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Oz
Giris: Bu arastirmanin amac; iistiin yetenekli tanis1 alarak Bilim ve Sanat Merkezlerine (BILSEM) devam eden
ogrencilerin, bu merkezlere yonelik tutumlarimi belirlemek amacghi gegerli ve giivenilir bir 6lgme aract

gelistirmektir. Giincel BILSEM uygulamalar1 ve grenci profillerine uygun bir 6lcege olan ihtiya¢ dogrultusunda
bu ¢alisma gerceklestirilmistir.

Yontem: Arastirma, Ankara ilinde bulunan ii¢ farkli BILSEM’de 6grenim géren toplam 523 &grenci ile
yiriitiilmiistiir. Arastirma kapsaminda agimlayici faktdr analizi (AFA) (n = 344) ve dogrulayici faktdr analizi
(DFA) (n=179) olmak iizere iki farkli veri grubu olusturulmustur. Olgek maddeleri, 5grenci gériismeleri ve uzman
degerlendirmeleri dogrultusunda hazirlanmis; 5°1i Likert tipinde yapilandirilmistir.

Bulgular: AFA sonucunda dort faktorlii bir yapr elde edilmistir. Bu yap1 ise toplam varyansin %60.51 ini
aciklamustir. Faktorler; BILSEM’in gelisimi ve yaraticihigi desteklemesi, BILSEM’e yénelik duygusal tutum,
BILSEM proje katilimi1 ve motivasyonu ve BILSEM ve bilgi olarak adlandirilmistir. DFA bulgulari, gelistirilen
Olcegin ¢cok boyutlu yapisinin veriyle iyi diizeyde uyum sagladigini ortaya koymustur. Cronbach’s Alpha degerleri
.75 ile .88 arasinda degismistir.

Tartisma: Elde edilen analiz bulgulari, gelistirilen 6lgegin yap1 gecerligi ve i¢ tutarlilik agisindan yeterli diizeyde
oldugunu gostermektedir. Olgegin, BILSEM’e devam eden o6grencilerin bu kuruma yénelik tutumlarmi
degerlendirmede kullanilabilecek nitelikte bir arag oldugu diisiiniilmektedir. Bununla birlikte, farkli 6rneklemlerle
yapilacak uygulamalarla 6l¢egin psikometrik 6zelliklerinin yeniden test edilmesi dnerilmektedir.

Anahtar sozciikler: Ustiin yetenekli dgrenciler, bilim ve sanat merkezi (BILSEM), tutum, bilissel, duyussal,
davranigsal.
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Giris
Ustiin yetenekli bireyler; zeka, yaraticilik, liderlik kapasitesi, sanat ya da akademik alanlarda yasitlarina
gore olaganiistli performans gosteren bireyler olarak tanimlanmaktadir (MEB, 2021; Renzulli, 2011). Bu bireylerin
sahip olduklar1 potansiyelin erken yasta tanilanarak uygun egitim ortamlarinda desteklenmesi, hem bireyin
gelisimi hem de toplumsal kalkinma agisindan biiyiik dnem tasimaktadir. Tiirkiye’de bu 6grencilerin egitsel
ihtiyaglarina yanit vermek amaciyla kurulan Bilim ve Sanat Merkezleri (BILSEM), onlarmn 6rgiin egitimine ek
olarak bireysel yeteneklerini en iist diizeyde gelistirmeyi hedefleyen 6zel egitim kurumlaridir (MEB, 2021).

BILSEM’ler, Milli Egitim Bakanligi, Ozel Egitim ve Rehberlik Hizmetleri Genel Miidiirliigii’ne bagl
olarak faaliyet gostermektedir. Bu kurumlarin temel amaci, 6grencilerin bireysel farkliliklarina dayali olarak
yeteneklerini kesfetmelerine, gelistirmelerine ve 6zgiin {irlinler ortaya koymalarina imkan saglamaktir (MEB,
2021).

BILSEM’de fiistiin yetenekli 6grencilere sunulan egitim programi, bireysel farkliliklar1 esas alan ve
asamal1 bicimde yapilandirilmis bes temel programdan olusmaktadir (MEB, 2021). Uyum Programi; BILSEM’e
yeni basglayan 6grencilerin kuruma, 6gretmenlere, arkadagslarina ve 6grenme ortamina sosyal ve duygusal olarak
uyum saglamalarini hedeflemektedir. Bu siirecte 6grenciler; kurumu tanir, grup ici etkinliklere katilir ve BILSEM
kiiltiriine ilk adimlarm atarlar. Ardindan uygulanan Destek Egitim Programi, 6grencilerin biligsel becerilerini
gelistirmeye yonelik disiplinler arasi etkinlikler sunarak problem ¢6zme, elestirel diisiinme ve bilimsel siire¢
becerileri kazanmalarimi1 amaclar. Bu temel egitimin ardindan gelen Bireysel Yetenekleri Fark Ettirme (BYF)
Programi, 6grencilerin kendi giiclii yonlerini kesfetmelerine olanak tanir. BYF siirecinde dgrenciler, danigman
ogretmenlerin rehberliginde bireysel ilgi alanlarini daha yakindan taniyarak ileri diizey ¢alismalara yonlendirilir.
Bu asamay1 basariyla tamamlayan dgrenciler, Ozel Yetenekleri Gelistirme Programi (OYGP) ile tamlandiklari
yetenek alaninda (genel zihinsel, miizik veya gorsel sanatlar) daha derinlemesine egitim alirlar. Bu programda
bireysel potansiyellerine uygun zenginlestirilmis ve farklilastirilmis icerikler araciligiyla gelisim saglanir. Egitim
siirecinin son asamasinda ise Proje Uretimi ve Yonetimi Programi; dgrencilerin ilgi ve yetenekleri dogrultusunda
0zgiin proje fikirleri gelistirmelerini, bu projeleri danisman 6gretmenleri esliginde planlamalarini, yiiriitmelerini
ve sunmalarint kapsar. Bu siirecte 6grenciler; bilimsel aragtirma basamaklarini deneyimleme, problem ¢ézme,
zaman yonetimi, sunum yapma ve fikirlerini somut {irlinlere doniistiirme gibi 21. yiizyil becerilerini kazanirlar.
Béylece BILSEM’de sunulan egitim, dgrencilerin yalnizca yeteneklerini degil; aym zamanda akademik, sosyal ve
duyussal gelisimlerini de biitiinciil bigimde destekleyen bir yapiya sahiptir (MEB, 2021).

BILSEM’e 6grenci secimi, Milli Egitim Bakanlig: tarafindan her y1l merkezi olarak yiiriitiilmektedir.
Ogrenciler; genel zihinsel yetenek, miizik ve gorsel sanatlar alanlarinda olmak iizere ii¢ temel alanda
tanilanmaktadir. Tanilama siireci; smif 6gretmenleri tarafindan yapilan 6n degerlendirme, ardindan tablet
bilgisayarlar iizerinden uygulanan grup tarama sinavi ve bireysel degerlendirme basamaklarindan olusmaktadir.
Bu siireg; 6grencinin sadece akademik basarilarii degil ayni zamanda problem ¢dzme, yaraticilik, miiziksel
isitme, ritim duygusu gibi ¢oklu yetenek alanlarini da kapsamaktadir (MEB, 2024).

Bilim ve Sanat Merkezlerine olan ilgi ve ihtiyag her gegen yil artmaktadir. Nitekim 2025 yili itibartyla
Tiirkiye genelinde 81 ilde toplam 363 BILSEM’in hizmet vermesi ve devam eden aktif grenci sayismin 109.595’¢
yiikselmesi (MEB, 2025), binlerce iistiin yetenekli 6grencinin BILSEM'lerde egitim aldigii ve bu kurumlarin
egitim sistemimizdeki yerinin giderek giiclendiginin bir gostergesidir.

Tutum; bireyin bir nesneye, olaya, kisiye ya da kuruma yonelik diisiince, duygu ve davranig egilimlerini
iceren ¢ok bilesenli bir psikolojik yapidir (Rosenberg vd., 1960). Tutumun ii¢ bilesenli modeli olarak bilinen bu
yaklagim, tutumun biligsel, duyussal ve davranigsal egilim olmak iizere {i¢ temel boyutta ele alinmasi gerektigini
one slirmektedir.

1. Bilissel bilesen, bireyin tutum nesnesine iliskin inanglarini, bilgilerini ve degerlendirmelerini igerir.

2. Duyussal bilesen, bireyin tutum nesnesine karsi hissettigi duygusal tepkileri (sevgi, ilgi, hoglanma ya da
rahatsizlik gibi) yansitir.

3. Davranigsal egilim bileseni ise bireyin tutum nesnesine yonelik gosterdigi veya gostermeye egilimli
oldugu davranislar1 temsil eder (Ajzen & Fishbein, 2000; Eagly & Chaiken, 1993).

Bu model, egitim ortamlarinda bireylerin okul, 6gretmen, ders ya da kurumlara yonelik genel
egilimlerinin ¢ok boyutlu bir yapi icerisinde anlasilmasini saglamaktadir. Ogrencilerin egitim kurumlarma karsi
olumlu veya olumsuz tutumlari, yalnizca duygusal tepkilerini degil ayn1 zamanda kurum hakkindaki inang¢larini
ve bu inanglara dayali davranig egilimlerini de yansitmaktadir. Dolayisiyla tutum, 6grenme siireciyle yakindan
iliskili olup 6grencinin motivasyonunu, katilim diizeyini ve basar1 algisin1 dogrudan etkileyen onemli bir
degiskendir (Ajzen & Fishbein, 2000).
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Ustiin yetenekli grencilerin BILSEM’e yonelik tutumlari, onlarin bu kurumu nasil algiladiklarini,
o0grenme siireclerine nasil yaklastiklarin1 ve kuruma ydnelik aidiyet, baglilik ve katilim diizeylerini biitiinciil
bigimde anlamaya olanak tanir. BILSEM’ler, 6rgiin egitim sisteminden farkli olarak, dgrencilerin okul dist
zamanlarinda goniillii olarak katildiklari, akademik, sanatsal ve bilimsel iiretkenlige dayali zenginlestirilmis
o6grenme ortamlaridir. Bu yoniiyle, 6grencinin kuruma iligskin tutumu yalnizca bir duygusal egilim degil, ayni
zamanda devamlilik, katilim ve 6grenme verimi iizerinde belirleyici bir etkendir. Zorunlu okullarda 6grenciler
belirli 6l¢iide katilim gostermek zorunda olduklarindan olumsuz tutumlar 6grenme siirecini sekteye ugratsa da
okuldan tamamen kopmalaria yol agmayabilir. Ancak BILSEM’lerde durum farklidir; 6grencinin kuruma karsi
olumsuz duygular gelistirmesi, devamsizliklarin artmasina, motivasyonun azalmasina, etkilesim ve tiretkenlikte
diisiise, hatta zamanla kayit sildirme siirecine kadar ilerleyen bir uzaklasmaya neden olabilir. Buna karsin,
BILSEM’i anlamli, faydali, destekleyici ve kendini ifade etme firsatlari sunan bir ortam olarak algilayan
ogrenciler; proje temelli galismalara daha fazla katilim gosterir, yaratici tiretkenliklerini ortaya koyar ve kurumla
giiclii bir aidiyet bag1 gelistirir. BILSEM’in okul dis1, zaman agisindan yogun ve bazen yorucu yapisi goz dniinde
bulunduruldugunda, 6grencilerin bu siireci anlamli ve ddiillendirici bulmalar: devamlilik agisindan kritik bir unsur
haline gelmektedir. Ogrenciler kurumu sadece ek bir dgrenme alami olarak degil, ayn1 zamanda bireysel
potansiyellerini tanima, benzer yetenekteki akranlariyla etkilesim kurma ve kendilerini dzgiirce ifade etme firsati
olarak goriirlerse, bu durum onlarin igsel motivasyonunu gii¢lendirir ve 6grenme siireglerine aktif bi¢imde
katilmalarini saglar (Bandura, 1997; Pintrich & De Groot, 1990). Bu baglamda, dgrencilerin BILSEM’e yonelik
tutumlarinin sistematik bicimde degerlendirilmesi, kurumsal uygulamalarin 6grenci deneyimine etkisini anlamak,
olas1 sorun alanlarini belirlemek ve kurum bagliligini giiclendirecek politikalar gelistirmek acisindan son derece
onemlidir (Ajzen & Fishbein, 2000).

Alan yazinda, BILSEM’e yonelik tutumlar1 farkli paydas gruplari agisindan ele alan cesitli calismalar
bulunmaktadir. Ornegin, Yalcin ve digerleri (2021) tarafindan gelistirilen lgek, ebeveynlerin ¢ocuklarmnin
BILSEM egitimine yénelik tutumlarini degerlendirmeye odaklanarak ailelerin bakis agisina katki saglamistir.
Sicak ve Akkas (2013) ise iistiin yetenekli dgrencilerin BILSEM’e yonelik tutumlarimi dlgmeye yénelik dncii bir
calisma gerceklestirmistir. Bu calismalar, BILSEM e iliskin farkli paydas gériislerinin ortaya konmasi acisindan
onem tagimaktadir. Bununla birlikte, BILSEM sayisindaki artis, 6grenci profillerindeki gesitlenme ve egitim
programlarinin giincellenmesi, 6grencilerin kuruma yonelik tutumlarinin giincel baglamda yeniden ele alinmasin
gerekli kilmaktadir.

Giiniimiizde BILSEM’lerde bireysel yetenek gelisiminin yam sira proje tabanli 6grenme, disiplinler arasi
etkilesim ve yaraticiliga dayali etkinliklerin 6ne ¢ikmasi; dgrencilerin kuruma iliskin inanglarinin, duygusal
bagliliklarinin ve katilim egilimlerinin ¢ok boyutlu bi¢cimde degerlendirilmesini 6nemli hale getirmistir. Bu
dogrultuda mevcut calisma, iistiin yetenekli dgrencilerin BILSEM’e yonelik bilissel, duyussal ve davranissal
egilimlerini bir arada ele alan, giincel ve psikometrik agidan gegerli bir tutum 6lgegi gelistirmeyi amaglamaktadir.
Gelistirilecek bu 6l¢egin, BILSEM lerde yiiriitiilen egitim siireglerinin 6grenci bakis acisindan anlasilmasina ve
bu kurumlarda sunulan 6grenme ortamlarinin siirekli gelisimine katki saglamasi beklenmektedir.

Yontem
Arastirma Modeli

Bu arastirma, nicel arastirma yoOntemlerinden biri olan tarama modeli ¢ergevesinde yiiriitiilmiistiir.
Ozellikle dlgek gelistirme siireci izlendiginden dolay1 ¢alismada betimsel ve iliskisel tarama desenlerinden
yararlamlmistir. Arastirmanin temel amaci, iistiin yetenekli ogrencilerin BILSEM’e yénelik tutumlarmi
belirlemeye yonelik gegerli ve giivenilir bir 6lgme araci gelistirmektir. Bu dogrultuda arastirmada; 6ncelikle alan
yazina dayali olarak madde havuzu olusturulmus, ardindan uzman goriisleri dogrultusunda igerik gegerligi
saglanmig, daha sonra ise agimlayici ve dogrulayict faktdr analizleriyle 6l¢egin yapi gegerligi incelenmistir.
Uygulanan istatistiksel yontemler ve analizler dogrultusunda dl¢me aracinin gegerlik ve giivenirlik degerleri ortaya
konmustur.

Calisma Grubu

Aragtirmanin ¢alisma grubunu, Ankara ilinde yer alan ii¢ farkli Bilim ve Sanat Merkezine devam eden
ustiin yetenekli 6grenciler olusturmaktadir. Merkezler, aragtirmaci tarafindan yalnizca ulagilabilirlik esas alinarak
belirlenmis olup, bu nedenle 6rneklem uygun drnekleme yontemi ile olusturulmustur. Veriler, 2024 - 2025 egitim
- 6gretim y1li bahar doneminde toplanmustir.

Aragtirmaya dahil edilen 6grencilerin tamami genel zihinsel yetenek alaninda tanilanmigtir. Bununla
birlikte, baz1 &grenciler ayn1 zamanda miizik veya gorsel sanatlar alanlarinda da tanilanmis olup, bu durum
orneklemde ¢oklu yetenek profiline sahip 6grencilerin de yer almasini saglamistir.

BILSEM program yapisi geregi &grenciler, egitim siirecinde belirli asamalardan gegmektedir. Bu
aragtirmada, Bireysel Yetenekleri Fark Ettirme (BYF), Ozel Yetenekleri Gelistirme (OYGP) ve Proje Uretimi ve
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Yonetimi programi agsamalarinda 6grenim goren Ogrenciler ¢aligma grubuna dahil edilmistir. Destek Egitim
Programi’ndaki dgrenciler ise yaslarmin daha kiiciik olmasi ve BILSEM’de daha kisa siireli egitim almalar1
nedeniyle aragtirma kapsamina alinmamaigtir.

Buna gore, BYF grubundaki 6grenciler 5. veya 6. simif diizeyinde; OYGP grubundakiler 7. veya 8. simf
diizeyinde; Proje grubundakiler ise 9. -12. smif diizeyindedir. BILSEM program yapisi geregi, calismaya katilan
ogrencilerin kurumda en az iki yildir egitim gérmekte olduklari, proje asamasindaki dgrencilerin ise alt1 y1la kadar
BILSEM deneyimine sahip olabildikleri sdylenebilir. Arastirma siirecine toplam 523 &grenci katilmistir.
Acimlayict Faktor Analizi (AFA) icin 344, Dogrulayict Faktor Analizi (DFA) icin ise 179 Ogrenci verisi
kullanilmistir. Katilimeilarin yaglar 11 ile 17 arasinda degismektedir. Arastirma kapsaminda yer alan 6grencilere
ait detayli demografik bilgiler ise Tablo 1’de sunulmustur.

Tablo 1
Ogrencilerin Program ve Demografik Ozellikleri
AFA DFA
Grup diizeyi Kiz Erkek Toplam % Kiz Erkek Toplam %
BYF 89 78 167 49 44 34 78 44
OYGP 46 49 95 28 24 31 55 31
Proje 49 33 82 23 28 18 46 25
Toplam 184 160 344 100 96 83 179 100

Not: AFA = agimlayici faktor analizi; BYF = bireysel yetenekleri fark ettirme; DFA = dogrulayici faktor analizi; OYGP = 6zel yetenekleri
gelistirme programi.

Veri Toplama Araclar
Madde Havuzunun Olusturulmast

Aragtirmada veri toplama araci olarak, dgrencilerin BILSEM’e yonelik tutumlarmi dlgmeye yonelik
gelistirilen 6zgiin bir dlgek kullanilmustir. Olgek gelistirme siirecinde ilk olarak arastirmaci, ayn1 zamanda bir
BILSEM 6gretmeni olmasi nedeniyle sahaya hakimiyet avantajimi kullanarak 8 iistiin yetenekli 6grenciyle sohbet
tarzinda yapilandiriimams goriismeler gerceklestirmistir. Bu goriismelerde 6grencilere BILSEM e iliskin olumlu
ve olumsuz disiinceleri, sevdikleri ve elestirdikleri yonler sorulmus; 6grenci deneyimlerine dayali dogrudan
ifadeler toplanmistir. Bu 6n gériismeler, 6grencilerin kuruma yonelik tutumlarini daha sahici ve kapsamli bicimde
anlasilmasina katki saglamistir ve madde havuzunun biiyiik bir ¢ogunlugu bu goriigmelere gore sekillenmistir.

Goriismelerden elde edilen bulgular ve literatiirde yer alan dlgekten de yararlanilarak (Sicak ve Akkas,
2013), dgrencilerin BILSEM’e yonelik tutum egilimlerini 6lgmeye yonelik 60 maddelik bir madde havuzu
olusturulmustur. Hazirlanan madde havuzu, uzman gériisii alinmak iizere iki BILSEM 6gretmeni ve bir lgme-
degerlendirme uzmanina sunulmustur. Uzmanlardan gelen doniitler dogrultusunda bazi ifadeler dil ve anlam
acisindan sadelestirilmis, bazi maddeler ¢ikarilmis ve bazilari yeniden yapilandirilmistir. Yapilan bu igerik
diizenlemeleri sonucunda 6lgegin 6n formu, 57 madde olarak sekillendirilmistir.

Olgek, 5'li Likert tipi bir yapidadir ve yanit secenekleri “Kesinlikle Katiliyorum....Kesinlikle
Katilmiyorum” seklinde siralanmigtir. Olgekte hem olumlu hem de olumsuz yénde ifade edilmis maddeler
bulunmaktadir. Olumsuz maddeler analiz siirecinde ters kodlanarak degerlendirilmistir.

Veri Toplama ve Analizi

Aragtirma i¢in ilgili tiniversite ve Bilim ve Sanat Merkezlerinden gerekli izinler alinmistir. Ardindan,
aragtirmanin verileri Ankara ilinde yer alan ii¢ farkli Bilim ve Sanat Merkezinde {istiin yetenekli dgrencilerle
yapilan yiiz yiize goriismeler yoluyla toplanmistir. Agimlayicit Faktér Analizi (AFA) i¢in toplam 360 6grenciye
ulasilmis ancak eksik, hatali veya gegersiz yanitlar iceren formlar elenerek analiz siirecine 344 gecerli veri dahil
edilmistir. Benzer sekilde, Dogrulayic1 Faktor Analizi (DFA) i¢in 200 6grenciye ulasilmis fakat 21 formun
gecersiz olmasi nedeniyle analizlerde 179 6grencinin verisi kullanilmistir.

Verilerin analiz siirecinde oncelikle 6lgegin yap1 gecerligini incelemek amaciyla madde-toplam puan
korelasyonlar1 hesaplanarak, her bir maddenin 6l¢tiigii yapiya katkisi degerlendirilmistir. Akabinde, 6lgegin faktor
yapisini belirlemek icin AFA uygulanmis ve elde edilen modelin dogrulugunu test etmek amaciyla DFA
gergeklestirilmistir. DFA sonucunda ulasilan nihai 6lgek formunun i¢ tutarlilik diizeyini belirlemek amaciyla hem
Olgegin geneline hem de alt boyutlara yonelik Cronbach’s Alpha i¢ tutarlilik katsayilar1 hesaplanmigtir. Ayrica, alt
boyutlarin birbirleriyle ve dlgegin geneliyle olan iliskisini incelemek adina korelasyon analizi de yapilmustir.
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Bulgular
Yapi Gegerliligi

Calismada 6lgegin yap1 gecerliligi belirlemek iizere; madde-toplam puan korelasyon analizi ile AFA ve
DFA analizleri yapilmistir. Analizlere gecilmeden 6nce, faktdr analizi igin bir 6n kosul olan veri setinin normal
dagilimina bakilmigtir. Bu 6n kosul, AFA (n! = 344) ve DFA (n2 = 179) i¢in farkli 6rneklem gruplarindan elde
edilen veri setlerine uygulanmigtir. AFA igin verilere ait ¢arpiklik (-.589) ve basiklik katsayisi (-.046), = 1.5
araligindadir. Benzer sekilde DFA werilerine ait carpiklik (-.913) ve basiklik katsayilar1 (.644) da + 1.5
araligindadir. Ayrica her iki veri seti i¢in drneklem biiyiikligii, 30’un iizerindedir. Alanyazina gore bu durum,
verilerin normal dagilima igaret ettiginin bir gostergesidir (Cameron, 2004). Bu verilerden yola ¢ikilarak verilerin
normal dagilim gosterdigi varsayilmistir.

Madde-Toplam Puan Korelasyonu

Madde-toplam puan korelasyonu, her bir test maddesinin 6l¢egin biitiiniiyle ne derece tutarli oldugunu
belirlemede kullanilan temel bir istatistiksel dlgiittiir. Bu analiz, maddelerin dlgtiigii yapiyla ne kadar iligkili
oldugunu ortaya koyar. Pozitif ve yiiksek korelasyon degerleri, maddelerin benzer kavramlari 6l¢tiigiinii ve 6l¢egin
i¢ tutarliligimmin giiglii oldugunu gosterir. Literatiirde genellikle .30 ve iizerindeki madde-toplam korelasyon
degerleri ayirt edici ve giivenilir maddeler olarak kabul edilmektedir. .20 ile .30 arasindaki maddelerin ise i¢erik
acisindan gozden gegirilmesi ya da gerektiginde revize edilerek kullanilmasi 6nerilmektedir. Buna karsilik, .20°nin
altinda kalan korelasyon degerlerine sahip maddelerin, 6l¢gme aracinin biitiinliigiinii zayiflatabilecegi gerekgesiyle
Olcekten gikarilmasi tavsiye edilmektedir (Biiyiikoztiirk, 2012; DeVellis & Thorpe, 2021; Field, 2013). Bu
calismada da, dgrencilerin BILSEM’e yonelik tutumlarini 6lgmeye yénelik gelistirilen dlgek i¢in madde-toplam
korelasyon alt sinir1 olarak .30 degeri temel alinmisg ve bu dogrultuda yapilan analizlerin sonuglar1 Tablo 2’de
sunulmustur.

Tabloya gore Madde 42, 43, 50, 51, 52, 53, 54, 56 ve 57 ye ait korelasyon degerleri .30’un altindadir.
Bu 9 maddenin 6l¢ekten ¢ikarilmasi sonucu kalan 48 maddenin korelasyon degerleri ise .309 ile .684 arasinda
degisim gostermektedir. Kalan 48 madde ile AFA analizine gegilmistir.

Tablo 2
Madde-Toplam Puan Analiz Sonuglart
Madde toplam Madde toplam Madde toplam
Madde no korelasyl(j)nu Madde no korelasygnu Madde no korelasylc))nu
Madde 1 574 Madde 20 510 Madde 39 471
Madde 2 496 Madde 21 431 Madde 40 .538
Madde 3 .545 Madde 22 577 Madde 41 551
Madde 4 .664 Madde 23 445 Madde 42 132
Madde 5 571 Madde 24 558 Madde 43 .280
Madde 6 .546 Madde 25 .595 Madde 44 429
Madde 7 458 Madde 26 512 Madde 45 577
Madde 8 436 Madde 27 .570 Madde 46 457
Madde 9 478 Madde 28 435 Madde 47 319
Madde 10 .596 Madde 29 611 Madde 48 526
Madde 11 480 Madde 30 .581 Madde 49 313
Madde 12 .526 Madde 31 324 Madde 50 232
Madde 13 411 Madde 32 .366 Madde 51 247
Madde 14 431 Madde 33 474 Madde 52 159
Madde 15 373 Madde 34 .567 Madde 53 218
Madde 16 475 Madde 35 .684 Madde 54 178
Madde 17 .538 Madde 36 521 Madde 55 312
Madde 18 497 Madde 37 466 Madde 56 239
Madde 19 .547 Madde 38 .309 Madde 57 179

Acgimlayict Faktor Analizi (AFA)

Gelistirilen 6l¢egin yap1 gegerliligini degerlendirmek ve alt boyutlarin1 ortaya koymak amaciyla AFA
uygulanmistir. Ancak bu analiz 6ncesinde, verilerin faktor analizine uygunlugunu belirlemek amaciyla iki temel
on kosul degerlendirilmistir: Kaiser-Meyer-Olkin (KMO) drneklem yeterliligi testi ve Bartlett Kiiresellik Testi.

Yapilan analizde, KMO degeri .873 olarak bulunmustur. Bu deger, 6rneklemin faktor analizi i¢in oldukca
uygun bir diizeyde oldugunu goéstermektedir (Hutcheson & Sofroniou, 1999). Alan yazinda, .60 ve iizerindeki
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KMO katsayilarinin veri setinin faktdr analizi igin elverisli oldugunu gosterdigi ifade edilmektedir (Cokluk,
Sekercioglu & Biiyiikoztiirk, 2012; Field, 2009). KMO degerinin .80 iizeri olmasi ise “miikemmel” diizeyde bir
orneklem yeterliligine isaret etmektedir (Hutcheson & Sofroniou, 1999).

Ayrica, degiskenler arasinda faktdr analizi yapmak i¢in gereken diizeyde iliskinin var olup olmadigini
test etmek amaciyla yapilan Bartlett Kiiresellik Testi de anlamli bulunmustur (¥%(1128) = 10253.785; p < .001).
Bu bulgu, maddeler arasinda yeterli korelasyon yapisinin bulundugunu ve verilerin faktdr analizine uygun
oldugunu dogrulamaktadir (Pett, Lackey & Sullivan, 2003).

Gelistirilen Olcegin faktdr yapisini ortaya koymak amaciyla AFA uygulanmistir. AFA kapsaminda
literatiirde farkl: istatistiksel yaklagimlar bulunmakta olup bunlar arasinda temel bilesenler analizi, temel faktor
analizi, gorlintli faktdr analizi, maksimum olabilirlik analizi, agirliklandirilmamis en kiigiik kareler analizi, alfa
faktorizasyon analizi ve genellestirilmis en kii¢iik kareler analizi yer almaktadir (Cokluk, Sekercioglu &
Biiyiikoztiirk, 2012). Bu ¢alismada, psikometrik arastirmalarda yaygin bi¢imde tercih edilen ve ozellikle veri
indirgeme amaciyla siklikla kullanilan Temel Bilesenler Analizi yontemi tercih edilmistir (Biiytikoztiirk, 2012;
Sencan, 2005). Bu yontem, ¢ok boyutlu veri setlerini daha az sayida bilesenle temsil etme imkani sunarak,
oOlcekteki yapisal oriintiilerin daha net bi¢imde anlagilmasina olanak tanimaktadir. Ayrica, verideki varyansin en
yiiksek oranda agiklanmasini hedefleyerek dlgegin yapi gecerligine katki saglamaktadir.

Faktor analizi siirecinde 6nemli adimlardan biri olan faktdr dondiirme iglemi, faktor yapisinin daha agik,
sade ve anlamli bir bicimde yorumlanabilmesi amaciyla gergeklestirilir. Dondiirme teknikleri genel olarak iki
gruba ayrilir: Dik (orthogonal) ve egik (oblique) dondiirmeler. Sosyal bilimler alanindaki kavramsal yapilar cogu
zaman birbirinden tamamen bagimsiz olmadig1 igin egik dondiirme teknikleri, 6zellikle Promax ve Direct Oblimin
yontemleri, daha uygun secenekler olarak kabul edilmektedir (Costello & Osborne, 2005; Field, 2009; Tabachnick
& Fidell, 2013). Bu ¢alismada da, faktorler arasinda belirli diizeyde iliski olabilecegi varsayimiyla Promax egik
dondiirme yontemi tercih edilmistir. Promax, hem yorumlanabilirligi artirmasi hem de yiiksek orneklem
biiylikligiinde daha etkili sonuglar vermesi nedeniyle 6zellikle Onerilmektedir (Cokluk vd., 2012). Ayrica,
faktorler arast korelasyonu koruyarak daha kuramsal ve psikometrik agidan tutarli bir yapi elde edilmesini de
saglamaktadir (Rennie, 1997).

AFA uygulamalarinda dikkat edilmesi gereken bir diger unsur da madde faktor yiiklerinin biiytikligitdiir.
Alanyazinda cesitli esik degerler 6nerilmekle birlikte, genellikle .30’un altindaki yiikler zay1f, .40 ve tizeri yiikler
ise kabul edilebilir olarak degerlendirilmektedir (Cokluk vd., 2012). Bu dogrultuda, yapilan analizde .40’1n altinda
faktor yilikiine sahip ya da birden fazla faktore yiiksek diizeyde yiiklenen binisik maddeler (yiikk degerlerinin
arasinda .10’dan daha az farki olan) analizden agamali olarak ¢ikarilmistir. Uygulanan temel bilesenler analizi
sonucu ise 6z degeri 1’in lizerinde olan dort faktdrlii bir yap1 elde edilmis ve bu faktdrlerin agikladigt varyans
oranlar ile 6z degerleri Tablo 3°te sunulmustur.

Tablo 3
Faktorlere Ait Oz deger ve Yiizde Deger Tablosu

Faktorler Oz deger Yiizde deger
Faktor 1 6.781 35.691
Faktor 2 1.767 9.298
Faktor 3 1.681 8.846
Faktor 4 1.269 6.679
Toplam 60.514

Tablo 3’te birinci faktdriin 6zdegeri 6.781, agiklanan toplam varyansa katkisi ise %35.691 dir. Ikinci
faktoriin 6zdegeri, 1.767 ve agikladig1 varyans%9.298 dir. Ugiincii faktoriin 6zdegeril.681, agiklanan varyans
orani ise %8.846 olarak belirlenmistir. Dordiincii faktdriin 6zdegeri 1.269 ve toplam varyansa %6.679 katki
saglamaktadir. Elde edilen bu dort faktor ise toplam varyansin %60.514’iinii agiklamaktadir. Sosyal bilimler
alaninda gelistirilen 6lgeklerde, agiklanan toplam varyansin %40 ila %60 arasinda olmasi genellikle yeterli kabul
edilmektedir (Biiyiikoztiirk, 2012; Hair vd., 2019). Ozellikle birden fazla boyuttan olusan &lgeklerde bu oran
%350’nin {izerine ¢iktiginda, elde edilen yap1 gecerliligi daha da anlamli ve giiclii bir sekilde degerlendirilmektedir
(Biiyiikoztiirk, 2012). Bu cergevede, calismada ulagilan toplam %60.514’°1lik varyans agiklama orani, gelistirilen
Olcegin faktor yapisinin istatistiksel agidan yeterli ve kuramsal olarak tutarli oldugunu gostermektedir. Sekil 1°de
ise elde edilen 4 faktorlii yapiya ait 6z deger grafigi de ayrica verilmistir.
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Sekil 1
Oz Deger Grafigi
Yamag grafigi
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Ozdeger
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Bilesen numarasi

Sekil 1°de yer alan grafik incelendiginde, egrinin birinci faktérden itibaren dik bir diisiis sergiledigi, bu
azalmanin dordiincii faktore kadar siirdiigl, dordiincii faktorden sonra ise egrinin yataylastig1 ve stabil bir seyir
izledigi gorilmektedir. Bu durum, Kaiser’in kirilma noktast (elbowpoint) kriterine gore (Field, 2018) dl¢egin
faktor yapisinin en uygun bicimde dort faktorle temsil edilebilecegini gdstermektedir. Zira bu noktadan sonra
eklenen faktorlerin agiklanan toplam varyansa katkisi oldukga sinirlidir.

Faktor analizi sonucunda elde edilen dort faktorlii yapiya iliskin her bir maddenin faktor yiik degerleri ile
maddelere ait ortak varyans (h?) degerleri ayrintili bicimde Tablo 4’te sunulmustur. Bu tablo, dlgegin yapisal
gegerligini destekleyen madde-faktor iliskilerini ve maddelerin agiklanan varyans oranlarini géstermesi agisindan
onem arz etmektedir.

Tablo 4’te 1. faktor altinda toplanan 7 maddenin (Madde 11, 18, 19, 20, 22, 24 ve 27) faktor yiikleri .552
ile .865 arasinda degismektedir. 2. faktorde yer alan 5 maddenin (Madde 8, 10, 39, 41 ve 45) faktor yiikleri .546
ile .906 arasinda, 3. faktorde yer alan 4 maddenin (Madde 6, 25, 26 ve 28) faktor yiikleri .633 ile .859 arasinda, 4.
faktorde yer alan 3 maddenin (Madde 14, 15 ve 21) faktor yiikleri .664 ile .868 arasinda degisim gostermektedir.

Tabloda yer alan bir diger 6nemli istatistiksel gdsterge ise ortak varyans degerleridir (h?). Bu deger, her
bir maddenin ait oldugu faktor tarafindan ne 6l¢iide agiklandigini géstermesi bakimimdan yapi gecerligine iliskin
onemli ipuglart sunmaktadir. Alanyazinda, maddelere ait ortak varyans degerlerinin en az .30 diizeyinde olmasi,
maddenin yeterli agiklayiciliga sahip oldugunu ve 6lgekte kalmasinin uygun oldugunu gostermektedir (Costello &
Osborne, 2005; Tabachnick & Fidell, 2013). Bununla birlikte, Field (2013) tarafindan .40 ve iizerindeki degerler
ideal diizey olarak onerilmektedir. Tablo 4’te sunulan ortak varyans degerlerinin tiim maddeler i¢in bu kabul
edilebilir sinirlarin (.40) tlizerinde yer almasi, her bir maddenin ait oldugu faktérle anlamli bir iligki icerisinde
oldugunu ve 6lgegin yapisal gegerligini destekledigini ortaya koymaktadir.

Faktor analizinin nihai asamasinda, elde edilen boyutlarin kavramsal olarak anlamli bi¢imde
adlandirilmasina yonelik bir siire¢ yiiriitiilmiistiir. Bu siirecte, her bir faktdrde yer alan maddelerin icerikleri
biitiincilil olarak degerlendirilmis ve maddelerin ortak temasma en uygun diisen teorik temelli kavramsal
isimlendirmeler yapilmistir. Olusturulan bu faktor isimleri, yalnizca igeriksel benzerliklere degil, ayn1 zamanda
psikolojik anlamliliga da dayanmaktadir.
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Tablo 4
Ustiin Yetenekli Ogrencilerin BILSEM e Yénelik Tutum Olgegi Faktor Analizi
Faktor ortak Dondiirme sonrasi yiik degeri
Madde no 2 . . . N
varyansi (h°) Faktor 1 Faktor 2 Faktor 3 Faktor 4
Madde 22 .626 .865
Madde 20 .598 780
Madde 18 .618 751
Madde 19 585 .692
Madde 11 502 .685
Madde 24 552 .630
Madde 27 465 552
Madde 41 707 906
Madde 8 .618 .831
Madde 39 .603 740
Madde 10 .656 .633
Madde 45 461 .546
Madde 26 .687 .859
Madde 25 715 781
Madde 28 .525 771
Madde 6 .566 .633
Madde 21 746 .868
Madde 15 750 .859
Madde 14 518 .664

Birinci faktore ait maddelerin tematik biitinliigi, faktor yiik degerleri ve belirlenen faktor adi ile ilgili
detayli bilgiler Tablo 5’te sunulmustur.

Tablo 5

Birinci Faktore Ait Maddeler, Maddelerin Deger Yiikii ve Faktoriin Adlandiriima Tablosu

Madde no

Maddeler

Maddelere ait faktor

yiik degerleri
Faktor 1: BILSEM’in gelisimi ve yaraticihg1 desteklemesi
Madde 11 BILSEM ‘de kendimi daha anlagilmis hissediyorum. .685
Madde 18 BILSEM sayesinde ilgi ve yeteneklerimi kesfettim. 751
Madde 19 BILSEM giiclii ve zayif yonlerimi kesfetmeme katk1 saglryor. .692
Madde 20 BILSEM’deki egitimin problem ¢dzme yeteneklerimi gelistirdigine inaniyorum. 780
Madde 22 BILSEM sayesinde kendimi daha yaratic1 hissediyorum. .865
Madde 24 BILSEM bana yeni projeler yapma konusunda ilham veriyor. .630
Madde 27 BILSEM’de arastirma yapmak merak duygumu artirtyor. 465

Tablo 5 incelendiginde maddelerin ortak noktasi; BILSEM’in dgrenci iizerindeki bireysel gelisim,
yaraticilik, Ozgiiven, problem ¢6zme, kesif ve igsel motivasyon {izerindeki olumlu etkilerine odaklanmasi
yoniindedir. Bu yiizden Faktor 1, “BILSEM’in Gelisimi ve Yaraticiligi Desteklemesi” olarak adlandirilmustir.
Ikinci faktdre ait maddelerin tematik biitiinliigii, faktor yiik degerleri ve belirlenen faktdr adi ile ilgili detayli
bilgiler Tablo 6’da sunulmustur.

Tablo 6
Ikinci Faktore Ait Maddeler, Maddelerin Deger Yiikii ve Faktériin Adlandiriima Tablosu
Madde no Maddeler Madtzi‘elerewalt fa'ktor
yiik degerleri
Faktor 2: BILSEM e yonelik duygusal tutum
Madde 8  BILSEM’de arkadaslarimla vakit gegirmek beni mutlu ediyor. .831
Madde 10  BILSEM’deki dgretmenlerim ve arkadaslarimla birlikte calismak beni mutlu ediyor. .633
Madde 39  BILSEM de zaman gecirmek cok sikici. 740
Madde 41  BILSEM’deki egitim bana gereksiz geliyor. 906
Madde 45 BILSEM’e gitmek benim igin olduk¢a yorucu oluyor. .546

Not: BILSEM = bilim ve sanat merkezi.
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Tablo 6 incelendiginde maddelerin ortak noktasi; BILSEM’e yonelik duygusal baghliklari, sosyal
etkilesimleri, memnuniyet diizeyleri ve kuruma iliskin 6znel degerlendirmeleri {izerine odaklanmaktadir. Bu
yiizden Faktor 2, “BILSEM’e Yonelik Duygusal Tutum” olarak adlandirilmustir. Ugiincii faktére ait maddelerin
tematik biitiinligi, faktor yiik degerleri ve belirlenen faktor adi ile ilgili detayl bilgiler Tablo 7’°de sunulmustur.
Tablo 7
Uciincii Faktore Ait Maddeler, Maddelerin Deger Yiikii ve Faktoriin Adlandiriima Tablosu

Maddelere ait faktor yiik

Madde no Maddeler - .
degerleri
Faktor 3: BILSEM proje katilimi ve motivasyonu
Madde 6 BILSEM’deki basarilarim beni heyecanlandiriyor. .633
Madde 25 BILSEM’de yapilan projelerde aktif rol almaktan hoslantyorum. 181
Madde 26 BILSEM’deki projelerde daha fazla yer almak isterim. .859
Madde 28 BILSEM’deki proje ve yarigmalara aktif olarak katilryorum. 771

Not: BILSEM = bilim ve sanat merkezi.

Tablo 7 incelendiginde maddelerin ortak noktasi; dgrencinin BILSEM’deki proje ve basari temelli
ctkinliklere yonelik motivasyonu, katilim istegi, katilim ve heyecan diizeyine odaklanmasidir. Bu yiizden Faktor
3, “BILSEM Proje Katilimi ve Motivasyonu” olarak adlandirilmistir. Dérdiincii faktore ait maddelerin tematik
biitiinliigi, faktor yiik degerleri ve belirlenen faktor adi ile ilgili detayl bilgiler Tablo 8’de sunulmustur.

Tablo 8
Dordiincii Faktore Ait Maddeler, Maddelerin Deger Yiikii ve Faktoriin Adlandirilma Tablosu

Maddelere ait faktor yiik

Madde no Maddeler g .
degerleri
Faktor 4: BILSEM ve bilgi
Madde 14 BiLSEM’de ogrendigim bilgileri giinliikk hayatimda kullanabiliyorum. .664
Madde 15 BIPSEM de 6grendigim bilgileri paylasarak arkadaglarima katki 859
saglamaya calistyorum.
Madde 21 BILSEM’de 6grendigim bilgileri okul arkadaglarimla paylagirim. .868

Not: BILSEM = bilim ve sanat merkezi.
Dogrulayici Faktor Analizi (DFA)

Dogrulayici Faktor Analizi (DFA), gelistirilen 6lgegin teorik temellere dayali olarak dnerilen ¢cok boyutlu
yapisinin dogrulugunu test etmek amaciyla uygulanmigtir. Bu analiz, daha 6nce AFA ile belirlenen faktor
yapisinin, bagimsiz bir 6rneklem iizerinde ne derece dogrulandigini ortaya koymay1 hedeflemistir. DFA sonuglari,
modelin veriyle ne derece uyum sagladigini gosteren ¢esitli uyum indeksleri araciligtyla degerlendirilmistir.

DFA kapsaminda ulasilan uyum indekslerine ve bu degerlerin alanyazindaki kabul edilebilir esiklerle
karsilagtirilmasina iliskin ayrintili bilgiler Tablo 9’da sunulmustur.
Tablo 9
Modelin Uyum Indeksleri

indeksler Calismanin uyum Miikemmel uyum iyiligi Kabul edilebilir uyum iyiligi
iyiligi degerleri degerleri degerleri
%2/(sd) 1.753 0<y2/df <2 2<y2/df <5
RMSEA .065 0.00< RMSEA <0.05 0.05< RMSEA <0.08
GF1 .875 0.90< GF1 <1.00 0.85< GF1<0.90
AGFI .838 0.90< AGF1<1.00 0.85< AGF1<0.90
CFI 923 0.95<CFI<1.00 0.90<CFI<0.95
IF1 925 0.95<TF1<1.00 0.90<TF1<0.95
TLI 910 0.95< TLI<1.00 0.90<TLI<0.95

Not: AGFI = adjusted goodness of fit index; CFI = comparative fit index; GFI = goodness of fit index; IFI = incremental fit index; RMSEA=
root mean square error of approximation; TLI = tucker-lewis index.

DFA sonucunda elde edilen bulgular, gelistirilen Slgegin ¢ok boyutlu yapisinin veriyle istatistiksel olarak
yeterli ve anlamli diizeyde uyum sagladigini gostermektedir. Analiz sonucunda hesaplanan model uyum indeksleri,
literatiirde kabul edilen sinirlar gergevesinde degerlendirilmis ve genel model uygunlugu agisindan tatmin edici
sonuglar elde edilmistir.

Ilk olarak, modelin Ki-kare (y2) degeri 255.920, serbestlik derecesi (sd) ise 146 olarak bulunmustur. Ki-
kare testi model ile veriler arasindaki farki 6lgmekle birlikte, 6rneklem biiytikliigiine olduk¢a duyarlidir ve biiytlik
orneklemlerde istatistiksel olarak anlamli ¢gikmasi sik rastlanan bir durumdur (Kline, 2015). Bu nedenle, modelin
uyumunu degerlendirmede y?%sd oran1 daha yaygin olarak kullanilmaktadir. Bu ¢alismada elde edilen y%sd = 1.753
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orani, 0-2 araliginda yer almakta ve mitkkemmel uyuma isaret etmektedir (Brown, 2015; Schermelleh-Engel vd.,
2003).

RMSEA (Root Mean Square Error of Approximation) degeri, modelin popiilasyona genellenebilirligini
degerlendiren ve daha gergekgi bir uyum &lgiisii olarak kabul edilen bir indekstir. Bu ¢alismada RMSEA degeri
.065 olarak bulunmustur. RMSEA’nin .05’in altinda olmasi miikemmel, .05 - .08 arasinda olmas1 ise kabul
edilebilir uyum olarak yorumlanmaktadir (Hu & Bentler, 1999). Bu baglamda, elde edilen RMSEA degeri,
modelin kabul edilebilir diizeyde uyum gosterdigini ortaya koymaktadir.

GFI (Goodness of Fit Index) ve AGFI (Adjusted Goodness of Fit Index), modelin gézlenen verilerle ne
derece Ortiistiiglinii degerlendirmeye yarayan klasik uyum indekslerindendir. Bu calismada GFI degeri .875 ile
kabul edilebilir diizeyde bir uyuma isaret etmektedir. AGFI degeri ise .838 olarak hesaplanmis olup, literatiirde
genellikle .85 ve {izeri degerler kabul edilebilirlik sinir1 olarak alinsa da, .80’in {izerindeki degerlerin sinirda da
olsa yeterli oldugu ifade edilmektedir (Hooper vd., 2008; Schermelleh-Engel vd., 2003). Bu baglamda, AGFI
degerinin .85 esigine yakinligi dikkate alindiginda modelin uyumunun kabul edilebilir diizeyde oldugu
sOylenebilir.

CFI (Comparative Fit Index), bagimsiz modelle karsilastirilarak elde edilen bir uyum indeksidir ve .90’ 1n
tizerindeki degerler modelin iyi bir uyum sagladigini gésterir (Bentler, 1990). Bu ¢alismada CFI degeri .923 olup
iyi diizeyde uyumun bir gostergesidir.

Benzer sekilde, IFI (Incremental Fit Index) degeri .925 ve TLI (Tucker-Lewis Index) degeri .910 olarak

hesaplanmistir. Her iki indeksin de .90 ile .95 aralifinda olmasi, modelin kabul edilebilir ve iyi diizeyde uyum
gosterdigini ortaya koymaktadir (Erkorkmaz vd., 2013; Tabachnick & Fidell, 2013).

Elde edilen tiim uyum iyiligi indeksleri birlikte degerlendirildiginde, gelistirilen dort faktorlii modelin
istatistiksel olarak gecerli bir yapry1 temsil ettigi ve verilerle iyi diizeyde ortiistiigli goriilmektedir. Bu bulgular,
Olcegin yap1 gegerliliginin giiclii bir sekilde desteklendigini gostermektedir. Yapilan DFA sonucunda elde edilen
modelin yapisal iliskilerini ve her bir gézlenen degiskenin ait oldugu gizil degiskene iliskin faktor yiiklerine ait
yol diyagramina Sekil 2’de yer verilmistir.

Sekil 2
DFA Yol Diyagrami
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CMIN/df: 1,753, AGFI:,838, GFI:,875; CFI-,923; IFL.925; TLI:,910; RMSEA: 065
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Sekil 2 incelendiginde, birinci faktore ait standart faktor yiiklerinin .63 ile .75; ikinci faktdre ait yiiklerin
.57 ile .83; ticiincii faktore ait yiiklerin .54 ile .84 ve dordiincii faktore ait yiiklerin ise .56 ile .84 arasinda degistigi
goriilmektedir. Modelde yer alan tiim maddelerin faktor yiiklerinin .50’nin iizerinde olmasi, her bir gézlenen

degiskenin ait oldugu ortiik yapiy1 anlamli ve yeterli diizeyde temsil ettigini gostermektedir.

DFA sonucunda elde edilen uyum indekslerinin modelin veriyle yeterli diizeyde oOrtiistiglini
gostermesinin ardindan, 6l¢egin ayirt edici gegerligi de incelenmistir. Ayirt edici gegerlik, modeldeki faktorlerin
birbirinden bagimsiz ve farkli kavramlar1 temsil edip etmedigini ortaya koymak amaciyla degerlendirilmistir
(Fornell & Larcker, 1981; Hair vd., 2014).

Bu kapsamda her bir faktor i¢in bilesik giivenilirlik (CR) ve agiklanan ortalama varyans (AVE) degerleri
hesaplanmistir. Ayrica faktdrler arasi korelasyon katsayilar1 kullanilarak en yiiksek paylasilan varyans (MSV) ve
ortalama paylasilan varyans (ASV) degerleri elde edilmistir. Fornell-Larcker kriterine gore, ayirt edici gecerligin
saglanabilmesi i¢in her bir faktoriin AVE degerinin hem MSV hem de ASV degerlerinden yiiksek olmasi
gerekmektedir (AVE > MSV ve AVE > ASV). Elde edilen degerlere Tablo 10°da yer verilmistir.

Tablo 10
Dogrulayici Faktor Analizi Sonu¢larina Gére CR, AVE, MSV ve ASV Degerleri
Faktor CR AVE MSV ASV Sonug¢
1o s L _ . AVE >MSV
Faktor 1: BILSEM’in gelisimi ve yaraticilig1 desteklemesi 0.90 0.48 0.46 0.36 AVE > ASV
.~ o o a AVE >MSV
Faktor 2: BILSEM e yonelik duygusal tutum 0.88 0.54 0.46 0.39 AVE > ASV
. T . . AVE >MSV
Faktor 3: BILSEM proje katilimi ve motivasyonu 0.86 0.52 0.46 0.37 AVE > ASV
I i AVE >MSV
Faktor 4: BILSEM ve bilgi 0.82 0.51 0.28 0.22 AVE > ASV

Not: ASV = ortalama paylasilan varyans; AVE: agiklanan ortalama varyans; BILSEM = bilim ve sanat merkezi; CR = bilesik giivenirligi;
MSYV = en yiiksek paylasilan varyans.

Tablodaki sonuglara gore tiim faktorlerin CR degerleri .70’in {izerinde, AVE degerleri .50 civarinda, ve
her bir faktoriin AVE degerinin hem MSV hem de ASV degerlerinden yiiksek oldugu goriilmektedir. Bu durum,
Olcegin tiim boyutlarinda yapi giivenilirliginin ve ayirt edici gegerligin saglandigini gostermektedir.

Sonug olarak, Fornell-Larcker kriterine dayali analiz bulgulari, gelistirilen dlgegin alt boyutlarinin kendi
maddeleriyle giiclii bicimde iliskili oldugunu, ancak diger boyutlardan kavramsal olarak ayristigini ortaya
koymaktadir. Bu bulgu, DFA sonuglartyla birlikte degerlendirildiginde, 6lgegin gegerli ve giivenilir bir 6lgme aract
oldugunu gii¢lii bigimde desteklemektedir.

Ikinci Diizey Dogrulayict Faktor Analizi

Gelistirilen 6lgme aracinin yapi gecgerligini daha derinlemesine incelemek ve alt boyutlarin ortak bir st
yapt altinda biitiinciil bir bicimde temsil edilip edilemeyecegini test etmek amaciyla ikinci diizey DFA,
uygulanmustir. Bu analiz, 6zellikle cok boyutlu 6lgeklerde faktorlerin ortak bir genel yapry1 yansitip yansitmadigini
degerlendirmede 6nemli bir adimdir (Brown, 2015; Kline, 2015). Baska bir ifadeyle, ikinci diizey DFA, dort alt
boyutun “BILSEM’e Yonelik Tutum” adin1 tasiyan genel bir kavramsal yapinin parcasi olup olmadigini stnamak
icin gerceklestirilmistir.

Modelin genel uyumuna iliskin uyum indeksleri de 6lgme aracinin ikinci diizeyde yap1 gegerligini
desteklemektedir. Ki-kare/sd orani 1.754 olarak hesaplanmis ve bu deger modelin mitkkemmel uyumuna isaret
etmektedir (0 < y#df <2). RMSEA degeri .065 olup, kabul edilebilir siirlar iginde kalmaktadir (0.05 < RMSEA
<0.08). Diger 6nemli uyum indeksleri olan GFI (.874), AGFI (.838), CFI (.922), IF1 (.923) ve TLI (.910) da genel
olarak iyi uyum diizeyine karsilik gelmektedir. Literatiirde bu degerler .90’a yakin ya da {izerinde oldugunda
modelin yeterli diizeyde uyum sagladigi kabul edilmektedir (Hair vd., 2014; Tabachnick & Fidell, 2013).

Tiim bu bulgular, gelistirilen 6lgegin yalnizca alt boyutlarryla degil, ayn1 zamanda genel bir kavramsal
yapi altinda da anlamli sekilde degerlendirilip yorumlanabilecegini ortaya koymaktadir. Bu da 6lgegin kuramsal
biitiinliigiinii destekleyen 6nemli bir bulgu olarak degerlendirilebilir. Tkinci diizey dogrulayici faktdr analizine
iliskin yol diyagrami ve model parametrelerine Sekil 3’te yer verilmistir.

Analiz bulgulari, modelin veriyle istatistiksel olarak kabul edilebilir diizeyde bir uyum gosterdigini ortaya
koymustur. Tkinci diizey yapida, birinci faktériin genel yapiya olan yiikii .90, ikinci faktdriin .73, iigiincii faktoriin
77 ve dordiinci faktoriin ise .40 olarak hesaplanmistir. Bu sonuglar, 6zellikle F1, F2 ve F3 faktorlerinin genel
yapiy1 glicli sekilde temsil ettigini, F4 faktoriiniin ise bu yapiya gorece daha zayif ama yine de anlaml1 bir katki
sagladigimi gostermektedir.
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Sekil 3
Ikinci Diizey DFA Yol Diyagrami
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CMIN/df1,754; AGFI: 838, GFI:,674; CFI:822; IFI.923; TLI:,910; RMSEA:, 065

Giivenirlik

“Ustiin Yetenekli Ogrencilerin BILSEM’e Yénelik Tutumlari Olgegi”nin giivenirlik calismasinda
Cronbach Alpha i¢ tutarlilik katsayis1 hesaplanmistir. Bu analize iligkin sonuglara Tablo 11°de yer verilmistir.
Tablo 11

Olgegin Geneli ve Faktorlerin Giivenirlik Katsayilar:

Faktorler n Maddeler Cronbach’s alpha

Faktor 1: BILSEM in gelisimi ve yaraticilig1 179 Madde 11, 18, 19, 20, 22, 24, 27 861

desteklemesi
Faktor 2: BILSEM e yonelik duygusal tutum 179  Madde 8, 10, 39, 41, 45 .806
Faktor 3: BILSEM proje katilim1 ve motivasyonu 179  Madde 6, 25, 26, 28 791
Faktor 4: BILSEM ve bilgi 179  Madde 14, 15, 21 758
Olgegin geneli: Ustiin yetenekli 6grencilerin BILSEM’e

e 179 .888
yonelik tutumlari

Not: BILSEM = bilim ve sanat merkezi.

Tablo 11°de goriildiigii lizere, gelistirilen 6lgegin geneline ait Cronbach’s Alpha i¢ tutarlik katsayisi .888
olarak hesaplanmistir. Bu degerin, 6l¢egin yiiksek diizeyde i¢ tutarliliga sahip olduguna isaret ettigi sdylenebilir.
Literatiirde .70 ve {izerindeki Cronbach Alpha degerleri kabul edilebilir diizeyde giivenilirlik olarak
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yorumlanmakta; .80 ve iizeri degerler ise yiiksek giivenirlige isaret etmektedir (DeVellis & Thorpe, 2021;
Tavsancil, 2010).

Alt faktorler diizeyinde incelendiginde, tim faktorlerin giivenirlik katsayilarinin .75’in iizerinde oldugu
goriilmektedir. Birinci faktor olan “BILSEM’in Gelisimi ve Yaraticihigi Desteklemesi” alt boyutu .861 ile en
yiiksek i¢ tutarlik katsayisina sahipken, “BILSEM ve Bilgi” alt boyutu .758 degeriyle yeterli diizeyde giivenilirlik
gostermektedir. Diger iki faktor olan “BILSEM’e Yonelik Duygusal Tutum” (.806) ve “BILSEM Proje Katilimi
ve Motivasyonu” (.791) alt boyutlar1 da yiiksek derecede giivenilir olarak degerlendirilmektedir.

Bu bulgular, 6l¢egin hem genel diizeyde hem de her bir alt boyut 6zelinde tutarli ve giivenilir 6lgiimler
sagladigini, dolayisiyla psikometrik agidan saglam bir yap1 sergiledigini ortaya koymaktadir. Elde edilen i¢
tutarlilik katsayilari, dlgegin uygulamalarda giivenle kullanilabilecegini desteklemektedir. Olcegin geneli ile
faktorler arasindaki korelasyon degerlerine ise Tablo 12°de yer verilmistir.

Tablo 12
Olgegin Geneli ve Faktorlerin Korelasyonlar
Faktorler 1 2 3 4 5
BILSEM’in gelisimi ve yaraticilig1 desteklemesi (1) 1
BILSEM’e yonelik duygusal tutum (2) S58** 1
BILSEM proje katilimi ve motivasyonu (3) S56%* 4T7E* 1
BILSEM ve bilgi (4) 36%* 22%% D3k 1
Ustiin yetenekli 6grencilerin BILSEM e yonelik tutumlari (5) .88** 16%* 14%* S58%* 1

Not: BILSEM = bilim ve sanat merkezi; **p < .01

Tablo 12°de, dlgegin genel puani ile dort alt boyutu arasindaki korelasyon degerleri sunulmustur.
Bulgular, tim alt boyutlarin 6l¢egin geneliyle pozitif, anlamli ve yiiksek diizeyde iliskili oldugunu ortaya
koymaktadir (p <.01). Bu durum, her bir alt boyutun 6l¢egin biitiinciil yapisina hizmet ettigini ve 6l¢iilen kavramin
alt bilesenleriyle tutarli oldugunu gostermektedir.

En yiiksek korelasyon katsayisi, “BILSEM’in Gelisimi ve Yaraticilig1 Desteklemesi” boyutu ile dlgegin
geneli arasinda .88 olarak bulunmustur. Bu bulgu, bireyin kendini gelistirmesi ve yaraticiligini ortaya
koyabilmesiyle BILSEM’e yonelik tutumlar1 arasinda giiclii bir iliski oldugunu gostermektedir. Ardindan gelen
“BILSEM’e Yonelik Duygusal Tutum” (.76) ve “BILSEM Proje Katilim1 ve Motivasyonu” (.74) alt boyutlar1 da
genel yapi ile yiiksek diizeyde iliskili bulunmustur. “BILSEM ve Bilgi” faktérii ise genel puanla anlamli ve orta
diizeyde iligkili olup (.58), dgrencilerin dgrendiklerini paylasma egilimlerinin genel tutum ve davranig yapisini
destekledigini gostermektedir.

Alt boyutlar arasindaki korelasyonlara bakildiginda ise tiim iliskilerin pozitif ve anlamli oldugu
goriilmektedir. Bu bulgu, alt boyutlar arasinda yapinin dogasi geregi belirli diizeyde iliskiler bulundugunu ve
Olcekte yer alan yapisal biitiinliigiin korundugunu desteklemektedir.

Bu sonuglar, 6lgegin alt boyutlarinin hem kendi iglerinde tutarli hem de 6lgegin geneline katki saglayan
yapilar oldugunu gostermekte, bu yoniiyle 6lcegin yap1 gecerliligi ve i¢ tutarlilifina dair 6nemli bir kanit
sunmaktadir.

Tartisma

Bu arastirmada, {istiin yetenekli 6grencilerin Bilim ve Sanat Merkezlerine (BILSEM) yénelik tutumlarin
o0lemek amaciyla gegerli ve giivenilir bir 6lgme araci gelistirilmistir. Uygulanan AFA sonucunda 6l¢ek dort
faktorlii bir yapiya ulasmistir. Bu faktorler sirasiyla; “BILSEM’in Gelisimi ve Yaraticiligi Desteklemesi”,
“BILSEM’e Yénelik Duygusal Tutum”, “BILSEM Proje Katilim1 ve Motivasyonu” ve “BILSEM ve Bilgi” olarak
adlandirilmigtir. Elde edilen bu dort faktor, 6zdegeri 1’in lizerinde olmakla birlikte, toplam varyansin %60.514 iini
aciklamaktadir. Sosyal bilimlerde 6zellikle ¢ok boyutlu 6l¢eklerde %50 ve iizeri varyans agiklama diizeyi yeterli
kabul edilmekte olup, bu oran yap1 gegerliginin giiclii oldugunu gostermektedir.

Yapilan birinci diizey DFA sonuglar1 modelin iyi diizeyde bir uyum gosterdigini ortaya koymustur (Hu
& Bentler, 1999; Schermelleh-Engel vd., 2003). AGFI degerinin (.838) sinirda kalmasi, model karmasiklig1 ve
orneklem biiylikligi ile iliskilendirilebilir. Sharma ve digerleri (2005) AGFI’nin 6zellikle karmagik modellerde
veya orneklem biiyiikliigliniin 200’{in altinda oldugu calismalarda daha diisiik ¢ikabilecegini belirtmektedir. Bu
durum modelin yetersizliginden ziyade yapisal karmagikligin bir sonucu olarak yorumlanmalidir.

Yap1 gegerligini test etmek amaciyla hesaplanan CR, AVE, MSV ve ASV degerleri Fornell-Larcker
kriterine (1981) gore degerlendirilmistir. Tiim faktdrlerde CR > .70 ve AVE > .50 degerleri saglanmis, ayrica AVE
>MSV ve AVE > ASV kosullar1 karsilanmistir. Bu sonuglar, 6l¢egin hem yakinsak hem de ayirt edici gegerliginin
gliclii oldugunu gostermektedir. Bazi maddelerin faktor ytikleri .50 civarinda kalsa da bu durum, érneklemin
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homojenligi (tiim katilimcilarin BILSEM 6grencisi olmasi) ve maddelerin biligsel-psikososyal farkliliklari
yansitma bigimiyle agiklanabilir (Hair vd., 2014).

Ikinci diizey DFA sonuglari, dort faktoriin tek bir iist yap1 olan “BILSEM’e Yénelik Tutum”u temsil
ettigini dogrulamistir. Bununla birlikte, dérdiincii faktoriin (BILSEM ve Bilgi) ikinci diizey modele iliskin yiikii
(.40) diger faktorlere gore diisiik bulunmustur. Bu durum, biiyiik 6l¢iide faktoriin kavramsal dogast ve yapisal
ozelliklerinden kaynaklanmaktadir. “BILSEM ve Bilgi” boyutu, 6grencilerin edindikleri bilgileri paylasma,
giinliik yasama aktarma ve 6grenmeyi stirdiirme egilimlerini 6l¢mekte olup, dogrudan kuruma yénelik duygusal
veya biligsel yargilardan farkli, daha soyut bir davranigsal boyutu temsil edebilmektedir (Ajzen, 2001). Ayrica bu
faktoriin yalnizca ii¢ maddeden olusmasi, varyansin yeterince temsil edilememesine ve yiik degerinin istatistiksel
olarak zayif gériinmesine neden olmus olabilir (Worthington & Whittaker, 2006). Bunun yan sira, bilgi paylagimi
ve dgrenme transferi davranislarinin yalnizca BILSEM baglamia 6zgii olmamasi, 6grencilerin genel 6grenme
aliskanliklariyla da iliskilendirilmesi, bu boyutun diger faktorlerle yapisal iliskisinin gérece zayif ama anlamh
diizeyde kalmasina yol agmista olabilir. Dolayisiyla bu bulgu, faktoriin modeldeki 6nemini azaltmaktan ziyade,
tutumun davranigsal bileseninin ¢ok boyutlu yapisina isaret etmektedir.

Olgek, tutumun klasik ii¢ bilesenli yapisina (Rosenberg vd., 1960) dayanmaktadir: Bilissel, duyussal ve
davranissal. Birinci faktér olan “BILSEM’in Gelisimi ve Yaraticihigi Desteklemesi”, iistiin yetenekli dgrencilerin
kuruma yonelik tutumlarinin bilissel ve duyussal boyutlariyla yakindan iligkili goriinmektedir. Bu faktor,
ogrencilerin BILSEM’i kisisel gelisim, yaraticilik, problem ¢bzme ve 6z farkindalik agisindan bir firsat alan
olarak algiladiklarini gostermektedir. Ogrenciler, kurumun kendilerini anladigini, ilgi ve yeteneklerini ortaya
cikarmalarina katki sagladigini ve yeni fikirler liretme konusunda onlar1 motive ettigini ifade etmektedirler. Bu
durum, BILSEM’in yalnizca bilgi kazandiran bir ortam degil, ayn1 zamanda 6grencinin kendini gerceklestirme ve
yaraticl potansiyelini ortaya koyma siirecini destekleyen bir yap1 olarak degerlendirildigini ortaya koymaktadir.
Dolayisiyla bu faktor, dgrencinin kuruma iliskin bilissel farkindaligimi (BILSEM’in islevine ve kendi gelisimine
yonelik inanglar) ve duyussal bagliligini (anlasilma, deger gorme, ilham alma ve yaraticilik hissi) ayni anda
yansitmaktadir. Bu bulgu, Bandura’nin (1997) 6z-yeterlik kurami ve Ajzen ve Fishbein’in (2000) planli davranis
kuramiyla da ortiismektedir; zira 6grencinin BILSEM’i destekleyici bir ¢evre olarak algilamasi, onun igsel
motivasyonunu, 6grenmeye yonelik inan¢larini ve kuruma olan duygusal baghligini giiglendirmektedir.

Ikinci faktér olan “BILSEM’e Yonelik Duygusal Tutum”, égrencilerin kuruma iligkin olumlu ya da
olumsuz duygusal degerlendirmelerini yansitmaktadir. Bu faktér, 6grencilerin BILSEM i keyifli, anlamli ve sosyal
acidan destekleyici bir ortam olarak algiladiklarinda daha giiclii bir aidiyet ve memnuniyet gelistirdiklerini; buna
karsilik sikicilik, gereksizlik ya da yorgunluk hissettiklerinde kuruma yonelik olumsuz tutum sergilediklerini
gostermektedir. Dolayistyla bu faktdr, tutumun duyussal boyutunu temsil etmekte ve dgrencinin BILSEM e karsi
gelistirdigi duygusal baglilik ve i¢sel motivasyon diizeyini yansitmaktadir (Pintrich & De Groot, 1990; Ajzen &
Fishbein, 2000).

Ugiincii faktdr olan “BILSEM Proje Katilimi ve Motivasyonu”, dgrencilerin kuruma ydnelik davranigsal
tutumlarini yansitmaktadir. Bu faktdr, dgrencilerin BILSEM’deki projelere katilma istegini, aktif rol alma
egilimlerini ve basariya ydnelik igsel motivasyonlarmi gdstermektedir. Ogrencilerin proje siireglerine goniillii
katilimi, kuruma yo6nelik olumlu tutumlarinin davranisa doniismiis bigimi olarak degerlendirilebilir. Dolayisiyla
bu faktdr, tutumun davranigsal boyutunu temsil ederek 6grencinin BILSEM’deki etkinliklere katilim diizeyini ve
stirekliligini agiklamaktadir (Ajzen & Fishbein, 2000).

Dérdiincii faktor olan “BILSEM ve Bilgi”, 6grencilerin kuruma iliskin biligsel tutumlarimi yansitmaktadir.
Bu faktor, dgrencilerin BILSEM’de edindikleri bilgileri giinliik yasamlarinda kullanma ve gevreleriyle paylasma
egilimlerini gostermektedir. Ogrencilerin 6grenilen bilgiyi aktarma ve uygulama istegi, BILSEM’in &grenme
ciktilarmin igsellestirildigini ve anlamli dgrenmenin gergeklestigini gostermektedir. Dolayisiyla bu faktor,
tutumun biligsel boyutunu temsil etmekte ve 6grencinin bilgiye yonelik farkindaligini, anlamlandirma diizeyini ve
o0grenme transferini agiklamaktadir (Bandura, 1997).

Bu dort faktor birlikte degerlendirildiginde, iistiin yetenekli dgrencilerin BILSEM’e yénelik tutumlarinin
bilissel, duyussal ve davranissal boyutlarda sekillendigi goriilmektedir. Ogrenciler BILSEM’i kisisel gelisim ve
yaraticilik agisindan faydali bulduklarinda (biligsel), kuruma karsi olumlu duygular gelistirdiklerinde (duyussal)
ve projelere aktif olarak katildiklarinda (davramigsal) kuruma yonelik bagliliklart giiclenmektedir. Ayrica,
ogrenilen bilgilerin giinlik yasama aktarilmasi, BILSEM deneyiminin anlamli &grenmeye déniistiigiinii
gostermektedir. Bu bulgular, dgrencilerin BILSEM’e iliskin tutumlarinin ¢ok boyutlu bir yapiya sahip oldugunu
ve kurumsal bagliligin hem bilissel farkindalik hem de duygusal ve davranigsal katilimla desteklendigini ortaya
koymaktadir.

Olgek 5°1i Likert tipi bir yapida ve toplam 19 maddeden olusmaktadir. Olgekte olumlu ve olumsuz ifadeler
bir arada yer almakta, olumsuz ifadeler analiz 6ncesinde ters kodlanarak degerlendirmeye alinmaktadir. Bu
puanlama sistemi dogrultusunda, dlgekten aliabilecek toplam puanlar 19 ile 95 arasinda degismektedir. Olgek
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puanlarinin dagilimina iliskin normatif veriler bulunmadiginda, puanlarin yorumlanmasinda teorik puan araligina
dayali betimsel siniflandirma yaklagimi benimsenebilir. Bu yaklagim, minimum ve maksimum puanlar arasindaki
teorik araligin esit ti¢ dilime boliinmesiyle katilimcilarin tutum diizeylerinin diisiik, orta ve yiiksek olarak
betimlenmesine olanak saglanabilir (Cohen, Manion & Morrison, 2018). Dolayisiyla 6l¢egin degerlendirilmesinde
19 - 44 arasi puanlar diisiik diizeyde tutum, 45 - 70 arasi puanlar orta diizeyde tutum, 71 - 95 arasi puanlar ise
yiiksek diizeyde tutum olarak degerlendirilebilir. Ayrica 6lgek puanlari, her bir boyut veya genel toplam igin madde
ortalamasi alinarak da degerlendirilebilir. Bu durumda, toplam puan yerine maddelerin ortalamasi (X / madde
say1s1) dikkate alinir ve elde edilen ortalamalar 1 - 5 aralifinda yorumlanir. Bdylece 6grencilerin tutum diizeyleri,
olcek genelinde veya alt boyutlar bazinda diisiik, orta ve yiiksek olarak daha sade bigimde ifade edilebilir.

Arastirmanin Sinirhhiklar:

1. Cografi Smirlilik: Calisma Ankara ilindeki ic BILSEM ile smirlidir. Bulgularin farkl illerdeki, 6zellikle
kirsal bolgelerdeki veya farkli sosyoekonomik dzelliklere sahip BILSEM'lere genellenmesi igin dikkatli
olunmalidir.

2. Ornekleme Yontemi: Bu galisma, segkisiz bir drnekleme yontemiyle yiiriitiilmediginden evreni temsil
etme iddias1 tagimamaktadir. Ancak farkli yas, cinsiyet ve program diizeylerinden 6grencilerin dahil
edilmesi, 6l¢egin gesitli alt gruplarda gecerligini sinamaya olanak tanimaktadir.

3. Orneklem Biiyiikliigii: AFA igin 344, DFA icin 179 katilimciya ulasiimistir. Bu sayilar Tabachnick ve
Fidell'in (2013) minimum Onerisini karsilamakla birlikte, madde bagina katilimci1 oran1 (AFA i¢in 6:1)
Kline'm (2015) onerdigi ideal orandan (10:1) diigiiktiir. Daha biiylik 6rneklemlerle calismanin
tekrarlanmasi Onerilir.

4. Kesitsel Tasarim: Bu calisma kesitsel bir tasarima sahiptir ve tek bir zaman noktasinda veri toplanmustir.
Test-tekrar test gilivenirligi calisilmamis olup, 6l¢egin zamana gore tutarliligt heniiz test edilmemistir.

5. Sosyal Begenirlik: Oz-bildirime dayali 6lgeklerde sosyal begenirlik etkisi séz konusu olabilir. Ogrenciler,
ozellikle kurumda uygulama yapildigi i¢in, gergek diisiincelerinden farkli, daha olumlu yanitlar vermis
olabilirler.

Oneriler

1. Bu dlgegin farkli illerde, 6zellikle farkli sosyoekonomik &zelliklere sahip bolgelerdeki BILSEM'lerde
uygulanmasi ve psikometrik 6zelliklerinin yeniden test edilmesi Onerilir.

2. Olgegin zamana gore tutarliligim degerlendirmek amaciyla aym dgrencilere 2-4 hafta arayla tekrar
uygulanmasi ve test-tekrar test korelasyonunun hesaplanmasi dnerilir.

3. Olgek puanlarinin, dgrencilerin BILSEM'e devam siireleri, proje basarilari, 6gretmen degerlendirmeleri
veya ebeveyn geri bildirimleri gibi dis kriterlerle iliskisinin incelenmesi dnerilir.

4. Olgegin farkli gruplarda (cinsiyet, yas, program diizeyi, yetenek alan1) ayn1 yapiy1 dlgiip 6lgmediginin
¢oklu grup DFA ile test edilmesi Onerilir.

5. Ogrencilerin BILSEM'e basladiklar1 ilk giinden itibaren tutumlarindaki degisimin izlendigi boylamsal
caligmalar, 6l¢egin gelisimsel degisimleri yakalama kapasitesini gosterecektir.
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Abstract

Introduction: This study aimed to develop a valid and reliable measurement tool to determine the attitudes of
students who have been identified as gifted and enrolled in Science and Art Centers (BILSEM). This study was
conducted in response to the need for a scale that is compatible with current BILSEM practices and student profiles.

Method: The research was conducted with 523 students studying in three different BILSEMs in Ankara. Within
the scope of this study, two separate data groups were formed: exploratory factor analysis (EFA) (n = 344) and
confirmatory factor analysis (CFA) (n = 179). The scale items were prepared based on student interviews and
expert evaluations and structured using a 5-point Likert format.

Findings: The EFA revealed a four-factor structure that explained 60.51% of the total variance. The factors were
identified as supporting development and creativity at BILSEM, emotional attitude toward BILSEM, participation
and motivation in BILSEM projects, and BILSEM and knowledge. The CFA findings demonstrated that the
multidimensional structure of the scale demonstrated a good fit with the data. Cronbach’s alpha values ranged
between .75 and .88.

Discussion: The results indicate that the developed scale demonstrates adequate construct validity and internal
consistency. The scale provides a suitable tool for evaluating the attitudes of students attending BILSEM toward
the institution. However, future studies should re-examine the psychometric properties of the scale using different
samples to further strengthen its validity and reliability
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Introduction

Gifted individuals are defined as those who demonstrate exceptional performance in areas such as
intelligence, creativity, leadership capacity, the arts, or academic fields compared to their peers (Ministry of
National Education [MoNE], 2021; Renzulli, 2011). Early identification of their potential and support in
appropriate educational environments is critically important for both individual development and societal
advancement. In Tiirkiye, Science and Art Centers (BILSEM) were established to meet the educational needs of
these students and to develop their individual talents to the highest level, in addition to their formal schooling
(MoNE, 2021).

BILSEMs operate under the MoNE's Directorate General for Special Education and Guidance Services.
The primary purpose of these institutions is to enable students to discover, develop, and produce original works
based on their individual differences and talents (MoNE, 2021).

The educational program offered to gifted students in BILSEM consists of five stages, which are
structured progressively and based on individual differences (MoNE, 2021). The Orientation Program aims to help
newly enrolled students adapt socially and emotionally to the institution, teachers, peers and learning environment.
During this period, students become familiar with the institution, participate in group activities, and take their first
steps into the BILSEM culture. The subsequent Support Training Program presents interdisciplinary activities
designed to develop students’ cognitive skills and foster problem-solving, critical thinking, and scientific process
skills. After this foundational training, the Individual Talent Discovery (ITD) program allows students to explore
their strengths. Guided by mentor teachers, students identify their personal interests more closely and are directed
toward advanced study. Students who successfully complete this stage move on to the Special Talent Development
Program (STDP), where they receive more in-depth education in their identified talent area (general intellectual
ability, music, or visual arts). This program supports development through enriched and differentiated content
tailored to individual potential. In the final stage, the Project Development and Management Program involves
students developing original project ideas aligned with their interests and talents, planning and conducting these
projects with their mentor teachers, and presenting the outcomes. Throughout this process, students acquire 21st-
century skills such as experiencing scientific research steps, problem solving, time management, presenting their
work, and transforming their ideas into tangible products. Thus, the education provided at BILSEM supports not
only students’ talents but also their academic, social, and emotional development holistically (MoNE, 2021).

BILSEM student selection is conducted centrally every year by the MoNE. Students are identified in three
main domains: general intellectual ability, music, and the visual arts. The identification process consisted of three
stages: a preliminary evaluation conducted by classroom teachers, a group screening test administered via tablet
computers, and an individual assessment phase. This process evaluates not only students’ academic performance
but also multiple areas of ability, such as problem solving, creativity, musical perception, and sense of rhythm
(MoNE, 2024).

Interest in and demand for BILSEMs have continued to grow each year. As of 2025, the fact that a total
of 363 BILSEMs operate across 81 provinces in Tiirkiye, with an active student population reaching 109,595
(MoNE, 2025), indicates that thousands of gifted students are receiving education in these centers and highlights
the increasingly significant role of BILSEMs in the national education system.

Attitude is a multi-component psychological structure encompassing an individual’s thoughts, emotions,
and behavioral tendencies toward an object, event, person, or institution (Rosenberg et al., 1960). Known as the
three-component model of attitude, this approach posits that attitudes should be examined across three dimensions:
cognitive, affective, and behavioral.

1. The cognitive component includes an individual's beliefs, knowledge, and evaluations related to the
attitude object.

2. The affective component reflects the emotional responses a person feels toward an attitude object (such
as liking, interest, affection, or discomfort).

3. The behavioral tendency component represents the behaviors that an individual exhibits or is inclined to
exhibit toward the attitude object (Ajzen & Fishbein, 2000; Eagly & Chaiken, 1993).

This model allows for a multidimensional understanding of individuals’ general tendencies toward
schools, teachers, subjects, and institutions within educational settings. Students’ positive or negative attitudes
toward educational institutions reflect not only their emotional responses but also their beliefs about the institution
and the behavioral tendencies shaped by these beliefs. Therefore, attitude is closely related to the learning process

and constitutes an important variable that directly influences students’ motivation, level of participation,
and perception of success (Ajzen & Fishbein, 2000).

362



Tokgoz
Attitudes of Gifted Students Toward Science and Art Centers (BILSEM):
A Study of Validity and Reliability

Ankara University Faculty of Educational Sciences Journal of Special Education
2026, 27(2), 361-377

Gifted students’ attitudes toward BILSEM provide a holistic understanding of how they perceive the
institution, how they approach learning processes, and the extent of their sense of belonging, commitment, and
participation in the program. Unlike the formal education system, BILSEMs are enriched learning environments
based on academic, artistic, and scientific productivity, in which students voluntarily participate during out-of-
school hours. Therefore, students’ attitudes toward the institution are not merely emotional tendencies; they are
also decisive factors influencing continuity, participation, and learning efficiency. In compulsory schools, students
are required to attend, and although negative attitudes may hinder the learning process, they may not necessarily
lead to complete disengagement from the school. However, the situation is different in BILSEM. When students
develop negative feelings toward the institution, this may lead to increased absenteeism, decreased motivation,
reduced interaction and productivity, and eventually, withdrawal of enrollment. Conversely, students who perceive
BILSEM as a meaningful, beneficial, and supportive environment that offers opportunities for self-expression tend
to participate more actively in project-based work, display greater creative productivity, and develop a strong sense
of belonging to the institution. Considering the extracurricular, time-intensive, and sometimes demanding nature
of BILSEM, it is critical for students to find this process meaningful and rewarding for their continued engagement.
When students view the institution not merely as an additional learning space but as an opportunity to recognize
their individual potential, interact with peers of similar abilities, and express themselves freely, their intrinsic
motivation strengthens, leading them to participate more actively in the learning process (Bandura, 1997; Pintrich
& De Groot, 1990). In this context, systematically evaluating students’ attitudes toward BILSEM is crucial for
understanding the impact of institutional practices on student experience, identifying potential areas of concern,
and developing policies that enhance institutional commitment (Ajzen & Fishbein, 2000).

Several studies have examined attitudes toward BILSEM from the perspective of different stakeholder
groups. For example, the scale developed by Yal¢in et al. (2021) focuses on assessing parents’ attitudes toward
their children’s education at BILSEM, thereby contributing to understanding the family perspective. Sicak and
Akkas (2013) conducted a pioneering study aimed at measuring gifted students’ attitudes toward BILSEM. These
studies are important for presenting the views of various stakeholders regarding BILSEM. However, the increasing
number of BISELMs, diversification of student profiles, and updates to educational programs make it necessary
to re-examine students’ attitudes toward the institution within a contemporary context.

Today, the prominence of project-based learning, interdisciplinary interaction, and creativity-oriented
activities in BILSEMs, alongside individual talent development, has made it increasingly important to evaluate
students’ beliefs about the institution, their emotional attachment, and their tendencies to participate from a
multidimensional perspective. Accordingly, the present study aims to develop a current and psychometrically valid
attitude scale that collectively assesses gifted students’ cognitive, affective, and behavioral tendencies toward
BILSEM. The developed scale is expected to contribute to understanding educational processes in BILSEM from
the students’ perspective and support the continuous improvement of the learning environments offered in these
institutions.

Method
Design of the Study

This study was conducted within the framework of a survey model, which is a quantitative research
method. As the study followed a scale development process, both descriptive and correlational survey designs
were employed. The primary aim of this research was to develop a valid and reliable measurement tool to
determine gifted students’ attitudes toward BILSEM. To this end, an item pool was first created based on the
relevant literature. Content validity was ensured through expert evaluation. Subsequently, exploratory and
confirmatory factor analyses were conducted to examine the scale’s construct validity. The validity and reliability
of the measurement tool were determined using statistical methods and analyses.

Study Group

On the sample section of the study, indicate the numeric data in detail related to the variables such as how
you have chosen the sample, age range, standard deviation and mean, gender, socio-economic level, and marital
status, etc.

Data Collection Tools

The study group consisted of gifted students attending three different BILSEMs located in Ankara. The
centers were selected solely based on accessibility by the researcher; therefore, the sample was formed using
convenience sampling. Data were collected during the spring semester of the 2024-2025 academic year.

All students included in the study were identified in the general intellectual ability domain. However,
some students were also identified in the music or visual arts domains, which allowed the sample to include
students with multiple talent profiles.
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Owing to the structure of BILSEM programs, students’ progress through several stages during their
education. In this study, students enrolled in the ITD, STDP, and Project Development and Management stages
were included in the study group. Students in the Support Training Program were not included, as they were
younger and had shorter experience in BILSEM.

Accordingly, students in the ITD group are at the 5th or 6th grade level; those in the STDP group are in
the 7th or 8th grades; and those in the project group are in grades 9—12. Due to the structure of the BILSEM
program, it can be stated that students participating in the study have been receiving education at the institution
for at least two years, while students in the project stage may have up to six years of BILSEM experience. A total
of 523 students participated in this study. Data from 344 students were used for Exploratory Factor Analysis (EFA),
and data from 179 students were used for Confirmatory Factor Analysis (CFA). The participants’ ages ranged
from 11 to 17 years. Table 1 presents the detailed demographic information on the students included in the study.

Table 1
Students’ Program Levels and Demographic Characteristics
EFA CFA
Group level Female Male Total % Female Male Total %
ITD 89 78 167 49 44 34 78 44
STDP 46 49 95 28 24 31 55 31
Project 49 33 82 23 28 18 46 25
Total 184 160 344 100 96 83 179 100

Note: CFA = confirmatory factor analysis; EFA = exploratory factor analysis; ITD = individual talent discovery; STDP = special talent
development program.

Data Collection Tools
Development of the Item Pool

In this study, a newly developed scale designed to measure students’ attitudes toward BILSEM was used
as a data collection tool. In the first stage of the scale development process, the researcher, who is also a BILSEM
teacher, utilized their familiarity with the field and conducted unstructured conversational interviews with eight
gifted students. During these interviews, students were asked about their positive and negative thoughts regarding
BILSEM, the aspects they liked, and the areas they criticized; thus, direct expressions based on student experiences
were collected. These preliminary interviews contributed to a more authentic and comprehensive understanding
of students’ attitudes toward the institution and shaped a significant portion of the items.

Based on the findings obtained from the interviews and by referring to the scale available in the literature
(Sicak & Akkas, 2013), an item pool of 60 statements was created to measure students’ attitudinal tendencies
toward BILSEM. The prepared item pool was then submitted for expert review by two BILSEM teachers and one
measurement and evaluation specialist. In line with expert feedback, some statements were simplified in terms of
language and meaning, some were removed, and others were revised accordingly.

As a result of these revisions, the preliminary form of the scale consisted of 57 items. The scale was
structured as a 5-point Likert type, with response options ranging from “Strongly Agree” to “Strongly Disagree.”
The scale included both positively and negatively worded items; the negatively worded items were reverse coded
during analysis.

Data Collection and Analysis

Necessary permissions for the study were obtained from the relevant university and BILSEMs. Data were
collected through face-to-face sessions with gifted students in three different BILSEMs in Ankara. For the EFA,
360 students were reached; however, forms containing missing, incorrect, or invalid responses were excluded, and
344 valid datasets were included in the final analysis. Similarly, for the CFA, data were collected from 200
students, but 21 forms were deemed invalid, resulting in CFA analyses based on data of 179 students.

During the data analysis process, item-total correlations were first calculated to examine the construct
validity of the scale and evaluate each item’s contribution to the underlying structure. Subsequently, EFA was
conducted to determine the factor structure of the scale, and CFA was performed to test the accuracy of the obtained
model. After the final scale structure was established through CFA, Cronbach’s alpha internal consistency
coefficients were calculated for the overall scale and its subdimensions to determine their internal reliability levels.
Additionally, correlation analyses were performed to examine the relationships between the subdimensions and
between each subdimension and the overall scale.
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Findings
Construct Validity

To determine the construct validity of the scale, item—total correlation analysis, EFA, and CFA were
conducted. Before proceeding with the analyses, the normal distribution of the dataset, an essential prerequisite
for factor analysis, was examined. This assessment was applied separately to the datasets obtained from the
different sample groups for the EFA (n: =344) and CFA (n:=179). For the EFA dataset, the skewness (-.589) and
kurtosis (-.046) values were within the acceptable range of = 1.5. Similarly, the skewness (-.913) and kurtosis
(.644) values for the CFA dataset also fell within the = 1.5 interval. Additionally, the sample sizes of both datasets
exceeded 30. According to the literature, these conditions indicate that the data exhibits a normal distribution
(Cameron, 2004). Based on these indicators, the datasets were assumed to follow a normal distribution.

Item-Total Score Correlation

The item-total score correlation is a fundamental statistical indicator used to determine how consistently
each test item aligns with the overall scale. This analysis reveals the extent to which each item is related to the
construct being measured. Positive and high correlation values indicate that the items measure similar concepts
and that the scale has a strong internal consistency. In the literature, item—total correlation values of .30 and above
are generally considered to indicate distinctive and reliable items. Items with correlations between .20 and .30
should be reviewed in terms of content and revised if necessary. In contrast, items with correlation values below
.20 are typically suggested for removal, as they may weaken the coherence of the measurement tool (Biiyiikoztiirk,
2012; DeVellis & Thorpe, 2021; Field, 2013). In this study, a cutoff value of .30 was adopted for the item-total
correlation analysis of the scale developed to measure students’ attitudes toward BILSEM. Table 2 presents the
results of the analyses conducted according to this criterion.

Table 2

Item—Total Score Analysis Results

Item no Item total correlation Item no Item total correlation Item no Item total correlation
Item 1 574 Item 20 510 Item 39 471
Item 2 496 Item 21 431 Item 40 538
Item 3 .545 Item 22 577 Item 41 551
Item 4 .664 Item 23 445 Item 42 132
Item 5 571 Item 24 .558 Item 43 280
Item 6 .546 Item 25 .595 Item 44 429
Item 7 458 Item 26 512 Item 45 577
Item 8 436 Item 27 .570 Item 46 457
Item 9 478 Item 28 435 Item 47 319

Item 10 .596 Item 29 611 Item 48 526

Item 11 480 Item 30 581 Item 49 313

Item 12 .526 Item 31 324 Item 50 232

Item 13 411 Item 32 .366 Item 51 247

Item 14 431 Item 33 474 Item 52 159

Item 15 373 Item 34 .567 Item 53 218

Item 16 475 Item 35 .684 Item 54 178

Item 17 538 Item 36 521 Item 55 312

Item 18 497 Item 37 466 Item 56 239

Item 19 .547 Item 38 .309 Item 57 179

Based on the table, the correlation values for items 42, 43, 50, 51, 52, 53, 54, 56, and 57 were below .30.
Following the removal of these nine items from the scale, the correlation values of the remaining 48 items ranged
between .309 and .684. EFA was conducted using the 48 items.

Exploratory Factor Analysis (EFA)

To examine the construct validity of the developed scale and reveal its subdimensions, researchers
conducted an EFA. However, before performing this analysis, two fundamental prerequisites were evaluated to
determine whether the dataset was suitable for factor analysis: The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy and Bartlett’s Test of Sphericity.

In the analysis, the KMO value was .873, indicating that the sample was highly suitable for factor analysis
(Hutcheson & Sofroniou, 1999). In the literature, KMO values of .60 and above are considered sufficient for factor
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analysis (Cokluk, Sekercioglu & Biiyiikoztiirk, 2012; Field, 2009). A value above .80 indicates an excellent level
of sampling adequacy (Hutcheson & Sofroniou, 1999).

Additionally, Bartlett’s Test of Sphericity, conducted to determine whether the correlations among
variables were sufficient for factor analysis, was found to be significant (y?(1128) = 10253.785; p < .001). This
result confirms that there is an adequate correlation structure among the items and that the data are appropriate for
factor analysis (Pett et al., 2003).

To identify the factor structure of the developed scale, an EFA was performed. The literature includes
several statistical approaches for factor extraction, such as principal component analysis, principal axis factoring,
image factoring, maximum likelihood analysis, unweighted least squares analysis, alpha factoring analysis, and
generalized least squares analysis (Cokluk, et al., 2012). In this study, we have chosen principal component
analysis (PCA), as it is widely used in psychometric research and is particularly useful for data reduction
(Biiytikoztiirk, 2012; Sencan, 2005). This method enables multidimensional datasets to be represented by fewer
components, allowing the structural patterns of the scale to be interpreted more clearly. It also contributes to
construct validity by explaining the highest possible proportion of variance in the data.

A key step in factor analysis is the rotation process, which is performed to make the factor structure
clearer, simpler, and more interpretable. Rotation techniques are generally categorized into two groups: orthogonal
and oblique. As conceptual structures in social sciences are often not entirely independent of one another, oblique
rotation techniques, especially Promax and Direct Oblimin, are considered more appropriate (Costello & Osborne,
2005; Field, 2009; Tabachnick & Fidell, 2013). In this study, the researchers preferred the Promax oblique rotation
method, assuming that the factors might be correlated. Promax is recommended because it enhances
interpretability and yields effective results, especially with large sample sizes (Cokluk et al., 2012). It also
preserves correlations among factors, ensuring a more theoretically and psychometrically coherent structure
(Rennie, 1997).

Another important criterion for EFA is the magnitude of the item factor loadings. Although the literature
suggests various threshold values, loadings below .30 are generally considered weak, whereas loadings of .40 and
above are considered acceptable (Cokluk et al., 2012). Accordingly, in this study, items with loadings below .40
or items that cross-loaded on multiple factors (with loading differences of less than .10) were removed
progressively during the analysis. As a result of the principal component analysis, a four-factor structure with
eigenvalues greater than 1 was obtained. The variances explained by these factors and the eigenvalues are
presented in Table 3.

Table 3

Eigenvalues and Percentage of Variance Explained by Factors

Factors Eigenvalue Percentage of variance (%)
Factor 1 6.781 35.691
Factor 2 1.767 9.298
Factor 3 1.681 8.846
Factor 4 1.269 6.679
Total 60.514

In Table 3, the eigenvalue of the first factor is 6.781, which accounts for 35.691% of the total variance.
The second factor has an eigenvalue of 1.767, explaining 9.298% of the variance, while the third factor’s
eigenvalue is 1.681, accounting for 8.846% of the variance. The fourth factor has an eigenvalue of 1.269,
contributing 6.679% to the total variance. Collectively, these four factors explained 60.514% of the total variance.

In social science scale development studies, a total explained variance between 40% and 60% is generally
considered acceptable (Biiylikoztiirk, 2012; Hair et al., 2019). For scales, a total variance above 50% indicates a
stronger and more meaningful construct validity (Biiylikoztiirk, 2012). In this context, the total variance
explanation rate of 60.514% obtained in this study demonstrates that the factor structure of the developed scale is
statistically adequate and theoretically coherent. Figure 1 presents the scree plot corresponding to the four-factor
structure obtained from the analysis.
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Figure 1
Scree Plot

Eigenvalue

Component Number

The graph presented in Figure 1 reveals a steep decline starting from the first factor, continuing through
the fourth factor, and then leveling off and stabilizing. According to Kaiser’s elbow-point criterion (Field, 2018),
this indicates that the factor scale’s structure can be most appropriately represented by four factors. Factors beyond
this point contributed minimally to the total variance explained.

Table 4 presents the factor loadings of each item and the communalities (h?) associated with the four-
factor structure in detail. This is important because it displays the item-factor relationships and the proportion of
variance explained by each item, thereby supporting the structural validity of the scale.

Table 4 presents the factor loadings of the seven items grouped under Factor 1 (Items 11, 18, 19, 20, 22,
24, and 27) ranged from .552 to .865. The five items included in Factor 2 (Items 8, 10, 39, 41, and 45) have factor
loadings between .546 and .906. The four items in Factor 3 (Items 6, 25, 26, and 28) reported loadings ranging
from .633 to .859, while the three items in Factor 4 (Items 14, 15, and 21) exhibited factor loadings between .664
and .868.

Another important statistical indicator presented in Table 4 is the communality value (h?). These values
provide key insights into construct validity by indicating the extent to which each item is explained by its
corresponding factors. According to the literature, communality values of at least .30 indicate that an item has
sufficient explanatory power and is appropriate to retain in the scale (Costello & Osborne, 2005; Tabachnick &
Fidell, 2013). Values of.40 and above are considered ideal. All communality values reported in Table 4 exceed the
acceptable threshold (.40), demonstrating that each item is meaningfully related to its respective factor and
supports the scale’s structural validity.

In the final stage of the factor analysis, a conceptual naming process was conducted to assign meaningful
labels to the resulting dimensions. During this process, the content of the items grouped under each factor was
examined holistically, and conceptually coherent and theoretically grounded factor names were selected. These
labels reflect both thematic similarity and psychological significance.
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Table 4
Factor Analysis of the Attitude Scale Toward BILSEM for Gifted Students
Communality Rotated factor loadings
Item no
(7 Factor 1 Factor 2 Factor 3 Factor 4
Item 22 .626 .865
Item 20 .598 .780
Item 18 618 751
Item 19 .585 .692
Item 11 502 .685
Item 24 552 .630
Item 27 465 552
Item 41 707 .906
Item 8 618 .831
Item 39 .603 740
Item 10 .656 .633
Item 45 461 .546
Item 26 .687 .859
Item 25 715 781
Item 28 525 71
Item 6 .566 .633
Item 21 746 .868
Item 15 750 .859
Item 14 518 .664

Table 5 presents the detailed information regarding the thematic coherence, factor loadings, and
designated factor names for the first factor.

Table 5
Items, Factor Loadings, and Naming of the First Factor

Item no Items Factor loadings
Factor 1: BILSEM’s support for development and creativity
Item 11 I feel more understood at BILSEM. 685
Item 18 Thanks to BILSEM, I have discovered my interests and talents. 751
Item 19 BILSEM helps me identify my strengths and weaknesses. .692
Item 20 I believe that the education at BILSEM has improved my problem-solving skills. 780
Item 22 BILSEM makes me feel more creative. .865
Item 24 BILSEM inspires me to create new projects. .630
Item 27 Doing research at BILSEM increases my curiosity. 465

Note: BILSEM = science and art center.

Table 5 demonstrates that the common theme among the items is their focus on BILSEM’s positive impact
on students’ individual development, creativity, self-confidence, problem-solving, discovery, and intrinsic
motivation. Therefore, Factor 1 was named “BILSEM’s Support for Development and Creativity.” Table 6
presents the detailed information regarding the thematic coherence, factor loadings, and designated factor names
for the second factor.

Table 6
Items, Factor Loadings, and Naming of the Second Factor

Item no Items Factor loadings
Factor 2: Emotional attitude toward BILSEM

Item 8 Spending time with my friends at BILSEM makes me happy. .831

Item 10 Working together with my teachers and friends at BILSEM makes me happy. .633

Item 39 Spending time at BILSEM is very boring. 740

Item 41 I find the education at BILSEM unnecessary. 906

Item 45 Going to BILSEM is quite exhausting for me. .546

Note: BILSEM = science and art center.

Table 6 demonstrates that the common theme among the items is their focus on students’ emotional
attachment to BILSEM, their social interactions, their level of satisfaction, and their subjective evaluations of the
institution. Therefore, Factor 2 was named “Emotional Attitude Toward BILSEM.” Table 7 presents the detailed
information regarding the thematic coherence, factor loadings, and designated factor name for the third factor.
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Table 7
Items, Factor Loadings, and Naming of the Third Factor
Item no Items Factor loadings
Factor 3: BILSEM project participation and motivation
Item 6 My achievements at BILSEM excite me. .633
Item 25 I enjoy taking an active role in the projects carried out at BILSEM. 781
Item 26 I would like to take part in more projects at BILSEM. .859
Item 28 I actively participate in the projects and competitions at BILSEM. 71

Note: BILSEM = science and art center.

When the Table 7 is examined, the common theme among the items is their focus on students’ motivation,
willingness to participate, level of engagement, and excitement toward project- and achievement-based activities
at BILSEM. Therefore, Factor 3 was named “BILSEM Project Participation and Motivation. Table 8 presents the
detailed information regarding the thematic coherence, factor loadings, and designated factor name for the fourth

factor.
Table 8
Items, Factor Loadings, and Naming of the Fourth Factor
Item no Items Factor loadings
Factor 4: BILSEM and knowledge
Item 14 I am able to use the knowledge I learn at BILSEM in my daily life. .664
Item 15 I try to support my friends by sharing the knowledge I learn at BILSEM. .859
Item 21 I share the knowledge I learn at BILSEM with my classmates at school. .868

Note: BILSEM = science and art center.

When the Table 8 is examined, the common theme among the items ig their focus on the transfer, sharing,
and application of knowledge in daily life. Therefore, Factor 4 was named “BILSEM and Knowledge.”

Confirmatory Factor Analysis (CFA)

The researchers conducted CFA to test the accuracy of the theoretically grounded, multidimensional
structure proposed for the developed scale. This analysis aimed to determine the extent to which the factor structure
identified through the EFA was confirmed in an independent sample. The CFA results were evaluated using
various fit indices that indicated how well the model aligned with the data. Table 9 presents the detailed
information regarding the fit indices obtained from the CFA and how these values compare with the acceptable
thresholds reported in the literature.

Table 9
Model Fit Indices
Indices Fit values ;?l?;ned in this Excellent fit criteria Acceptable fit criteria
¥2/(sd) 1.753 0<y2/df<2 2<y2/df<5
RMSEA .065 .00 <RMSEA <0.05 .05 <RMSEA <0.08
GFI .875 .90 <GFI<1.00 .85 <GFI1<0.90
AGFI .838 .90 < AGFI < 1.00 .85 <AGFI<0.90
CFI .923 95 <CFI<1.00 .90 <CFI<0.95
IFI 925 95 <TF1<1.00 90 <TF1<0.95
TLI 910 95 <TLI<1.00 90 <TLI<0.95

Note: AGFI = adjusted goodness of fit index; CFI = comparative fit index; GFI = goodness of fit index; IFI = incremental fit index; RMSEA=
root mean square error of approximation; TLI = tucker-lewis index.

The CFA findings indicate that the developed scale’s multidimensional structure demonstrates a
statistically adequate and meaningful fit with the data. The model fit indices were evaluated against the thresholds
reported in the literature, and the overall model fit was satisfactory.

The Chi-square (y?) value of the model was 255.920, with 146 degrees of freedom (df). Although the y?
retest measures the discrepancy between the model and observed data, it is highly sensitive to sample size and
often yields significant results for large samples (Kline, 2015). Therefore, the y?df ratio is more commonly used
to assess the model fit. In this study, the y%df ratio was 1.753, which falls within the 0-2 range, indicating an
excellent fit (Brown, 2015; Schermelleh-Engel et al., 2003).

The root mean square error of approximation (RMSEA), considered a realistic and population-sensitive
fit index, was .065. RMSEA values below .05 indicate an excellent fit, while values between .05 and .08 reflect an
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acceptable fit (Hu & Bentler, 1999). The RMSEA value obtained here suggests that the model demonstrates an
acceptable fit.

The goodness-of-fit index (GFI) and adjusted goodness-of-fit index (AGFI) evaluate how well the model
matches the observed data. In this study, the GFI value of .875 indicates an acceptable fit. The AGFI was .838,
slightly below the commonly cited threshold of .85 benchmark often used in the literature, but still considered
adequate, as values above .80 are generally regarded as minimally sufficient (Hooper et al., 2008; Schermelleh-
Engel et al., 2003). Considering its proximity to.85, the AGFI supports an acceptable model fit. The CFI, which
compares the proposed model to an independent baseline model, was .923, exceeding the .90 threshold and
indicating a good fit (Bentler, 1990).

Similarly, the incremental fit index (IFI) value of .925 and the Tucker—Lewis index (TLI) value of .910
both fall within the .90-.95 range, demonstrating an acceptable to good model fit (Erkorkmaz et al., 2013;
Tabachnick & Fidell, 2013). Taken together, these fit indices confirm that the four-factor model represents a
statistically valid structure and aligns well with the data, providing strong support for the scale’s construct validity.
Figure 2 presents the path diagram illustrating the structural relationships of the model and the factor loadings of
each observed variable on its corresponding latent variable.

Figure 2 presents that the standardized factor loadings for the first factor ranged from .63 to .75; for the
second factor, from .57 to .83; for the third factor, from .54 to .84; and for the fourth factor, from .56 to .84. The
fact that all item loadings exceeded .50 indicates that each observed variable meaningfully and adequately
represented its corresponding latent construct.

Figure 2

CFA Path Diagram
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Following the confirmation that the model sufficiently fits the data based on the CFA fit indices, the
discriminant validity of the scale was examined. Discriminant validity assesses whether the factors in the model
represent distinct and independent constructs (Fornell & Larcker, 1981; Hair et al., 2014).

For this purpose, the composite reliability (CR) and average variance extracted (AVE) values were
calculated for every factor. In addition, the maximum shared variance (MSV) and average shared variance (ASV)
values were computed using inter-factor correlation coefficients. According to the Fornell-Larcker criterion,
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discriminant validity is established when the AVE of each factor is greater than both the MSV and ASV (AVE >
MSV and AVE > ASV). The obtained values are listed in Table 10.

According to the results presented in Table 10, all factors have CR values above .70, AVE values around
50, and, importantly, each factor’s AVE value is higher than both its MSV and ASV values. This indicates that the
scale demonstrates construct reliability and discriminant validity across dimensions.

In conclusion, the findings based on the Fornell-Larcker criterion indicate that the subdimensions of the
developed scale are strongly related to their items while remaining conceptually distinct from the other dimensions.
When evaluated together with the CFA results, these findings provide strong evidence that the scale is a valid and
reliable measurement tool.

Table 10
CR, AVE, MSV, and ASV Values Based on CFA Results
Factor CR AVE MSV ASV Result
o s . AVE >MSV
Factor 1: BILSEM’s support for development and creativity 90 48 46 .36 AVE > ASV
) . . : AVE > MSV
Factor 2: Emotional attitude toward BILSEM .88 54 46 .39 AVE > ASV
b . S . AVE >MSV
Factor 3: BILSEM project participation and motivation .86 52 46 37 AVE > ASV
o AVE >MSV
Factor 4: BILSEM and knowledge .82 Sl 28 22 AVE > ASV

Note: ASV = average shared variance; AVE = average variance extracted; BILSEM = science and art center; CR = composite reliability; MSV
= maximum shared variance.

Second-Order CFA

To examine the construct validity of the developed measurement tool in greater depth and to test whether
the subdimensions could be represented collectively under a single higher-order structure, a second-order CFA
was conducted. This analysis is particularly valuable for multidimensional scales because it evaluates whether the
factors reflect a shared overarching construct (Brown, 2015; Kline, 2015). In this study, the second-order CFA
was performed to determine whether the four subdimensions form components of a broader conceptual structure
labeled “Attitude Toward BILSEM.”

The model fit indices obtained for the second-order model also supported the second-order construct
validity of the scale. The y%df ratio was calculated as 1.754, indicating an excellent model fit (0 < y%/df < 2). The
RMSEA was .065, falling within the acceptable range (0.05 < RMSEA < 0.08). Other fit indices, including GFI
(.874), AGFI (.838), CFI (.922), IFI (.923), and TLI (.910), corresponded to good levels of model fit. According
to the literature, values at or above .90 are generally considered to indicate an adequate model fit (Hair et al., 2014;
Tabachnick & Fidell, 2013).

These findings demonstrate that the developed scale can be meaningfully interpreted in terms of its
subdimensions and as a unified overarching conceptual structure. This provides strong support for the scale’s
theoretical integrity. Figure 3 presents the path diagram and model parameters for the second-order CFA.

The analysis revealed that the second-order model demonstrated a statistically acceptable level of fit with
the data. In this structure, the loading of the first factor on the general construct was calculated as .90, the second
factor as .73, the third factor as .77, and the fourth as .40. These results indicate that Factors F1, F2, and F3
contribute strongly to the overall construct, whereas Factor F4 provides a relatively weaker yet meaningful
contribution to the general structure.
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Figure 3
Second-Order CFA Path Diagram
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Reliability

In the reliability study of the “Attitude Scale Toward BILSEM for Gifted Students,” Cronbach’s alpha
internal consistency coefficient was calculated. The results of this analysis are presented in Table 11.
Table 11

Reliability Coefficients for the Overall Scale and its Factors

Factors n Items Cronbach’s alpha
Factor_ 1_: BILSEM'’s support for development and 179 Item 11,18, 19,20, 22, 24, 27 861
creativity
Factor 2: Emotional attitude toward BILSEM 179 Item 8, 10, 39, 41, 45 .806
Factor 3: BILSEM project participation and motivation 179  Item 6, 25, 26, 28 791
Factor 4: BILSEM and knowledge 179 Item 14, 15,21 758
Overall scale 179 .888

Note: BILSEM = science and art center.

As listed in Table 11, Cronbach’s alpha internal consistency coefficient for the overall scale was .888,
indicating a high level of internal consistency. In the literature, Cronbach’s alpha values of .70 and above are
interpreted as acceptable reliability, while values of .80 and above indicate high reliability (DeVellis & Thorpe,
2021; Tavsancil, 2010).

At the subfactor level, all factors demonstrated reliability coefficients above .75. Among them. The first
factor, BILSEM’s Support for Development and Creativity,” had the highest internal consistency, with a
Cronbach’s alpha of .861. The subdimension “BILSEM and Knowledge” demonstrated adequate reliability with
.758. The remaining two factors, “Emotional Attitude Toward BILSEM” (.806) and “BILSEM Project
Participation and Motivation” (.791), also demonstrated high reliability.
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These findings demonstrate that the scale provides consistent and reliable measurements both at the
overall level and within each subdimension, indicating a robust psychometric structure of the scale. The obtained
internal consistency coefficients support the conclusion that the scale can be confidently used in practice in the
future. The correlation values between the overall scale and its factors are presented in Table 12.

Table 12
Correlations Between the Overall Scale and its Factors
Factors 1 2 3 4 5
BILSEM’s support for development and creativity (1) 1
Emotional attitude toward BILSEM (2) S8** 1
BILSEM project participation and motivation (3) 56%* ATH* 1
BILSEM and knowledge (4) 36%* 22%% 23%% 1
Overall scale (5) .88%* TR T4%E SRR 1

Note: **p < 0.01; BILSEM = science and art center.

Table 12 presents the correlation values between the overall scale score and the four subdimensions. The
findings indicate that all subdimensions are positively, significantly, and strongly correlated with the overall scale
(p <.01). This indicates that each subdimension contributes meaningfully to the holistic structure of the scale and
that the construct being measured is consistent across its dimensions.

The highest correlation was found between the “BILSEM’s Support for Development and Creativity”
subdimension and the overall scale (r =.88), suggesting a strong relationship between students’ perceptions of
personal development and creativity and their overall attitudes toward BILSEM. The next highest correlations
were observed for “Emotional Attitude Toward BILSEM” (r = .76) and “BILSEM Project Participation and
Motivation” (r = .74), both indicating strong relationships with the overall structure. The “BILSEM and
Knowledge” factor reported a significant, moderate correlation with the total score (» = .58), indicating that
students’ tendencies to apply and share what they learn contribute meaningfully to their overall attitudes.

All relationships among the subdimensions were positive and significant. This supports the idea that the
subdimensions are interrelated by the nature of the construct. This finding reinforces the structural integrity of the
scale. Overall, these results indicate that the subdimensions are internally coherent and contribute meaningfully to
the overall scale structure, providing strong evidence of the scale’s construct validity and internal consistency.

Discussion

In this study, a valid and reliable measurement tool was developed to assess gifted students’ attitudes
toward BILSEMs. The EFA revealed a four-factor structure. These factors were named “BILSEM’s Support for
Development and Creativity,” “Emotional Attitude Toward BILSEM,” “BILSEM Project Participation and
Motivation,” and “BILSEM and Knowledge.” All four extracted factors had eigenvalues greater than 1 and
collectively explained 60.514% of the total variance. In social science research, particularly for multidimensional
scales, a variance explanation rate above 50% is considered adequate and indicative of strong construct validity.

First-order CFA demonstrated a good model fit (Hu & Bentler, 1999; Schermelleh-Engel et al., 2003).
The borderline AGFI value (.838) can be associated with the model complexity and sample size. Sharma,
Mukherjee, Kumar, and Dillon (2005) highlight that the AGFI tends to be lower in complex models or when the
sample size is below 200. Thus, this value reflects the structural complexity rather than a deficiency in the model.

To further assess construct validity, CR, AVE, MSV, and ASV values were calculated following Fornell
and Larcker’s (1981) criterion. All factors met the conditions of CR > .70 and AVE > .50, and satisfied AVE >
MSV and AVE > ASV. These findings indicate strong convergent and discriminant validity. Although some factor
loadings were around .50, this might be explained by the homogeneity of the sample (all participants being
BILSEM students) and variations in how items reflected cognitive and psychosocial differences (Hair et al., 2014).

Second-order CFA confirmed that the four factors collectively represent a single higher-order construct:
“Attitude Toward BILSEM.” However, the fourth factor (BILSEM and Knowledge) had a lower second-order
loading (.40) than the others. This can be attributed to the conceptual nature and structural features of this factor,
which measures students’ tendencies to share learned knowledge, transfer it to daily life, and maintain learning
behaviors that represent a more abstract component of attitudes (Ajzen, 2001). Additionally, the factor consists of
only three items, which may limit the variance representation and lower its loading (Worthington & Whittaker,
2006). Additionally, knowledge-sharing and learning-transfer behaviors are not unique to BILSEM but reflect
general learning habits, which may also explain why this factor has a weaker, though meaningful, structural
relationship with the higher-order construct. This finding reflects the multidimensional nature of the behavioral
component of attitudes rather than diminishing its importance.
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The scale is grounded in the classical three-component attitude model (Rosenberg et al., 1960),
encompassing cognitive, affective, and behavioral dimensions. The first factor, BILSEM’s Support for
Development and Creativity, reflects both cognitive and affective components. Students perceive BILSEM as a
space for personal development, creativity, problem-solving, and self-awareness. Students reported that the
institution understands them, helps reveal their abilities and interests, and motivates them to generate new ideas.
Thus, this factor reflects both students’ cognitive awareness (beliefs about BILSEM’s function and their own
development) and emotional attachment (feeling understood, valued, inspired and creative). This finding aligns
with Bandura’s (1997) self-efficacy theory and Ajzen and Fishbein’s (2000) theory of planned behavior, as
perceiving BILSEM as a supportive environment strengthens intrinsic motivation, beliefs about learning, and
emotional commitment.

The second factor, Emotional Attitude Toward BILSEM, reflects students’ emotional evaluations of the
institution. Enjoyable, meaningful, and socially supportive experiences strengthen satisfaction and a sense of
belonging, whereas feelings of boredom, pointlessness, or fatigue lead to negative attitudes. This factor represents
the affective dimension of attitudes and reflects students’ emotional attachment and intrinsic motivation (Ajzen &
Fishbein, 2000; Pintrich & De Groot, 1990).

The third factor, BILSEM Project Participation and Motivation, reflects students’ behavioral tendencies
toward the institution. This demonstrates students” willingness to participate in BILSEM projects, their inclination
to take active roles, and their intrinsic motivation for success. Voluntary participation in projects can be seen as a
behavioral expression of positive attitudes toward BILSEM. Thus, this factor represents the behavioral component
of attitudes by explaining students’ participation and continuity in BILSEM activities (Ajzen & Fishbein, 2000).

The fourth factor, BILSEM and Knowledge, captures cognitive attitudes toward the institution. This
factor reflects students’ tendencies to apply and share knowledge acquired at BILSEM in their daily lives. The
willingness to transfer and communicate learned knowledge suggests that BILSEM’s learning outcomes are
internalized and meaningful learning occurs. Therefore, this factor represents the cognitive dimension of attitudes
by explaining students’ awareness of knowledge, their level of meaning-making, and learning transfer (Bandura,
1997).

Taken together, these four factors reveal that gifted students’ attitudes toward BILSEM are shaped by
cognitive, affective, and behavioral dimensions. Students” commitment strengthens when they perceive BILSEM
as supportive of personal development and creativity (cognitive), experience positive emotional responses
(affective), and actively participate in projects (behavioral). Additionally, the application of learned knowledge
demonstrates that BILSEM fosters meaningful learning experiences.

The developed scale is a 5-point Likert-type instrument consisting of 19 items, including both positive
and negative items, with negative items reverse-coded. The total scores ranged from 19 to 95. In the absence of
normative data, a descriptive classification based on the theoretical score range can be used (Cohen, Manion, &
Morrison, 2018): 19 - 44: Low attitude, 45 - 70: Moderate attitude, 71 - 95: High attitude. Alternatively, item
means instead of total scores may be used, allowing mean scores to be evaluated on a 1 - 5 scale for simpler
evaluation at the scale or subscale level.

Limitations of the Study

1. Geographical Scope: The study was limited to three BILSEMs located in Ankara. Caution should be
exercised when generalizing the findings to other provinces, particularly those in rural regions or with
different socioeconomic characteristics.

2. Sampling Method: Since the study did not employ a random sampling method, it does not claim full
representativeness of the population. However, the inclusion of students of different ages, genders, and
program levels allowed the scale’s validity to be examined across diverse subgroups.

3. Sample Size: The study included 344 participants for the EFA and 179 participants for the CFA. Although
these numbers meet the minimum recommendations suggested by Tabachnick and Fidell (2013), the
participant-to-item ratio for the EFA (6:1) is lower than Kline’s (2015) preferred 10:1 ratio. Therefore,
repeating the study with a larger sample size is suggested.

4. Cross-sectional Design: The researchers collected the data at a single time point, and test—retest reliability
was not assessed. As a result, the temporal stability of the scale should be determined.

5. Social Desirability Bias: As self-report measures, responses may be influenced by social desirability
effects may be present. Students may have provided more positive responses, especially because the scale
was administered within the institutional context.
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Recommendations

1. The scale should be administered in BILSEMs located in other provinces, especially in regions with
differing socioeconomic characteristics, to retest and confirm its psychometric properties.

2. To assess the temporal stability of the scale, it is recommended that the instrument be re-administered to
the same students after a 2 - 4 week interval, with test—retest correlations calculated.

3. Future studies should investigate the relationship between scale scores and external criteria, such as
students’ length of attendance at BILSEM, project achievements, teacher evaluations, and parental
feedback.

4. The researchers suggest multi-group CFA to determine whether the scale consistently measures the same
construct across different groups, including gender, age, program level, and talent domain).

5. Longitudinal studies tracking students’ attitudes from the time they first enter BILSEM would help
evaluate the scale’s ability to capture developmental changes over time.
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