. In order to do this, a pre-application was conducted with two children aged
60-72 months. In the pre-application, each child was interviewed individually and
in a quiet environment, and the comprehensibility of the items by the children was
tested. It was found that children had no problems in understanding and scor-
ing the items. Furthermore, it was also observed that the application time in the
pre-application was around 10 minutes on average. This situation was interpreted
as a process that would increase the validity level of the scale and that there was
no need for a long-term application. This is because it is known that preschool
children have short attention spans (Ozeng & Cekirdekgi, 2013). In this regard, the
fact that the application period required for the scale is not long is a support that
will increase the internal validity of the research in order not to distract children’s
attention.

After the completion of the pilot study, it was planned to conduct studies to
determine the validity and reliability level of the scale, but in this process, the
COVID-19 outbreak emerged worldwide. Turkey was also severely affected by the
pandemic and compulsory measures were taken in many areas such as social life,
working conditions, and education. Some of these measures include full lockdown
(curfew for all institutions and individuals) and distance education. For this rea-
son, it was not possible to collect data face-to-face with children and the data col-
lection phase of the scale development process for validity and reliability studies
was disrupted for a long time.

During this process, a short practitioner guideline was prepared as an alterna-
tive way based on the pilot study data, and the item pool was transformed into an
online form. Preschool teachers who continue their education through distance
education in the districts of a province in the Black Sea Region were informed
about the scale development study and asked to contribute to the data collection
process by contacting parents. Parents were shared the link and instructions of the
measurement tool through the social communication groups established by the
teachers for communication with parents. The data were collected from the chil-
dren through the parents who gave their consent after it was stated that the study
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was based on volunteerism and that the data collected would only be used within
the scope of a doctoral thesis.

The form and instructions were delivered to the parents of the children by pres-
chool teachers working in the province of Samsun, and a total of 381 data were
obtained within a two-month implementation period. Outlier and missing value
analyses of these data were conducted. As a result of the analysis, it was decided to
exclude 9 data from the analysis due to the fact that four of them had many blank
answers and five of them had the same score for all items, and 372 data were inc-
luded in the factor analysis of the measurement tool. Pearson correlation was exa-
mined for item-scale correlation and all items were included in the factor analysis
since it gave a significant correlation of 0.20 and above (Tavsancil, 2006:48).

Validity, Reliability and Ethics

Exploratory and confirmatory factor analyses were conducted to ensure the
construct validity of the developed measurement tool, and expert opinions were
taken for content and face validity. In order to determine the reliability of the scale,
the internal consistency coefficient was calculated.

Ethics Committee Permission Information

In this study, all the rules specified in the “Directive on Scientific Research and
Publication Ethics of Higher Education Institutions” were followed.

Name of the Ethics Committee: xxxxxx University Social Sciences and Huma-
nities Ethics Committee

Date of Ethical Assessment Decision: xxxxx

Ethical Assessment Certificate Number: xxxx
RESULTS

Focus Group Interview Results

The interviews were semi-structured and additional questions were asked ac-
cording to the course of the interview. Interviews were ended when the responses
reached saturation and became repetitive. An item pool was created as a result of
the analysis of the data obtained. A sample of the interviews with the children is
presented below (R: Researcher, C1: Child 1, C2: Child 2, C3: Child 3):

R: What does it mean to be curious for you?
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C1I: To be curious is like asking how something would be like or something like that.
R: So, what do people who say so do? Those who are curious?

C1I: For example, they think about what they are curious about, and if it is somet-
hing they can do or something they can do with other people, they do it themselves
if it is easy. But if not, they ask their family and friends for help.

R: Who else do they ask for help? Other than family and friends?
C1: From people who are at home. They also ask from teachers.
R: From people who know about the subject?

C1I: For example, they can ask their teachers how they know such things.

R: For example, what are they more curious about differently than children?
C2: The body. And machines.

R: What are children curious about?

C2: I'm curious about machines too.

R: What are you curious about machines?

C2: How they work. How does hot air make a balloon rise? I am curious about
how ants can carry heavy loads.

R: What do you do to learn something you are curious about?

C3: For example, I think of something, I pick up the book and pretend to read it.
But when I learn to read, I will actually read it.

R: Do you like books?

C3: I like them because they have many dreams. Children realize their dreams
with it. I also want to read books when I grow up.

When the responses to the question “What does curiosity mean to you?” were
examined, it was observed that children mostly explained curiosity as wanting to
learn something very much and trying to do something. It was concluded that the
responses were linked with concepts such as thinking, research, creation, and un-
covering. Based on these findings, curiosity for children is having a desire to learn
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something and striving to learn with this motivation, uncovering information in
this process, researching it, and thinking about it.

When the children were asked the question “What do curious people do?”, they
responded that a curious person is a researcher, who fantasizes, tries to learn, and
asks questions to someone. The concepts of questioning and curiosity, which are at
the basis of inquiry, emerged as the answer to this question. According to the chil-
dren, people who are curious are people who dream, research, think, read books,
explore, try to find out, and strive to learn. After recording the answers received
from the children, another question, “What are people most curious about?” was
asked and the answers received are presented below.

When the answers to the question “What do people are most curious about?”,
which was asked to determine with which concepts or actions children associate
curiosity, it was found that concepts such as books (f:6), the world (f:4), and the
future (£:3) were frequently expressed by the students. The questions so far were
asked in order for the children to have a general knowledge about the subject of the
interview and to feel comfortable and safe for the question to be asked in order to
determine their curiosity towards science, which was the main target question so
that they could give a sincere and honest answer to the question.

Figure 5. Children’s Answers to the Question “What are you most curious
about?”

Children were asked the question “What are you most curious about?” in order
to select and distinguish the ones related to science among the topics that chil-
dren were curious about. This question was emphasized and additional questions
were asked to help children explain their answers. Within this scope, it was found
when the answers of the children were analyzed that almost all of what they were
curious about were contexts related to science topics. Besides the questions above,
children were also asked questions such as “Do you think adults and children are
curious about the same things?”, “Do your family and friends think you are a curi-
ous person, why?” and “Who is the most curious person you know? Why?” and the
dimensions of their views on the concept of curiosity were tried to be revealed. As
it can be seen here, children expressed curiosity in many different dimensions such
as natural events, life, astronomy, physical events, technology, engineering applica-
tions, and research. These responses helped us to have a preliminary idea about the
possible dimensions of the science curiosity scale, and in this regard, they played a
guiding role in the creation of sample items.

From the results obtained, an item pool consisting of 25 statements was created
and presented to the expert opinion. The table that was prepared for the item pool
and expert opinion is given in the appendix. For the sample items, one basic educa-
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tion expert, two preschool teachers, two science education experts, one curriculum
and instruction expert and one language expert were consulted. The items were
edited in line with the feedback from the experts.

Exploratory Factor Analysis Studies

The 381 data collected for exploratory factor analysis were examined, and it
was determined that there were duplicate markings and incorrect data entries in
the data from 9 people in this data set, so they were excluded from the analysis,
and the analysis continued with the data obtained from 372 people. SPSS statisti-
cal package program was used in the analysis. In this scope, Kaiser-Meyer-Olkin
(KMO) and Bartlett Sphericity Test (BST) results were examined to determine the
suitability of the sample for factor analysis. The results of the analysis are given in
the table.

Table 1. KMO and Bartlett’s Test Results of Science Curiosity Scale

KMO 73
BKT Chi-square 752,611
sd 120
P ,000

The KMO value of the scale was found to be .73 and the Bartlett test signifi-
cance level was found to be .000. Tabachnik and Fidell (2013) suggest that in order
for the sample size to be deemed appropriate, the KMO value should be at least .60
and above, and the BST test should be less than .05. In this context, it is accepted
that the sample is suitable for factor analysis.

In order to determine the factorization status, Varimax rotation was used.
Varimax rotation is the most widely used rotation technique to reveal the factor
structure and it maximizes the sum of the squares of the coeflicients in each of the
vectors (Jackson, 2005). As a result of Varimax rotation, 9 items (m6, m9, m10,
ml4, m18, m19, m20, m21, m25) that did not conform to the scale factor structure
and had low factor loadings were removed from the scale. At the end of Varimax
rotation, the item-total correlations, factor loadings, and internal consistency coef-
ficients of the scale are presented in Table 2.
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Table 2. Exploratory Factor Analysis Results of Science Curiosity Scale

Factor Loadings
ftems ltem-scale correlation Factor 1 Factor2 Factor3  Factor4 Factor5
m22 ,54 ,66
ml5 47 ,65
ml7 ,58 ,63
m23 ,48 ,57
mll ,65 72
m8 ,50 ,66
mb5 ,53 ,64
m4 ,57 ,73
ml ,55 ,67
m2 ,58 ,63
m7 47 ,64
ml2 41 ,62
m24 ,52 ,61
m3 ,61 ,76
mlé ,54 ,67
ml3 ,54 ,56
Factors Eigenvalue Variance Explained  Cronbach’s Alpha
1 1,89 11,80 ,60
2 1,79 11,19 ,69
3 1,68 10,48 ,74
4 1,63 10,20 ,73
5 1,56 9,75 ,68
Total 53,42 73

As can be seen in Table 2, item-scale correlations ranged between 0.41 and
0.66. The eigenvalues of the sub-dimensions are above 1 and the total variance
they explain together is 53.42%. The sub-dimensions represent 11.80%, 11.19%,
10.48%, 10.20% and 9.75% of the total variance, respectively. The internal consis-
tency reliabilities of the sub-dimensions were calculated as .62, .69, .69, .74, .73 and
.68; the internal consistency coeflicient for the whole scale was calculated as .73.
Cronbach’s alpha values between .60 and .80 in Likert-type scales are considered as
a sign that the scale is highly reliable (Yildiz & Uzunsakal, 2018). Considering these
tindings, it was determined that the Science Curiosity Scale (SCS) had a structure
consisting of 5 sub-dimensions at the end of the exploratory factor analysis, and
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then expert opinion (two science education experts and one elementary education
expert) was consulted on the naming of these factors. The following table shows
each sub-dimension and the items that make up these dimensions.

Table 3. Sub-dimensions and the Statements in these Dimensions

Factor Item Expressions (How curious are you?)
M15 What's happening in space,
Curiosity about M17 How stars are formed,
universal events M22 How the planets stand in the sky,
M23 How the world revolves,
M5 How clocks work,
Curiosity about . . )
M8 Examining with a microscope,
technology
Mil1 How machines work,
M1 How scientists live,
Curiosity about . .
M2 What's going on in the world,
research
M4 Dinosaur fossils,
Curiosity about M7 How animals communicate with each other,
environmental Mi12 How birds fly,
phenomena M24 ‘What life would be like without the sun,
M3 How trees produce oxygen,
Curiosity about
. . M13 How our organs work,
living things
M16 How our brains govern our bodies,

Based on the common decision made after the experts examined the items for-
ming the factors together and compared them with the literature, the factors were
named as follows; 1. Universal events, 2. Technology, 3. Research, 4. Environmen-
tal events, 5. Living. After the completion of the EFA process, the suitability of
this 5-factor structure consisting of 16 items was subjected to confirmatory factor
analysis.

Confirmatory Factor Analysis Studies

Confirmatory Factor Analysis (CFA) analysis was applied to verify the struc-
tural appropriateness of the 5-factor scale identified by EFA. For this study, data
collection was initiated again and a total of 273 data were obtained. Chi-square,
chi-square/degree of freedom, GFI, CFI, IFI, AGFI, RMR and RMSEA values were
examined within the scope of CFA analysis conducted with the LISREL package
program. The values determined for these fit indices are presented in Table 4.
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Table 4. Reference Values of Confirmatory Factor Analysis Fit Indices and Results Obtained
in the Scope of Analysis

Concordance

Index Normal Value Acceptable Value Scale Values
X2 p<,05 p<,05 ,000
¥2/sd <2 5> 1,81
GFI >,95 >,90 93

CFI >,95 >,90 ,90
AGFI >,95 >,85 ,90
RMR <,05 <,10 0,02
RMSEA <,05 <,10 0,06

As can be seen in the table, the model fit indices calculated as a result of CFA
were X2 p:,000, x2/sd: 1.81, GFI: ,93, CFI: ,90, IFI: ,90, AGFI: ,90 RMR: 0.02, and
RMSEA: 0.06. The obtained values reveal that the model fit was achieved to an
appropriate extent (Erkorkmaz, Etikan, Demir, Ozdamar, & Sanisoglu, 2013). The
ratio of the chi-square statistic to the degrees of freedom as 1.81 can be considered
as an indicator that the model has a good fit (Kline, 2016).

The standard value diagram of the resulting structure is shown in the figure.
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Figure 1. Standard Value Diagram of the CFA Model

As the fit indices were acceptable and the fit shown in the path diagram was
good, there was no need for any modification among the items. Following this
stage, it can be said that the 5-factor structure determined by EFA was confirmed
as a result of the CFA analysis conducted on the data obtained from a new sample.
The results of EFA and CFA were considered as evidence of the construct validity
of the scale and the appropriateness of the internal consistency coeflicients as evi-
dence of its reliability.
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Reliability Studies

In order to ensure the reliability of the research, the internal consistency co-
efficients of the developed scale were determined and Test-Retest reliability was
examined.

Determination of Internal Consistency Coefficients

The consistency of the items of a scale with each other and with the whole scale
shows the internal consistency of the scale (Baykul, 2000). Cronbach’s Alpha co-
efficient is one of the methods used to determine internal consistency. Therefore,
Cronbach’s Alpha coefficient was calculated to determine the internal consistency
of the FMQ scale. During the development process of the measurement tool, the
coeflicients for the whole scale and its sub-dimensions were calculated for each
sample in line with the data obtained from the children for EFA and CFA analyses
and presented in Table 6.

Table 6. Cronbach’s Alpha Reliability Coefficients for the Overall Measurement Instrument
and Each Sub-Dimension

Factors Item Number EFA Sample CFA Sample
Factor 1 4 ,60 ,75
Factor 2 3 ,69 ,80
Factor 3 3 ,73 ,81
Factor 4 3 73 ,82
Factor 5 3 ,68 ,75
Total 16 73 ,80

The results of the analysis show that the internal consistency coeflicients of the
entire scale and its sub-dimensions vary between .60 and .82. These values are con-
sidered quite reliable for Likert-type scales (Yildiz & Uzunsakal, 2018).

Test-Retest Reliability

The test-retest method is used to determine the level of consistency of a mea-
surement tool by measuring the correlation between the data obtained as a result
of the application of a measurement tool to different samples at two different times
(Erkus, 2003). By doing so, the stability of the measurement tool can be determi-
ned. This study analyzed the EFA and CFA data collected at two different times and
determined the Pearson Product Moment Correlation coefficient between these
data sets. Since data were collected from 273 children for the CFA sample, the data
of 273 children were randomly selected from the EFA sample and the analysis was
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performed. The results of the analysis showed that there was a high and significant
positive correlation between the results obtained from two different applications of
the measurement tool (r(273)=,90; p< ,05).

TransformationoftheScienceCuriosityScaleintotheFinalApplicationForm

Following EFA and CFA, it was found that the final version of the FMQ had
a 5-factor structure consisting of 16 items. While transforming the measurement
tool into the application form, it was decided by the experts that the triple Likert
structure would be the most appropriate scoring format, taking into account the
readiness of the relevant target group. Reader and marker support is needed during
the implementation of this scale. In order to facilitate children’s marking, the not

at all option was coded with &), the somewhat option with =/ and the very option
with &) emojis. Negatively significant items were not included in the scale in or-
der to prevent children from having problems in understanding and assimilating
the items. While scoring the scale, none option is scored with zero points, some
options with one point, and many options with two points. Scores between 0-0.66
represent a low level of science curiosity, between 0.66-1.32 represent a medium
level of science curiosity, and between 1.33-2.00 represent a high level of science
curiosity. During the application, individual applications were made so that chil-
dren could express themselves more easily and not be affected by each other’s an-
swers. Although the duration of the application varies according to each child, it
is between 5 and 8 minutes on average. A sample of the final form is included in
the annexes.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

The SCS scale developed in this study is intended to reveal children’s level of
curiosity towards science. As a result of the study, it was found that the validity and
reliability of the SCS scale were adequate. The analysis revealed that the scale had
16 items and a five-factor structure. After exploratory factor analysis, the factor

» «

structures were named as “Curiosity about universal events”, “Curiosity about re-
search’, “Curiosity about technology”, “Curiosity about environmental events’, and
“Curiosity about living things” by taking expert opinion. These results obtained
with EFA were confirmed with CFA and the fit indices showed that the scale yield-
ed acceptable results. The reliability level of the adapted scale was determined as
.73 for the EFA sample and .80 for the CFA sample, and these results were accepted
as an indication that the internal consistency level of the scale was high. The anal-
ysis of the data obtained within the scope of the study revealed that this study has

sufficient features to measure an acceptable structure in terms of model-data fit.
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Based on the results obtained in this study, it can be concluded that the scale
has a structure suitable for use in determining curiosity towards science in early
childhood. In the process of developing this scale, a total of 645 children aged 60-
72 months were reached during EFA and CFA studies. It can also be argued that
the generalizability of the results of this study will increase with the use of the mea-
surement tool in larger and larger samples in the future. It is believed that the SCS
scale, which was developed within the scope of this study and for which validity
and reliability analyses were conducted, can be a guiding instrument in determin-
ing students’ curiosity and tendencies towards science in early childhood when
basic knowledge and skills begin to form in the learning of science. It is considered
that this scale can be used to obtain useful information in terms of the affective
development of the relevant sample group towards science. As indicated in the
literature, it is known that effective learning is not possible under conditions where
the affective dimension of learning is not taken into account (Ozden, 2002). As
the studies that examine learning towards science generally focus on the cognitive
dimension, there is a need for studies to examine the affective dimension as well.
Therefore, it is believed that the SCS scale can contribute to the field in understand-
ing the dimensions of science education starting from the first years of education.
Needless to say, it can be thought that a measurement method technique alone
will not be sufficient in measuring a multidimensional and personal emotion such
as curiosity. Within this framework, it may be suggested to use it simultaneously
with qualitative data collection techniques in order to compare the results of the
studies in which the IPQ scale is used and to identify and compare the in-depth
dimensions of curiosity. In light of all these explanations, it can be said that the
SCS scale can be used as an alternative option for measuring 60-72-month-old
children’s curiosity towards science.
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