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This study aims to adapt the "Different Types of Cognitive Load Scale" developed by
Leppink et al. (2013) into Turkish and to conduct validity-reliability analyses. The study
aimed to address the lack of a comprehensive tool in the Turkish literature that can separate
and measure internal, external and effective load types within the framework of Cognitive
Load Theory. The scale was translated into Turkish in line with expert opinions, language
equivalence tests were applied and its three-factor structure was confirmed with
confirmatory factor analysis. In the study, analyses were conducted on data collected from
221 associate degree students receiving distance education at a state university. The fit
indices (RMSEA, CFI, TLI etc.) of the scale were found to be at an acceptable level and
Cronbach's Alpha coefficients were .93 in general and ranged between .86 and .98 in the
sub-dimensions. The results showed that the scale offered high reliability and validity both
in general and in the sub-dimensions. It is anticipated that this scale will make a significant
contribution to the Turkish literature and will be an effective tool in research on measuring
cognitive load in educational environments.
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Bu ¢alisma, Leppink ve digerleri (2013) tarafindan gelistirilen "Farkli Bilissel Yiik Tiirleri
Olgegi'nin Tiirkge uyarlamasii ve gegerlik-giivenirlik analizlerini gergeklestirmeyi
amaglamaktadir. Arastirma, bilissel yiik kurami cergevesinde igsel, digsal ve etkili yiik
tiirlerini ayristirarak dlgebilen kapsamli bir aracin Tiirkge literatiirdeki eksikligini gidermeyi
hedeflemistir. Olgek, uzman goriisleri dogrultusunda Tiirkceye cevrilmis, dil esdegerligi
testleri uygulanmis ve dogrulayici faktor analizi ile {i¢ faktorlii yapis1 dogrulanmistir.
Calismada, bir devlet {iniversitesinde uzaktan egitim alan 221 6n lisans &grencisinin
katilimiyla toplanan veriler {izerinde analizler yapilmistir. Olgegin uyum indeksleri
(RMSEA, CFI, TLI vb.) kabul edilebilir diizeyde bulunmus ve Cronbach Alfa katsayilar
genel olarak .93, alt boyutlarda ise .86 ile .98 arasinda degismistir. Sonuglar, 6lcegin hem
genel hem de alt boyutlar diizeyinde yiiksek giivenilirlik ve gegerlilik sundugunu
gOstermistir. Bu dlgegin, Tiirkge literatiire 6nemli bir katki sunacagi ve egitim ortamlarinda
biligsel yiik dl¢timiine yonelik arastirmalarda etkili bir arag olacagi 6ngoriilmektedir.
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1. Giris

Biligsel Yiik Kurami (BYK), egitim psikolojisi ve 6gretim
tasariminda 6nemli bir kavramdir. Ogrenmeyi ve Ogretim
etkinligini optimize etmek icin Ogrencilerin bilissel
kaynaklarini yonetmenin 6nemini vurgular (Chandler ve
Sweller, 1991). Teori, 6grenme siirecinde 6nemli bir rol
oynayan icsel, digsal ve etkili yiik arasinda ayrim yapar
(Sweller, 2010). Igsel bilissel yiik, islenmekte olan bilginin
dogasinda var olan karmasiklikla iligkilidir; digsal bilissel
ylik ise 6gretim materyallerinin tasarimiyla baglantilidir.
Etkili bilissel yiik, bilginin edinilmesine odaklanir ve
Ogretmenlere Ogrenciler icin etkili 6gretim tasarimlar:
hazirlama konusunda rehberlik etmek icin gereklidir
(Wang vd., 2022). Bu farkl biligsel yiik tiirlerini dikkate
alarak dengeli bir igerik sunmak icin g¢alisma bellegi
kaynaklarinin tahsisi, etkili 6grenme agisindan son derece
onemlidir (Yoo vd., 2023).

BYK'nin 6zellikle somutlastirilmis 6grenme ortamlarinda,
yani 0grenme siireclerinin fiziksel nesneler veya gorsel
materyallerle desteklendigi durumlarda, Ogrenme ve
Ogretim alaninda énemli bir etkiye sahip oldugu literatiirde
vurgulanmistir (Skulmowski ve Rey, 2017). Bunun yamni
sira, BYK, 6gretim tasarimi ve yontemleri iizerindeki
etkileri dolayisiyla egitim bilimlerinde giderek daha fazla
kabul gérmektedir (Young vd., 2014). Egitim arastirmalar:
ve uygulamalarinda biligsel yiikiin olglimii, kritik bir
bilesen olarak degerlendirildiginden, bu kuramm 6nemi
farkli 6gretim baglamlarinda (6rnegin, cevrimici 6grenme,
sinif i¢i Ogretim ve karma Ogrenme) oOne ¢ikmaktadir
(Skulmowski, 2023). Ozellikle cevrimici kurslar, sanal ve
akilli ogretim ortamlarmin tasariminda biligsel yiikiin
izlenmesinin 6grenme ¢iktilarmi iyilestirmek acisindan
kritik bir rol oynadig: belirtilmektedir (Caldiroli vd., 2023;
Guo vd., 2020; Han vd., 2020).

BYK, egitim ortamlarindaki 6nemi ve karmasik 6grenme
etkisiyle giderek daha
onemsenmektedir (Gupta ve Zheng, 2020; Young vd.,

gorevleri  {izerindeki fazla
2016). Mobil cihazlarin &grencilerin biligsel yiikii ve
O0grenme siiregleri tizerindeki etkisini inceleyen galismalar,
BYK'nin egitimde teknoloji kullanimmna yonelik &nemli
bulgular sundugunu gostermektedir (Montrieux ve
Schellens, 2018). optimum gorev
uygunlugu, karmagsiklig1 ve 6gretim destegine ulagmak i¢gin
degerli sunan alanlarda uygulanmaktadir
(Leppink ve Duvivier, 2016).

Ayrica, bu teori,

iggoriiler

BYK, egitim psikolojisi ve ogretim tasariminda biiyiik
onem tasimaktadir. Bu teori, bilissel kaynaklarin 6grenme
sirasinda nasil tahsis edildigini anlamak icin bir ¢ergeve
saglar ve cesitli egitim ortamlari icin genis kapsamli etkileri
vardir.

Paas ve Van Merriénboer (1993) tarafindan gelistirilen ve
Kili¢ ve Karadeniz (2004) tarafindan Tiirkgeye uyarlanan
Biligsel Yiik Olgegi, 1 ile 9 arasinda puanlanabilen simetrik
ve Likert tipi bir Olgektir. Bu 0lgek, dgrencinin bireysel
Ogrenme kadar c¢aba ettigini

slirecinde ne sarf

degerlendirmeye olanak tanir; 1’den 9’a dogru biligsel
ylkiin arttig1 belirtilmektedir. Bu dogrultuda, 1-4 arasi
puan diisiik biligsel yiik, 5-9 aras1 puan ise yiiksek biligsel
yiik olarak degerlendirilmektedir (Paas ve
Merriénboer, 1993). Olgek, farkli 6grenme baglamlarinda
Ogrencilerin Dbiligsel yiikiinii 6lgmek amaciyla cesitli
calismalarda kullanilmistir. Kiigiik ve digerleri (2016), bu
6lgegi mobil artirilmis gergeklik araciligiyla bireysel olarak
anatomi calisan Ogrencilerin biligsel yiikiinii 6l¢mek icin
kullanmistir. Ozer ve Kili¢ (2018) ise mobil destekli bir dil
O0grenme ortaminda Ogrencilerin biligsel yiikiinii 6lgmek
amaciyla aym Olgegi kullanmislardir. Ayrica Dindar ve
digerleri (2014) uyarlanmis dlcegi, 6zellikle statik grafikler
ile animasyonlu grafikleri karsilastirarak test 6gelerindeki
biligsel yiikii 6lgmek icin kullanmistir. Cakiroglu ve

van

digerleri (2018) de uyarlanmis Biligsel Yiik Olgegini
kullanarak Scratch araciligiyla programlama 6greniminde
algilanan biligsel yiikii arastirmiglardir.

Bu calismalar, Biligsel Yiik Olgeginin farkli egitim
ortamlarinda 6grencilerin bilissel yiikiinii 6lgmedeki gok
yonliiliigii ve uygulanabilirligini gostermektedir. Ancak bu
Olcegin Onemli bir smirhilifi, biligsel yiikii yalnizca tek
boyutlu bir yap1 olarak ele almasidir. Yani, biligsel yiikiin
alt bilesenleri olan igsel, digsal ve etkili yiikii ayristirarak
olgme yetenegine sahip degildir. Bu eksiklik, farkli yiik
Ogrenme ortamlarinda nasil ortaya
ciktigin1 ve birbirleriyle nasil etkilesimde bulundugunu
analiz etmeyi imkansiz hale getirmektedir. Ornegin, digsal
yiikii azaltmaya yonelik bir 6gretim tasariminin, etkili yiik
tizerindeki olumlu veya olumsuz etkilerini mevcut
Olgeklerle degerlendirmek miimkiin degildir. Ayrica
mevcut dlgek, ayn1 anda birden fazla yiik tiiriinii tetikleyen
karmagik

tiirlerinin  farkl

egitim  ortamlarinda analiz
sunamadigindan, 6gretim tasarimu siireclerinde daha fazla

bilgiye ihtiya¢ duyulmasina neden olmaktadir.

detaylt  bir

Tiirkiye’deki akademik literatiirde, biligsel yiik 6lgeklerinin
mevcut sinirliklari 6n plana gikarilmakta ve igsel, dissal ve
etkili biligsel yiikii ayristirarak Olgebilen daha kapsamli
araglara duyulan ihtiyacin alt1 ¢izilmektedir. Bu gercevede,
Tiirkiye'nin egitim ortamlart ve &grenci profilleriyle
uyumlu bir 6lgegin gelistirilmesinin, 6grenme siireclerinin
daha ayrintili bir bi¢cimde analiz edilmesine ve daha etkili
Ogretim tasarimlarinin olusturulmasma o6nemli katkilar
saglayacagi ongoriilmektedir. Bu gereksinim, egitim ve
biligsel yiik kurami c¢ergevesinde yapilan uluslararasi
caligmalarla da desteklenmektedir.

Leppink ve digerleri (2013) tarafindan gelistirilen “Farkl
Biligsel Yiik Turleri Olgegi", literatiirde
karmagik 6grenme gorevlerini analiz etmek ve 6grenme
materyallerinin tasarimini optimize etmek amaciyla yaygin
olarak kullanilmaktadir (Albus vd., 2021; Liao vd., 2019;
Thees vd., 2020). Bu dlgegin, farkli 6grenme ortamlarindaki
biligsel yiikiin alt bilesenlerini ayristirilmasindaki etkinligi,
onu diger geleneksel dlgeklerden ayiran onemli bir arag
haline getirmektedir.

uluslararasi
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Bu calismanin amaci, Leppink ve digerleri (2013)
tarafindan gelistirilen “Farkli Bilissel Yiik Tiirleri Olgegi"ni
Tiirkgeye uyarlamak ve bu dlgegin gegerlilik ve giivenilirlik
analizlerini gerceklestirmektir. Uluslararasi ¢alismalarin
Tiirkiye’deki gesitli 6grenme ortamlarma uyarlanmasi, bu
calismanin hem ulusal hem de kiiresel literatiire katkisini
vurgulamaktadir. Tiirk¢eye uyarlanan bu o&lgegin, farkl
biligsel yiik tiirlerini &lgmeye ydnelik bir arag¢ olarak
katkilar

akademik literatiire Onemli

beklenmektedir.

sunmasi

2. Yontem
2.1. Desen

Bu arastirma, nicel arastirma yontemine dayali bir dlgek
uyarlama calismasidir. Olcek uyarlama c¢alismalari, bir
6lgme aracinin farkli bir dil ve kiiltiire uyarlanmasini ve bu
siirecte  gecerlilik  ve  giivenilirlik  6zelliklerinin
degerlendirilmesini  amaglar  (Biiylikoztiirk,  2021).
Aragtirmada, "Farkli Biligsel Yiik Tiirleri Olgegi" Tiirkceye
Olgegin  psikometrik
degerlendirilmesi hedeflenmistir.

uyarlanmis  ve ozelliklerinin

Bu dogrultuda, 6lgegin uyarlama siireci belirli asamalar
gercevesinde yiriitiilmiis, dilsel uygunluk ve kiiltiirel
anlam esdegerligi goz
Calisma, dlgegin Tiirkge versiyonunun gegerli ve giivenilir
bir 6lgme araci olup olmadigini belirlemeye yo6nelik olarak
yapilandirilmistir. Arastirma deseni, alanyazinda olgek
calismalarinda yaygin
sistematik bir yaklasimi temel almaktadir.

ontinde bulundurulmustur.

uyarlama olarak  kullanilan

2.2. Katilimcilar

Katilimcilarin belirlenmesinde uygun ornekleme yontemi
tercih edilmistir. Bu yontem, arastirma icin uygun olan
katilimcilara kolaylikla ulasilabilen bir ornekleme tiirii
olarak tanimlanmaktadir (Fraenkel vd. 2012). Olgegin
ceviri siireci tamamlandiktan sonra, Biligsel Yiik élgegi'nin

gecerlilik ve giivenilirlik analizleri, bir devlet
tiniversitesinde uzaktan egitim alan ve ©n lisans
programlarinda Ogrenim goren Ogrencilerle

gergeklestirilmistir. Calismada toplam 221 6grenciden elde
edilen veriler analiz edilmistir. Veri toplama siirecinde,
katilimeailarin kimlik bilgilerini ifsa edecek herhangi bir
bilgi talep edilmemis ve tiim siire¢ boyunca etik kurallara
uyulmustur. Katilimeilarin demografik 6zelliklerine iliskin
bilgiler ise Tablo 1'de sunulmustur.

Tablo 1 incelediginde; arastirmadaki katilimcilarin 130 ‘u
kadin (%58.8), erkek (%41.2) oldugu
goriilmektedir. Katilimcilarin yas dagilimi incelendiginde,
cogunlugun 19-23 (%78.7, f = 174) yas aralig1 olmak {izere,
sirastyla 24-28 (%11.8, n=26), 34 ve tizeri (%5.4, f=12), 18 ve
alt1 (%3.2, f=7) ve 29-33 (%0.9 f = 2) seklinde kiimelendigi
goriilmiistiir. Katilimcilarin uzaktan egitim platformlarina
hangi
cogunlugunun telefon (%83.7, f=185) olmak iizere sirasiyla
bilgisayar (%14.9, f = 33) ve tablet (%1.4, f=3) gibi araglar1
tercih ettigi sdylenebilir.

91’inin ise

araclarla ulagildigi  dagilimi  incelendiginde

Tablo 1.
Katilimcilara ait demografik veriler
Degisken f %
Cinsiyet Kadin 130 58.8
Erkek 91 41.2
Yas 18 ve alt1 7 3.2
19-23 174 78.7
24-28 26 11.8
29-33 2 0.9
34 ve tlizeri 12 54
Kullanilan Arag Bilgisayar 33 14.9
Telefon 185 83.7
Tablet 3 14
2.3. Islem igin hem Ingilizceyi hem de Tiirkgeyi iyi derecede bilen

Aracin uyarlanma siirecine ilk 6nce Olgegin Tiirkceye
uyarlanmasi konusunda 6lgegi gelistiren arastirmacilardan
e-posta yolu ile gerekli iznin alinmas: ile baglanmigstir.
Ozgiin 6lgek 6ncelikle arastirmacilar tarafindan Tiirkceye
gevrilmis, daha sonra hem 0&zgiin hem de Tiirkgeye
uyarlanmis hélinin dil ve igerik konusunda alan uzmani
olan dort 6gretim elemarn: tarafindan kontrol edilmesi
saglanmistir. Bu islemlerden sonra 6lgegin dil esdegerligi

Harran Universitesine bagh Egitim Fakiiltesinde 18
Ingilizce 6gretmen adayina 6nce orijinal dildeki daha sonra
da iki hafta arayla Tiirkceye
uygulanmustir. Her iki dildeki formlarin uygulamasindan
elde edilen verilerin incelenip degerlendirilmesinde
Pearson momentler ¢arpimi korelasyon analizinden
yararlanilmistir. Dil esdegerligi igin yapilan analiz
sonucuna gore yiiksek diizeyde pozitif bir iligki

cevrilmis formu
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bulunmustur (r = .876, p < .01). Tiirkce 6l¢ek daha sonra 221
O0grenciye uygulanmistir.

2.3.1. Etik bildirim

Yapilan bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel
Aragtirma ve Yayin Etigi Yonergesi” kapsaminda uyulmasi
belirtilen tiim kurallara uyulmustur. Yonergenin ikinci
boliimii olan “Bilimsel Arastirma ve Yayin Etigine Aykiri
Eylemler” bashgi altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir. Bu calisma, Firat Universitesi Sosyal
ve Beseri Bilimler Aragtirmalari Etik Kurulunun 26-04
sayili karari ile alinan izinle y{iriitiilmiistiir.

2.4. Veri Toplama Araclar
2.4.1. Farkli Biligsel Yiik Tiirleri Olgegi

Arastirmada veri toplama araci olarak, Leppink ve
digerleri (2013) tarafindan gelistirilen ve bu c¢alisma
kapsaminda Tiirk¢eye uyarlanan "Farkli Biligsel Yiik
Tiirleri Olgegi" kullanilmistir. Bu 6lgek, 6grenme siirecinde
biligsel yiikiin {i¢ alt boyutunu degerlendirmek amaciyla
tasarlanmistir: i¢sel bilissel yiik, dissal biligsel yiik ve etkili
biligsel yiik. Icsel bilissel yiik, 6grenme materyalinin
karmagsikligindan kaynaklanan zihinsel c¢abay1; digsal
bilissel yiik, 6gretim tasariminin etkilerinden dogan ytiki;
etkili biligsel yiik ise 6grenme siirecindeki anlaml1 zihinsel
¢abayi 6l¢mektedir.

Olcek, toplamda 10 maddeden olusmakta ve her bir
madde, katilimailar tarafindan 1 (¢ok diisiik) ile 10 (¢ok
yiiksek) arasinda puanlanmaktadir. Yiiksek puanlar, daha
yiiksek biligsel yiik seviyelerini temsil etmektedir. Olgegin
bu ii¢ alt boyutunun ayrstirilmasi, farkli 6grenme
baglamlarinda ayrt  ayri

biligsel ~yiik tiirlerinin

incelenmesine olanak saglamaktadir.
2.5. Veri Analizi

Veriler, yap1r gegerligini test etmek amaciyla IBM SPSS
AMOS yaziliminin 21.0 siiriimii kullanilarak dogrulayici
faktor analizine (DFA) tabi tutulmus ve giivenirlik analizi
i¢in Cronbach Alfa i¢ tutarlilik katsayilar1 hesaplanmistir.
Olgek uyarlama siirecinde, DFA, uyarlanan 6lgegin test
edilmesinde kullanilan ve &lgege yeni madde eklenmedigi
ya da dlgekten madde ¢ikarilmadigi durumlarda tek basina
yeterli bir istatistiksel yontem olarak kabul edilmektedir
(Buyukoztirk vd., 2017; Giingor, 2016; Hair vd., 2010;
Tabachnick ve Fidell, 2013). Bu baglamda, agimlayici faktor
analizine (AFA) ihtiya¢ duyulmamustir.

Tiirkge uyarlamasi yapilan 6lgegin orijinal formu, Leppink
ve digerleri (2013) tarafindan gelistirilmistir. Orijinal
Olgegin gecerlilik ve gilivenirlik calismalar1 kapsaminda,
Olgek 6nce AFA'ya tabi tutulmus ve ti¢ faktorlii bir yapi
(igsel, digsal ve etkili biligsel yiik) ortaya c¢ikarilmistir.
Cronbach Alfa i¢ tutarhilik katsayilars, i¢sel yiik (IL) i¢in .81,
dissal yiik (EL) i¢in 0.75 ve etkili yiik (GL) igin .82 olarak
hesaplanmigtir. Ayrica, dogrulayict faktor analizinde
(DFA) elde edilen uyum iyiligi degerleri CFI=.99, TLI=.99
ve RMSEA = .03 gibi kabul edilebilir seviyelerde

bulunmustur. Bu bulgular, o6lcegin yap1 gecerliginin
yiiksek oldugunu ve giivenilir bir 6lgiim araci sundugunu
gostermektedir.

Bu nedenle, 6lcegin bagka bir dile uyarlanmas: sirasinda
yeniden AFA yapilmasina gerek duyulmamis, sadece DFA
uygulanmasi yeterli ve wuygun bir yontem olarak
degerlendirilmistir (Biiyiikoztiirk vd., 2017; Gilingor, 2016;
Hair vd., 2010; Tabachnick ve Fidell, 2013). Bu durum,
uyarlama Olcegin  yapisal biitiinligiini
koruyarak gecerlik ve giivenirlik analizlerinin etkili bir

slirecinde

sekilde yapilmasini saglamistir.

Veri analizi O6ncesinde, DFAmin uygulanabilmesi igin
gerekli varsaymmlar IBM SPSS yaziliminin 21. siirimii
kullanilarak test edilmistir ve verilerin DFA’ya uygun
oldugu belirlenmistir. DFAin 6n kosullarindan ilki,
yeterli 6rneklem biiyiikliigiine sahip olunmasidir. Alan
yazina gore Guilford (1954), Orneklem biiyiikliigiiniin
200'tin {izerinde olmasi gerektigini belirtirken, Hair ve
digerleri (2010) her soru icin en az 5 katilimcinin yeterli
oldugunu ifade etmektedir. MacCallaum ve digerleri (1999)
ise her soru ig¢in en az 10 katilimcanin bulunmasmi
vurgulamiglardir. Calismada kullanilan
Olcek toplamda 10 soru igerdigi icin, 221 katilimcidan elde
edilen verilerin yeterli Orneklem biiyiikligii kriterini
karsiladig: tespit edilmistir. Ug degerler, IBM SPSS yazilim
araciligiyla ve kutu grafigi
yontemiyle incelenmistir. Tek degiskenli ve ¢ok degiskenli
normal dagilim varsayimlari, IBM SPSS AMOS yazilim1
carpiklik  ve  basiklik
degerlendirilmis ve verilerin normal dagilima uygun
oldugu goriilmiistiir. Bir sonraki bdliimde,
sonucunda elde edilen bulgulara yer verilmektedir.

onerdiklerini

tanimlayic1  istatistikler

kullanilarak testleri  ile

analiz

3. Bulgular

Veri analizi sonuglarmma gore elde edilen bulgular,
¢alismanin amaglar1 dogrultusunda gecerlik ve giivenirlik
bulgularina asagida yer verilmistir.

3.1. Gegerlilik

Uyarlanan olgegin gegerlik testi, IBM SPSS AMOS
yaziliminin 21. siirtimii kullanilarak dogrulayicr faktor
analizi (DFA) ile gerceklestirilmistir. Tiirkge 6lgegin tahmin
modeli i¢in ki-kare (x2) ve uyum indekslerinden yaklasik
hatalarin ortalama karekokii (RMSEA), standartlagtirilmis
ortalama hatalarin karekokii (SRMR), iyi uyum indeksi
(GFI), karsilagtirmali uyum indeksi (CFI) ve Tucker-Lewis
indeksi (TLI) kullanilmistir. Elde edilen bulgular, Tablo
2’de goriilmektedir.
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Tablo 2.

Bilissel Yiik Olcegi DFA uyum indeksleri
Uyum fyilik ~ Miikemmel  Kabul Uyarlanmis
Degerleri Deger Edilebilir Olgek

Deger

x2/df <3 <5 2.62
RMSEA <.05 <.08 .08
SRMR <.05 <.08 .028
TLI 295 290 .97
CFI >.95 290 .98
GFI >.95 290 .93
NFI 295 290 97

Dogrulayic1 faktor analizi sonuglarina gore, Tiirkgeye
uyarlanmis bilissel yiik Olgeginin {i¢ faktorlii yapismin
uyum indekslerinin kabul edilebilir ya da miikemmel
diizeyde oldugu goriilmektedir (Tablo 2). Olcegin madde-
faktor yapisi Sekil 1’te sunulmustur. Dolayisiyla, uyarlanan
6lgegin DFA sonuglar1 dogrultusunda elde edilen model ve
faktorler, dlgegin orijinali ile ayn1 olup dogrulanmistir ve
uyarlanan 6l¢egin gecerlik bir 6lgek oldugu goriismiistiir
(Cokluk vd. 2012; Stimer, 2000; Tabachnick ve Fidell, 2001).

el B1
94
e2 B2 £0 F1
96
e3 B3
12 96
ed B4
.85
50
92
eb B5 B 44
85 92
e6 B6
49
er B7
= 91
.99
e8 B8 E3
99
e9 B9 .96
93
e10 B10

Sekil 1. Biligsel Yiik Ol(;egi DFA yol diyagrami

Sekil 1’"de madde-yap1 parametreleri incelendiginde, ilgili
modelin ti¢ farkli alt boyutuna iligskin standartlagtirilmis
faktor yiiklerinin 0.60 ile 099 arasinda degistigi
goriilmektedir. Faktor yiiklerinin t degeri sinamasina gore

istatistiksel ~ac¢idan anlamli  oldugu belirlenmistir

(Tabachnick ve Fidell, 2001). Madde Toplam korelasyon
degerleri 0.35 ile 099 arasinda yer almaktadir.
Biiyiikoztiirk'tin (2002) belirttigi .30 degeri, madde toplam
korelasyonu igin yeterli bir 6l¢iit olarak kabul edilmektedir.
Bu olgiit dikkate alindiginda, 6l¢ek maddelerinin birbiriyle
gliclii bir uyum sergiledigi ve olgegin i¢ tutarliligmin
yiiksek oldugu sonucuna varilmistir. Bu nedenle, herhangi
bir madde ¢ikarilmadan 6l¢ek nihai haline getirilmistir.

3.2. Giivenirlik

Tiirkgeye uyarlanan Bilissel Yiik Olgegi’nin giivenirlik testi
i¢in, dlgegin tamamu ve her bir faktoriin Cronbach Alfa ig
tutarhilik katsayis1 hesaplanmis ve elde edilen bulgular
Tablo 3’te sunulmustur.

Tablo 3.
Bilissel Yiik Olcegi ve alt faktirlerinin giivenirlik degerleri

Faktor Cronbach Alfa Katsayist
Bilissel ytik (6lgek genel) 93
Icsel Bilissel Yiik .86
Disgsal Biligsel Yiik 93
Etkili Biligsel Yiik .98

Tablo 3 incelendiginde, 6lcegin geneline ait Cronbach Alfa
katsayis1 .93 iken, alt boyutlarinin ise sirasiyla .86, .93 ve .98
olarak hesaplanmis ve degerlerin yiiksek diizeyde
glvenirligi kanitladig1 tespit edilmistir. Nitekim, .70
Cronbach Alfa katsay1 degeri
miitkemmel diizeyde giivenirlige isaret etmektedir (Hair,

degerinin tizerindeki

vd. 2010). Sonug olarak, Tiirk¢eye uyarlanan Bilissel Yiik
Olgegi hem genel hem de ayr1 ayri alt boyutlari itibariyle
gecerli ve giivenilir bir dlgek olarak degerlendirilebilir.

4. Tartisma

Bu c¢alismada, Biligsel Yiik Olgegi’nin Tirkege
uyarlamasinin  gegerlik ve  giivenirlik  testlerini
gerceklestirmek amaciyla bir devlet {iniversitesinde

uzaktan egitim alan ve 6n lisans programlarinda 6grenim
goren toplam 221 dgrenciden veri toplanmustir. Elde edilen
verilerle gegerlilik ve giivenirlik analizleri yapilmistir.
Olgek, toplamda 10 maddeden ve f{i¢ faktorden
olusmaktadir: igsel biligsel yiik (3 madde), digsal bilissel
yiik (3 madde) ve etkili bilissel yiik (4 madde). Her bir
madde, 1 ile 10 arasinda puanlanmistir. Tiirkgeye
uyarlanmasi siirecinde, Ingilizce ve Tiirkgeye hakim
uzmanlar tarafindan 1ngilizceden Tiirkgeye cevrilmis ve dil
gecerliligini degerlendirmek icin iki hafta arayla hem
orijinal hem de Tiirkge uyarlanmis hali, her iki dile hakim
bir gruba uygulanmistir. Pearson momentler c¢arpimi
korelasyon analizi sonucunda, iki form arasinda yiiksek
diizeyde pozitif bir iligski oldugu saptanmastir (v = .876, p <
.01).Gegerlilik ve giivenirlik analizleri dogrultusunda,
olgegin yap1 gecerliligini degerlendirmek igin dogrulayic
faktor analizi (DFA) yapilmistir. DFA sonuglarma gore,
maddelerin faktor yiikleri .60 ile .99 arasinda degismis ve
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kabul edilebilir diizeyde oldugu goriilmiistiir (Costello ve
Osborne, 2005). Dogrulayici faktor analiziyle elde edilen
uyum indeksleri ise x2/df = 2.62, p < .01, RMSEA = .08,

Mulaik vd., 1989; Sands vd., 1999; Tay ve Drasgow, 2012).
Bu sonuglar, Sweller'in (2010) Biligsel Yiik Teorisi'nin
ongordiigii 6grenme tasarim ilkelerine uygun bir yapmin
varligmi gostermektedir. Ayni zamanda Leppink ve
digerlerinin (2013) bu teoriyi 6lgek gelistirme siirecinde
temel aldigr g6z oOniine alindiginda, Olgegin faktor
gerceve ile tutarliik gosterdigi
soylenebilir. Ayrica, dlgegin giivenirlik analizinde, tiim
Olgek ve alt faktorlere ait Cronbach Alfa giivenirlik
katsayilarinin yiiksek oldugu tespit edilmistir. Tiirkge
alanyazin incelendiginde, bilissel yiik Olgiimiinde
kullanilabilecek giincel ve farkli tiirdeki biligsel yiikleri
Olgen bir 6l¢egin bulunmadig: goriilmektedir (Paas ve Van
Merriénboer, 1993; Kili¢ ve Karadeniz, 2004). Bununla
birlikte, mevcut Slgeklerin genellikle tek boyutlu oldugu
veya biligsel yiik tiirlerini ayristirmada yetersiz kaldig:
dikkate alindiginda, Tiirkge’ye uyarlanan bu 6l¢egin hem

yapisinin  kuramsal

kapsamli hem de ayristirici yapisiyla benzersiz bir katki
sundugu soylenebilir. Bununla birlikte,
literatiirde bu alanda gesitli Olgekler gelistirilmistir.
Ornegin Paas’in (1992) dokuz puanlik zihinsel ¢aba 6lgegi,
biligsel yiikii genel bir perspektiften degerlendirmekle
birlikte igsel, dissal ve etkili biligsel yiik tiirlerini ayristirma
imkan1 sunmamaktadir. Benzer sekilde Ayres’in (2006)
Olgegi igsel bilissel yiikii Ol¢meyi hedeflemis olsa da
analizlerde maddeler arasinda yiik tiirleriyle ilgili ¢capraz
yliklemelerin goriilmesi, igsel yiik ile diger bilissel yiik
tiirleri arasindaki ayrimin net bir sekilde yapilamamasma
yol ag¢mistir. Cierniak ve digerleri (2009) tarafindan
gelistirilen Slgek ise dzellikle digsal bilissel yiikii 6lgmeye
odaklanmigtir. Bu 0Olgek, digsal ogrenme
siireglerindeki etkisini analiz etmekte etkili bir arag olarak
goriilse de etkili yiik gibi 6grenmeye olumlu katki saglayan
boyutlar1 kapsamamasi nedeniyle smirli bir cerceve

uluslararasi

yiikiin

sunmaktadir. Bu baglamda, Leppink ve digerleri (2013)
tarafindan gelistirilen "Farkli Bilissel Yiik Tiirleri élgegi”
hem igsel, digsal ve etkili yiik tiirlerini ayristirarak kapsamli
bir ol¢lim hem de ©onceki Olgeklerin
sinirhiliklarmi gidermektedir. Bu gergevede, gecerlik ve

sunmakta

glvenilirlik ¢alismalar1 Leppink ve digerleri (2013)
tarafindan gerceklestirilerek Tiirkce'ye uyarlanan "Farkh
Biligsel Yiik Tiirleri Olgegi"nin, Tiirkge alanyazina nemli
bir katki sunacag1 diisliniilmektedir. Bu 0Olgegin, farklh
tiirdeki  bilissel yiiklerin Olgiilmesi ve yapilacak
aragtirmalarda elde edilen verilerin genel bir cergeveye
oturtulmas agisindan yol gosterici bir nitelige sahip olacag:
ongoriilmektedir. Ozellikle uzaktan egitim baglaminda
Ogretim tasarimcilarmin Ogrencilerin biligsel yiiklerini
analiz ederek materyal diizenlemeleri yapmasina olanak
saglar (Skulmowski, 2023; Wang, 2022) @rnegin digsal
bilissel yiikii azaltmak i¢in sade ve acik arayiizler
tasarlanabilir veya etkili bilissel yiikiin artirilmasi igin
problem ¢ozme odakli igerikler olusturulabilir. Karma
Ogrenme stratejileri kapsaminda ise yiiz yiize ve ¢evrimigi

SRMR = .02, TLI = 0.97, CFI = .98, GFI = 0.93 ve NFI = .97
olarak hesaplanmis ve bu degerlerin iyi diizeyde uyum
gosterdigi belirlenmistir (Byrne, 2013; Hu ve Bentler, 1999;

0grenme materyallerinin uyumunu degerlendirmede 6lgek
kullanilabilir (Caldiroli vd., 2023; Guo vd., 2020; Han vd.,
2020). Ayrica Tiirkiye’de birgok {iniversitede uzaktan
egitim programlari Uzaktan egitim
ortamlarinda &grencilerin bilissel yiiklerini belirlemek
oldukga onemlidir. Ornegin video tabanli ogrenme
materyallerinde &grencilerin dikkatlerini hangi igeriklere
yogunlastirdigi  veya boliimlerde
gozlemlenebilir. Simiilasyon tabanl egitimlerde ise digsal
biligsel edilmesi arayiiz
tasarimlarinda gereksiz Ogelerin ¢ikarilmasi ve temel
bilgilerle desteklenmesi saglanabilir (Albus, 2021). Bu tiir
baglamlarda olgek, 6grenci deneyimlerini dlgerek tasarim
iyilestirmelerine rehberlik edebilir. Bu 6lgek hem uzaktan
egitimcilere hem de &gretim tasarimcilarina 6grencilerin
biligsel yiiklerini 6l¢gmelerinde yardima olacaktir. Bunun
yan1 sira, yiiz yiize egitim baglaminda icsel bilissel yiikii

bulunmaktadair.

hangi zorlandig1

ylkiin  minimize icin

optimize etmek icin igeriklerin kademeli bir sekilde
sunulmasinda kullanilabilir. Karma 6grenme ortamlarinda
ise gevrimici ve yliz yiize materyallerin bilissel yiik
agisindan uyumunu degerlendirmek igin rehberlik edebilir.
Mesleki egitim programlarinda, o6zellikle uygulamal
etkinliklerde etkili bilissel yiikiin artirilmasi ve dissal
yiikiin azaltilmasi igin Slgekten faydalanilabilir.

Yazar Notu: Prof.Dr. Yaln Kilic TUREL danismanliginda
Doktora Ogrencisi Mustafa ALPSULUN'e ait "Egitsel
Videolarda Egitmen Goriiniirliigiiniin Bilissel Yiik, Sosyal
Varlik ve Ogrenme Performansina Etkisi: Bir Goz Izleme
Caligmast” adli doktora tez ¢alismasindan tiretilmistir.

Yazar Katkilart: Giris: Birinci yazar, Ikinci yazar. Yéntem:
Birinci yazar, Ikinci yazar., Bulgular: ikinci yazar, Tartisma:
Birinci yazar, ikinci yazar.

Finansman: Calismamizda herhangi bir finansman destek
alinmamustir.

Cikar Catismasi: Calismada bir ¢ikar ¢atismas: yoktur.

Veri Erisilebilirligi: Verilerin erisilebilirlik durumu vardir.
Google Drive {izerinde saklanmaktadir.

Ekler: Uyarlanmus 6l¢ek ektedir.
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1. Introduction

Cognitive Load Theory (CLT) is a key concept in
educational psychology design,
emphasizing the importance of managing students'
cognitive resources to optimize learning and teaching
effectiveness (Chandler & Sweller, 1991). The theory
differentiates between intrinsic, extraneous, and germane
cognitive load, each playing a crucial role in the learning
process (Sweller, 2010). Intrinsic cognitive load relates to
the inherent complexity of the information being
processed, while extraneous cognitive load stems from the
design of instructional materials. Germane cognitive load,
on the other hand, focuses on knowledge acquisition and

and instructional

helps guide educators in designing effective instructional
strategies for students (Wang et al, 2022). Allocating
working memory effectively to balance these different
types of cognitive load is essential for fostering optimal
learning (Yoo et al., 2023).

The literature emphasizes that CLT has a significant impact
on learning and teaching, particularly in embodied
learning environments, that is, in situations where learning
processes are supported by physical objects or visual
materials (Skulmowski & Rey, 2017). Additionally, CLT is
increasingly recognized in educational sciences for its
influence on instructional design and methods (Young et
al., 2014). Since measuring cognitive load is considered a
critical component of educational research and practice, the
importance of CLT becomes particularly evident across
different instructional contexts, including online learning,
classroom teaching, and blended learning (Skulmowski,
2023). Monitoring cognitive load, especially in the design of
online courses, virtual learning environments intelligent
tutoring systems, plays a crucial role in enhancing learning
outcomes (Caldiroli et al., 2023; Guo et al., 2020; Han et al.,
2020).

CLT is gaining increasing attention due to its significance
in educational settings and its impact on complex learning
tasks (Gupta & Zheng, 2020; Young et al., 2016). Research
on the effects of mobile devices on students' cognitive load
and learning processes highlights CLT's valuable insights
into the use of technology in education (Montrieux &
Schellens, 2018). Additionally, CLT has been applied in

various domains to optimize task suitability, manage
complexity, and enhance instructional support (Leppink &
Duvivier, 2016).

CLT plays a crucial role in educational psychology and
instructional design. This theory provides a framework for
understanding how cognitive resources are allocated
during learning and has broad implications across various
educational settings.

The Cognitive Load Scale, developed by Paas and van
Merriénboer (1993) and adapted into Turkish by Kili¢ and
Karadeniz (2004), is a symmetrical Likert-type scale
ranging from 1 to 9. This scale assesses the effort a student
exerts in the individual learning process, with cognitive
load increasing from 1 to 9. Scores between 1 and 4 indicate
low cognitive load, while scores between 5 and 9 indicate
high cognitive load (Paas & van Merriénboer, 1993). The
scale has been widely used in various studies to measure
students' cognitive load in different learning contexts. For
instance, Kiigiik et al. (2016) used this scale to assess the
cognitive load of students studying anatomy individually
via mobile augmented reality. Ozer and Kilig (2018) applied
the same scale to measure cognitive load in a mobile-
supported language learning environment. Additionally,
Dindar et al. (2014) utilized the adapted scale to examine
cognitive load in test items, comparing static graphics with
animated graphics. Similarly, Cakiroglu et al. (2018)
investigated perceived cognitive load in learning
programming through Scratch, using the adapted
Cognitive Load Scale.

These studies demonstrate the versatility and applicability
of the Cognitive Load Scale in measuring students'
cognitive load in different educational environments.
However, a key limitation of this scale is that it considers
cognitive load as a one-dimensional construct. In other
words, it does not distinguish between the three
subcomponents of cognitive load: intrinsic, extraneous, and
germane load. This limitation makes it difficult to analyze
how different types of load emerge in different learning
environments and how they interact. For example, the
existing scale does not allow for an evaluation of how an
instructional design aimed at reducing extraneous load
might positively or negatively impact germane load.
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Additionally, because the scale cannot provide a detailed
analysis in complex educational environments that involve
multiple types of load simultaneously, it creates a gap in
the instructional design process by limiting access to more
nuanced information.

In the academic literature in Tiirkiye, the current
limitations of the existing cognitive load scales are
frequently highlighted, emphasizing the need for more
comprehensive tools that can separately measure intrinsic,
extraneous, and germane cognitive load. In this context, it
is anticipated that the development of a scale compatible
with Tirkiye’s educational environments and student
profiles will make significant contributions to the more
detailed analysis of learning processes and the design of
more effective instructional methods. This need is further
supported by international studies conducted within the
framework of education and Cognitive Load Theory.

The “Different Types of Cognitive Load Scale” developed
by Leppink et al. (2013), is widely used in the international
literature to analyze complex learning tasks and optimize
the design of learning materials (Albus et al., 2021; Liao et
al.,, 2019; Thees et al, 2020).
distinguishing the subcomponents of cognitive load across
different learning environments makes it a valuable tool,
setting it apart from traditional cognitive load scales.

Its effectiveness in

The aim of this study is to adapt the “Different Types of
Cognitive Load Scale”, developed by Leppink et al. (2013),
into Turkish and to conduct validity and reliability analyses
of the adapted scale. Adapting international studies to
various learning environments in Tiirkiye highlights the
contribution of this study to both national and global
literature. It is expected that the Turkish adaptation of this
scale will serve as a valuable tool for measuring different

types of cognitive load, making significant contributions to
the academic literature.

2. Method
2.1. Design

This research is a scale adaptation study based on the
quantitative research method. Scale adaptation studies aim
to modify a measurement tool for use in a different
language and cultural context while assessing its validity
and reliability (Biiylikoztiirk, 2021). In this study, the
"Different Types of Cognitive Load Scale" was adapted into
Turkish, and the aim was to evaluate its psychometric
properties.

The adaptation process followed a structured framework,
ensuring linguistic accuracy and cultural equivalence in
meaning. The study was designed to determine whether
the Turkish version of the scale was a valid and reliable
The research design follows a
systematic approach commonly used in scale adaptation

measurement tool.

studies in the literature.
2.2. Participants

The convenience sampling method was used to select
participants. This method is defined as a type of sampling
in which participants who are readily accessible and
suitable for the study are included (Fraenkel et al., 2012).
After completing the translation process of the scale,
validity and reliability analyses of the Cognitive Load Scale
were conducted with students enrolled in distance
education and associate degree programs at a state
university. Data from a total of 221 students were analyzed
in the study. During the data collection process, no
personally identifiable information was requested, and
ethical guidelines were strictly followed. Demographic
characteristics of the participants are presented in Table 1.

Table 1.
Demographic data of participants
Variable f %
Gender Female 130 58.8
Male 91 41.2
Age 18 and below 7 3.2
19-23 174 78.7
24-28 26 11.8
29-33 2 0.9
34 and above 12 54
Device Computer 33 14.9
Phone 185 83.7
Tablet 3 14

Table 1 shows that 130 participants in the study were
female (58.8%) and 91 were male (41.2%). Regarding age
distribution, the majority of the participants were in the 19-
23 age range (78.7%, f = 174), followed by 24-28 (11.8%,

n=26), 34 and above (5.4%, f=12), 18 and below (3.2%, f=7)
and 29-33 (0.9% f=2). Examining the devices used to access
distance education platforms, it was found that most
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participants preferred phones (83.7%, f = 185), followed by
computers (14.9%, f=33) and tablets (1.4%, f=3).

2.3. Procedure

The adaptation process of the scale began by obtaining the
necessary permissions from the original researchers via e-
mail for its adaptation into Turkish. Initially, the scale was
translated into Turkish by the researchers. Then, both the
original and the translated versions were reviewed by four
faculty members who were experts in language and content
to ensure accuracy. Following this, the original English
version and the Turkish translated version were
administered to 18 preservice English teachers at the
Faculty of Education, Harran University, who were fluent
in both English and Turkish to assess language
equivalence. The Pearson product-moment correlation
analysis was used to examine and evaluate the data
obtained from the forms in both languages. The results
indicated a high positive correlation (r = .87, p < .01),
confirming the language equivalence of the Turkish
adaptation. Subsequently, the Turkish version of the scale
was applied to 221 students for further validation.

2.3.1. Ethical disclosure

In this study, all rules specified within the “Higher
Education Institutions Scientific Research and Publication
Ethics Directive” have been adhered to. None of the actions
listed under the second section of the directive, titled “Acts
Contrary to Scientific Research and Publication Ethics,”
were committed. This study was conducted with the
approval of the Ethics Committee for Social and Human
Sciences Research at Firat University, dated 23.12.2021 and
numbered 01-26.

2.4. Data Collection Tools
2.4.1. Different Types of Cognitive Load Scale

The "Different Types of Cognitive Load Scale" developed
by Leppink et al. (2013) and adapted to Turkish for this
study was used as the data collection tool. This scale was
designed to assess three sub-dimensions of cognitive load
in the learning process: intrinsic cognitive load, extraneous
cognitive load, and germane load. Intrinsic cognitive load
measures the mental effort resulting from the complexity of
the learning material; extraneous cognitive load measures
the load resulting from the effects of the instructional
design; and germane cognitive load measures the
meaningful mental effort in the learning process. The scale
consists of a total of 10 items, and each item is scored by the
participants between 1 (very low) and 10 (very high).
Higher scores represent higher levels of cognitive load.
Separating these three sub-dimensions of the scale allows
for the separate examination of cognitive load types in
different learning contexts.

2.5. Data Analysis

The data were subjected to confirmatory factor analysis
(CFA) using IBM SPSS AMOS software version 21.0 to test

the construct validity, and Cronbach Alpha internal
consistency coefficients were calculated for reliability
analysis. In the scale adaptation process, CFA is considered
a sufficient statistical method alone when used to test the
adapted scale and when no new items are added to the
scale or no items are removed from the scale (Biiyiikoztiirk
et al., 2017; Glingor, 2016; Hair et al., 2010; Tabachnick &
Fidell, 2013). In this context, exploratory factor analysis
(EFA) was not needed. The original form of the scale
adapted to Turkish was developed by Leppink et al. (2013).
Within the scope of the validity and reliability studies of the
original scale, the scale was first subjected to EFA, and a
three-factor structure (intrinsic, extraneous, and germane
cognitive load) was revealed. Cronbach Alpha internal
consistency coefficients were calculated as 0.81 for intrinsic
load (IL), 0.75 for extraneous load (EL), and .82 for germane
load (GL). In addition, the goodness of fit values obtained
in the confirmatory factor analysis (CFA) were found at
acceptable levels as CFI = .99, TLI = .99, and RMSEA = .03.
These findings show that the construct validity of the scale
is high and provides a reliable measurement tool.

Therefore, it was not necessary to perform EFA again
during the adaptation of the scale to another language, and
applying only CFA was considered a sufficient and
appropriate method (Biiyiikoztiirk et al., 2017; Giingdr,
2016; Hair et al., 2010; Tabachnick and Fidell, 2013). This
approach ensured that the validity and reliability analyses
were conducted effectively while preserving the structural
integrity of the scale during the adaptation process.

Before conducting data analysis, the assumptions required
for the application of CFA were tested using IBM SPSS
software version 21 and it was determined that the data
were suitable for CFA. The first prerequisite for CFA is
having a sufficient sample size. According to the literature,
Guilford (1954) stated that the sample size should be over
200, while Hair et al. (2010) suggested that at least five
participants per question were sufficient. MacCallum et al.,
(1999) recommended at least ten participants per question.
Since the scale used in the study included a total of ten
questions, the data obtained from 221 participants met the
required sample size criterion. Extreme values were
examined using descriptive statistics and box plot methods
in IBM SPSS. Univariate and multivariate normality
assumptions were assessed using skewness and kurtosis
tests in IBM SPSS AMOS, confirming that the data followed
a normal distribution. The findings from the analysis are
presented in the next section.

3. Results

The findings obtained from the data analysis, along with
the validity and reliability results aligned with the study's
objectives, are presented below.
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3.1. Validity

The validity test of the adapted scale was conducted using
confirmatory factor analysis (CFA) in IBM SPSS AMOS
software version 21. To evaluate the model fit of the
Turkish scale, several fit indices were utilized, including
chi-square (x2), root mean square error of approximation
(RMSEA), standardized root mean square error of residual
(SRMR), goodness of fit index (GFI), comparative fit index
(CFI) and Tucker-Lewis index (TLI). The findings are
presented in Table 2.

Table 2.

Fit indices of the Cognitive Load Scale CFA
Fit Excellent Acceptable Adapted
Indices Value Value Scale
x2/df <3 <5 2.62
RMSEA <.05 <.08 .08
SRMR <.05 <.08 .028
TLI >.95 >.90 .97
CFI >.95 >.90 .98
GFI >.95 >.90 .93
NFI >.95 >.90 97

According to the confirmatory factor analysis results, the fit
indices of the three-factor structure of the Cognitive Load
Scale adapted to Turkish are at acceptable or excellent
levels (Table 2). The item-factor structure of the scale is
presented in Figure 1. Therefore, the model and factors
from the CFA results of the adapted scale are the same as
the original scale and are confirmed, and it is concluded
that the adapted scale is valid (Cokluk et al. 2012; Stimer,
2000; Tabachnick & Fidell, 2001).

Figure 1. CFA path diagram of the Cognitive Load Scale

When the item-structure parameters in Figure 1 are
examined, the standardized factor loadings for the three
different sub-dimensions of the model are found to range
between .60 and .99. Factor loadings were found to be
statistically significant according to the t-value test

(Tabachnick & Fidell, 2001). The item-total correlation
values ranged between .35 and .99. The value of .30
suggested by Biiyiikoztiirk (2002) is accepted as a sufficient
criterion for item total correlation. Considering this
criterion, it was concluded that the scale items showed a
strong agreement with each other, indicating high internal
consistency. Therefore, the scale was finalized without
removing any items.

3.2. Reliability

For the reliability test of the Cognitive Load Scale adapted
into Turkish, Cronbach's Alpha internal consistency
coefficient of the whole scale and each factor was calculated
and the findings are presented in Table 3.

Table 3.
Reliability coefficients of the Cognitive Load Scale and its sub-
factors

Factor Cronbach's Alpha
Coefficient
Cognitive Load (Overall Scale) .93
Intrinsic Cognitive Load .86
Extraneous Cognitive Load .93
Germane Cognitive Load .98

When Table 3 is analyzed, the Cronbach's Alpha coefficient
of the overall scale is .93, while the sub-dimensions are
calculated as .86, .93, and .98 respectively, and the values
prove a high level of reliability. Cronbach's Alpha
coefficient value above .70 indicates an excellent level of
reliability (Hair et al., 2010). As a result, the Cognitive Load
Scale adapted into Turkish can be considered a valid and
reliable scale in terms of both general and separate sub-
dimensions.

4. Discussion

In this study, to carry out the validity and reliability tests of
the Turkish adaptation of the Cognitive Load Scale, data
were collected from a total of 221 students receiving
distance education and studying in associate degree
programs at a state university. Validity and reliability
analyses were conducted with the obtained data. The scale
consists of a total of 10 items and three factors: intrinsic
cognitive load (3 items), extraneous cognitive load (3
items), and germane cognitive load (4 items). Each item was
scored between 1 and 10. During the adaptation process to
Turkish, it was translated from English to Turkish by
experts who are fluent in both English and Turkish, and to
evaluate the language validity, both the original and the
Turkish-adapted versions were applied to a group fluent in
both languages at an interval of two weeks. As a result of
the Pearson product-moment correlation analysis, a high-
level positive relationship was determined between the two
forms (r = .876, p < .01). In line with the validity and
reliability analyses, confirmatory factor analysis (CFA) was
conducted to evaluate the construct validity of the scale.
According to the CFA results, the factor loadings of the
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items varied between .60 and .99 and were found to be at
an acceptable level (Costello & Osborne, 2005). The fit
indices obtained by confirmatory factor analysis were
calculated as x2/df=2.62, p < .01, RMSEA = .08, SRMR = .02,
TLI = .97, CFI = .98, GFI = .93 and NFI = .97 and it was
determined that these values showed a good level of fit
(Byrne, 2013; Hu & Bentler, 1999; Mulaik et al., 1989; Sands
et al., 1999; Tay & Drasgow, 2012). These results show the
existence of a structure compatible with the learning design
principles predicted by Sweller's (2010) Cognitive Load
Theory. Considering that Leppink et al. (2013) used this
theory as a basis for the scale development process, the
factor structure of the scale is consistent with the theoretical
framework. In addition, in the reliability analysis of the
scale, the Cronbach Alpha reliability coefficients of all
scales and sub-factors were high. When the Turkish
literature is examined, there is no current scale that
measures different types of cognitive loads that can be used
in cognitive load measurement (Kili¢ & Karadeniz, 2004;
Paas & van Merriénboer, 1993). However, considering that
the existing scales are generally one-dimensional or
inadequate in distinguishing cognitive load types, this scale
adapted to Turkish offers a unique contribution with its
comprehensive and discriminatory structure. However,
various scales have been developed in this field in the
international literature. For example, Paas's (1992) Nine-
Point Mental Effort Scale evaluates cognitive load from a
general perspective but does not provide the opportunity
to distinguish between intrinsic, extraneous, and germane
cognitive load types. Similarly, although Ayres’ (2006) scale
aimed to measure intrinsic cognitive load, the cross-
loadings observed between the items in the analyses
regarding the types of loads prevented a clear distinction
between intrinsic load and other types of cognitive load.
The scale developed by Cierniak et al. (2009) focused
specifically on measuring extraneous cognitive load.
Although this scale is considered an effective tool in
analyzing the effect of extraneous load on learning
processes, it offers a limited framework because it does not
include dimensions that contribute positively to learning,
such as germane load. In this context, the “Different Types
of Cognitive Load Scale” developed by Leppink et al. (2013)
provides a comprehensive measurement by distinguishing
between intrinsic, extraneous, and germane load types and
eliminates the limitations of previous scales. In this context,
the “Different Types of Cognitive Load Scale”, whose
validity and reliability studies were carried out by Leppink
et al. (2013) and adapted to Turkish, will make a significant
contribution to the Turkish literature. It is anticipated that
this scale will guide in terms of measuring different types
of cognitive loads and placing the data obtained in the
studies to be conducted in a general framework. Especially
in the context of distance education, it allows instructional
designers to analyze students' cognitive loads and make
material arrangements (Skulmowski, 2023; Wang, 2022).
For example, simple and clear interfaces can be designed to
reduce extraneous cognitive load or problem-solving-

focused content can be created to increase germane
cognitive load. Within the scope of blended learning
strategies, the scale can be used to evaluate the
compatibility of face-to-face and online learning materials
(Caldiroli et al., 2023; Guo et al., 2020; Han et al., 2020). In
addition, there are distance education programs in many
universities in Tiirkiye. Determining students’ cognitive
load in distance education environments is crucial. For
instance, in video-based learning materials, it is possible to
observe which content captures students’ attention or
which sections they struggle with. In simulation-based
training, unnecessary elements can be removed from
interface designs and
information to minimize extraneous cognitive load (Albus,
2021). In such contexts, the scale can guide design
improvements by measuring student experiences. This
scale will help both distance educators and instructional
designers measure students' cognitive load. In addition, it
can be used to present content gradually to optimize
intrinsic cognitive load in the context of face-to-face

supplemented with essential

education. In blended learning environments, the scale can
be used to evaluate the compatibility of online and face-to-
face materials in terms of cognitive load. In vocational
training programs, the scale can support the enhancement
of germane cognitive load and reduce extraneous load,
especially in practical activities.
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EK
Farkl1 Bilissel Yiik Tiirleri Olcegi

Asagidaki sorularin tiimii, heniiz bitmis olan aktiviteye (ders, sinif, tartisma oturumu, beceri egitimi veya calisma
oturumu) iligskindir. Liitfen sorularin her birini asagidaki 6lgekte yanitlaymniz (0 hi¢ degil ve 10 tamamen dogru).

1 Etkinlikte islenen konu/konular ¢cok karmasikt: O O O O O O O O o O
2 Etkinlik, cok karmasik olarak algiladigim formdilleri kapstyordu 0 0O O O O O O O O O
3 Etkinlik, ¢ok karmasik olarak algiladigim kavram ve tanimlari kapstyordu 0O O O O O Oo o O O O
4 Etkinlik sirasinda verilen talimatlar ve/veya aciklamalar ¢ok net degildi 0O O O O O 0o O O O O
5 Talimatlar ve/veya agiklamalar 6grenme agisindan gok etkisizdi O O O O O O O O O O
6 Talimatlar ve/veya agiklamalar belirsiz bir dille doluydu 0O O O O O 0o O O O O
7 Etkinlik, islenen konu(lar) hakkindaki anlayisimi gercekten gelistirdi 0O O O 0o 0o o o o o O
8 Etkinlik, istatistik bilgimi ve anlayisimi gercekten gelistirdi 0O O O OO0 o o o o o
9 Etkinlik, kapsanan formiilleri anlamamu gercekten gelistirdi 0O O O 0o 0o o o o o O
10  Etkinlik, kavramlari ve tanimlar1 anlamamu gercekten gelistirdi O 0o 0o O O O O o O O
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