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Opgrencilerin zekdmin dogasma iliskin inanglarmi anlamak, 6grenme davramslarmi ve
DOI- 10.29299/kefad. 1852436 akademik basartyr yordamak acisindan kritik Ooneme sahiptir. Zekanm sabit mi yoksa
gelistirilebilir mi olarak algilandigini ifade eden zihniyet kurami, egitim arastirmalarinda
giderek artan bir ilgi gormektedir. Ancak mevcut dlgeklerin gogu genel zihniyetleri (yani genel
yetenege iliskin inanclari) 6lgmekte ve baglama 6zgii farkliliklart (yani belirli derslerdeki
yeteneklere iligkin inanglari) g6z ardi etmektedir. Bu bosluk, belirli 6grenme alanlarina yonelik
hedeflenmis miidahalelerin gelistirilmesini sinirlandirmaktadir. Bu duruma yanit olarak, bu
calismada Ogrencilerin fen bilimleri ve matematik baglamlarinda zekaya iliskin inanglarini
degerlendirmek {izere zihniyet Olcekleri uyarlanmis ve gecerlik—giivenirlik caligmalart
yapilmustir. Veriler, ortaokul 6grencilerinden olusan iki bagimsiz drneklemden toplanmistir.
Génderim Tarihi:  30.12.2025 IIk veri seti (n = 852) kullanilarak Matematik Zihniyet Olcegi i¢in Dogrulayici Faktor Analizi
.. o (DFA) gergeklestirilmis ve iki boyutlu bir yap1 dogrulanmistir. Ikinci veri seti (n = 1034) ile
Diizeltme Tarihi: 23.02.2026 Fen Bilimleri Zihniyet Olgegi igin yapilan DFA, benzer bir yapisal gegerlik ortaya koymustur.
Kabul Tarihi: 28.09.2026  Giivenirlik analizleri ve Cronbach alfa degerleriyle desteklenen kabul edilebilir diizeyde ig
tutarliliga isaret etmistir. Bu ¢aligma, baglama 6zgii zihniyetlerin degerlendirilmesine yonelik
gecerli ve giivenilir araclar sunarak alanyazina katki saglamanin yani sira, fen bilimleri ve
matematik alanlarinda akademik gelisimi desteklemeyi hedefleyen aragtirmaci ve egitimciler
icin uygulamaya doniik ¢ikarimlar ortaya koymaktadir.
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bilimleri.
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Giris
Dweck (2006), benzer yetenek diizeylerine sahip bireylerin davraniglarindaki farkliliklar1 zihniyet kurami
cercevesinde aciklamaktadir. Ogrenilmis garesizlik ve atif kuramia dayanan bu yaklasim (Dweck ve Yeager,
2021), sabit zihniyete sahip bireylerin zorluklar kargisinda kolayca vazgegme egiliminde olduklarini,
hatalardan kagindiklarini ve hatalar1 basarisizligin bir gostergesi olarak degerlendirdiklerini; buna karsilik
gelisen zihniyete sahip bireylerin zorluklar1 birer 6grenme firsat1 olarak gordiiklerini, hatalar1 gelisim siirecinin
dogal bir pargasi kabul ettiklerini ve basariy1 ¢aba ile i¢sel motivasyonla iligskilendirdiklerini ileri stirmektedir.
Alanyazinda genel zihniyet yapisinin etkilerine iliskin 6nemli kanitlar bulunmasina ragmen, zihniyetin belirli
akademik alanlardaki aciklayici giicli halen belirsizligini korumaktadir. Arastirmalar, 6grencilerin derslere
bagh olarak farkli zihniyet Griintiileri sergileyebilecegini ve bu durumda yalnizca genel zihniyet 6lgiimlerine
dayal1 degerlendirmelerin yaniltic1 olabilecegini ortaya koymaktadir (Costa ve Faria, 2018; McCutchen vd.,
2016). Zihniyet inanclarinin baglama goére degisebildigi (Buehl vd., 2002; Yeager ve Dweck, 2012) ve
etkilerine iligkin bulgularin karmasik bir goriinim sergiledigi (Simon vd., 2008) dikkate alindiginda, 6zellikle
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sabit yetenek inanclarmin yaygin oldugu matematik ve fen bilimleri gibi alanlarda baglama 6zgii yapilarin
incelenmesi gerekli goriilmektedir (Jonsson vd., 2012; Limeri, 2025). Etkili 6grenme miidahalelerinin
gelistirilmesi, ilgili baglamin dogru bicimde anlasilmasini gerektirir. Bu nedenle, baglama 6zgii gelisen
zihniyet algilarinin belirlenmesi, belirli bir ders kapsaminda gelisen zihniyeti desteklemeye yonelik hedefe
dayalt miidahalelerin tasarlanmasi agisindan kritik 6neme sahiptir. Her ne kadar baglama 6zgiilitk yaklagimi
giderek daha fazla kabul gorse de, belirli derslere yonelik gecerlik ve giivenirligi saglanmis zihniyet
Olceklerinin sayisi sinirhidir. Bu ¢alisma, matematik ve fen bilimleri i¢in baglama 6zgii zihniyet olgekleri
gelistirerek ve psikometrik 6zelliklerini inceleyerek séz konusu boslugu doldurmay1 amaglamaktadir:

1. Matematik Zihniyet Olgegi gegerli ve giivenilir 6l¢iimler sunmakta midir?
2. Fen Bilimleri Zihniyet Olgegi gegerli ve giivenilir 6lgiimler sunmakta midir?

Elde edilen bulgularin, hedefe yonelik miidahaleleri desteklemesi ve egitimciler ile aragtirmacilara baglama
0zgli akademik gelisim ve dayanikliligi tesvik etmeye yonelik hassas 6l¢me araglart saglamasi beklenmektedir.

Akademik basari, egitim sistemlerinin merkezinde yer almakta ve siklikla zeka ile iliskilendirilmektedir.
Dweck’in zihniyet kurami, iki yonelimi 6ne siirmektedir: yeteneklerin degismez oldugunu varsayan varlik
(sabit zihniyet) kurami ve yetencklerin ¢aba ve sebat yoluyla gelistirilebilecegini varsayan artimli (gelisen
zihniyeti) kurami. Bu inanclar; hedefleri, cabaya verilen degeri, zorluklara verilen tepkileri ve hatalara bakist
etkilemektedir (Dweck ve Leggett, 1988; Mueller ve Dweck, 1998). Gelisen zihniyet; 6grenme motivasyonu,
basar1 ve zorluklarla basa ¢ikma ile iliskilidir (Dweck, 1986) ve zekanin gelistirilebilirligine yonelik inang
giderek daha fazla O6nem kazanmaktadir (Noels vd., 2019). Zihniyet miidahaleleri yaygin bicimde
uygulanmaktadir (Kapasi ve Pei, 2022). Ornegin, ABD’de 12.000 dokuzuncu sinif &grencisiyle yiiriitiilen
biiytik 6l¢ekli bir caligma, kisa siireli ¢evrim i¢i miidahalelerin notlar1 iyilestirdigini ve diisiik basar1 gosteren
Ogrenciler arasinda ileri diizey matematik derslerine katilimi artirdigini gostermistir (Yeager vd., 2019).
Benzer bigcimde, Kaliforniya’da gergeklestirilen bir ¢alisma, gelisen zihniyete sahip 6grencilerin yillik
ilerlemesinin daha yiiksek oldugunu rapor etmistir (Claro ve Loeb, 2024).

Birgok ¢alisma, gelisen zihniyetin 6grenme kaygisini azalttigini (Cury vd., 2006; Da Fonseca vd., 2007; Dweck
ve Sorich, 1999; Stipek ve Gralinski, 1996) ve hatalar1 6grenme firsatlari olarak cerceveledigini gostermektedir
(Henderson ve Dweck, 1990; Hong vd., 1999; Leondari ve Gialamas, 2002; Mueller ve Dweck, 1998). Bu
durum daha yiiksek akademik basariy1 da desteklemektedir (Bernardo, 2021; Blackwell vd., 2007; Cury vd.,
2006; Dweck, 2006; Dweck ve Leggett, 1988; Kaya vd., 2024; Romero vd., 2014; Yeager vd., 2019). Ciinkii
gelisen zihniyete sahip 6grenciler, zorluklar karsisinda sebat etme egilimi gostermekte ve bu durum basariy1
artirmaktadir (Bernardo, 2021; Blackwell vd., 2007; Cury vd., 2006; Dweck, 2006; Dweck ve Leggett, 1988;
Kaya vd., 2024; Romero vd., 2014). Meta-analizler, yalnizca zihniyet degisimine dayal1 olarak biiyiik basar1
artislar1 beklenmemesi gerektigi konusunda uyarirken, yiiksek riskli ve diisiik gelirli 6grenciler i¢in yararlari
dogrulamaktadir (Paunesku vd., 2015; Sisk vd., 2018). Buna karsilik, bazi caligmalar gelisen zihniyet ile basar1
arasinda zayif ya da olumsuz iliskiler rapor etmektedir (Bahnik ve Vranka, 2017; Li ve Bates, 2019; Yeager
ve Dweck, 2020). Bu durum zihniyet ile basar1 arasindaki iligkinin baglama duyarli olabilecegine isaret
etmektedir.

Ders baglami (Hofer, 2006), 6grenme kuramlar1 (Campbell vd., 2019), sosyoekonomik yap1 (Bernardo, 2021)
ve kiiltiir (Lou ve Li, 2017; Ryan ve Mercer, 2012), bireylerin zihniyet inang¢larmi farkli bicimlerde
sekillendirebilmektedir. Zekaya iliskin inanclar, diger yeteneklere (6rnegin miizik yetenegi ya da ahlaki
karakter) iliskin inanglarla Ortiisiiyorsa genellenebilir; ancak baglama gore farklilasiyorsa, genel 6lg¢ekler
sonuglari yanlis yansitabilmektedir (Ingebrigtsen, 2018). Arastirmalar baglama 6zgii inanglarin performansi
daha iyi yordadigini gostermektedir (Bandura, 1997, 2006). Dweck (2006) tarafindan gelistirilen genel
zihniyet Ol¢ekleri 6grencilerin genel 6grenme yaklasimlarini degerlendirse de ders temelli yaklagimlar daha
derinlemesine bir analiz sunmaktadir. Ornegin, bir 6grenci matematikte sabit bir zihniyete sahipken dil
derslerinde gelisen bir zihniyet sergileyebilir. Bu farkliliklar1 gozlemleyebilmek igin 6lgeklerin her ders igin
uyarlanmasi gerekmektedir (Dweck, 2010). Bu sav, zihniyet inanglarinin disiplinler arasinda evrensel olarak
sabit olmadigini vurgulayan giincel arastirmalar tarafindan giiglii bigimde desteklenmektedir. Nitekim Limeri
ve digerleri (2023) lisans 6grencilerinin ders alanina bagl olarak farkli zihniyet inanglarina sahip olduklarim
ve bu farkliliklarin motivasyonlar1 ve basartyla iliskili davramislari anlamli bigimde yordadigimi ortaya
koymustur. Benzer sekilde, Scherer ve Campos (2022) zihniyet kuraminin uygulanmasinda 6grencilerin ¢aba
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ve yetenek algilarim sekillendiren baglama 6zgili 6gretimsel ve kiiltiirel faktorlerin dikkate alimmasi gerektigini
savunmaktadir.

Bu bulgular, baglamsal faktoérlerin zihniyet etkilerini sekillendirdigini ve sonuglardaki degiskenlige katkida
bulundugunu diisiindiirmektedir. Bu dogrultuda, miidahalelerin tasariminda baglamin kritik bir rol oynadigi
anlagilmaktadir (Asante Britwum vd., 2024; Campbell vd., 2019; Murphy ve Dweck, 2010)

Genel olarak, gelisen zihniyetin nasil etkili bicimde gelistirilecegi, baglamin bu inang¢larin benimsenmesini
nasil etkiledigi ve bu tiir inanglarin egitim ortamlarina nasil yerlestirilecegi konusunda smirl bir agiklik
bulunmaktadir (Dweck ve Yeager, 2019). Bununla birlikte, destekleyici kosullar altinda zekanin
gelistirilebilirligine  yonelik inanclarin  tesvik  edilmesi, akademik gelisimi 6nemli Olcilide
destekleyebilmektedir.

Alan yazinda bir¢ok ¢aligsmanin, biitiiniiyle alandan bagimsiz zihniyetleri desteklememektedir (Blackwell vd.,
2007; Bréten ve Olaussen, 1998; Burnette, 2010; Dweck vd., 1995; Golby ve Wood, 2016; Schroder vd., 2014;
Vella vd., 2016) ve alana ya da baglama 6zgii yaklasimlar giderek 6nem kazanmaktadir (Costa ve Faria, 2018;
Hwang vd., 2019; Lottero-Perdue ve Lachapelle, 2020; Lou ve Noels, 2019; Shively ve Ryan, 2013). Costa ve
Faria’nin (2018) meta-analizi, belirli akademik baglamlara uyarlanmis 6l¢eklerin sonuglar1 genel 6lgiimlere
kiyasla daha iyi yordadigini ortaya koymustur. Benzer bigimde, Petscher ve digerleri (2017), genel inanglarin
Otesinde anlama diizeyini yordayan bir okuma zihniyeti belirlemistir. Gunderson ve digerleri (2017) de
Ogrencilerin matematik, okuma ve yazma gibi farkli alanlarda farkli gelisen zihniyetlere sahip olabildiklerini
ve bunun sonuglar1 buna gore etkiledigini gdstermistir.

Bu nedenle, 6zellikle sabit yetenek inanglarinin yaygin oldugu matematik ve fen bilimleri alanlarinda (Gningue
vd., 2024), miidahaleler tasarlanirken hem genel hem de derse 6zgii gelisen zihniyetlerin dikkate alinmasi
gerekmektedir. Alan yazinda matematik odakli ¢esitli 6l¢ekler mevcuttur: Ayebo ve Mrutu (2019) inanglari
bes faktor altinda incelemis; Im ve Park (2023) Jo Boaler’in sinif normlarina dayali bir 6lgek gelistirmis;
Megawanti ve digerleri (2024) ise dgretmen adaylar1 igin 11 maddelik bir Matematik Zihniyet Olgegi
olusturmustur. Bu ¢aligmalar, matematik alaninda baglama 6zgii degerlendirmeye olanak tanimaktadir. Ancak
zihniyet ile STEM basarisi1 arasindaki iliskiyi ortaya koyan arastirmalara ragmen (Degol vd., 2018; Kaya vd.,
2024), dgrencilerin fen derslerine yonelik zihniyetlerini dlgen bir dlgek bulunmamaktadir. Chen ve Pajares
(2010) fen 6greniminde epistemolojik inanglart incelemis olsa da fen bilimlerindeki zekaya iligkin Ortiik
inanglar1 dogrudan olgen bir arag mevcut degildir. Bu durum, 6grencilerin kendilerini fen bilimlerinde
“yetenekli degil” olarak gormelerine ragmen genel bir gelisen zihniyete sahip gdriinmelerine yol agabilir
(Stohlmann, 2022). Dolayisiyla, fen bilimlerine 6zgii bir zihniyet 6lgeginin gelistirilmesi halen kritik bir
gereksinimdir.

Ders temelli 6lgek uyarlamasinin bir diger dnemli boyutu, kiiltiirel ve baglamsal farkliliklarin dikkate
alinmasidir. Ozellikle Tiirkiye gibi 6grenen profillerinin cesitlilik gosterdigi ve bolgesel olarak farklilasan
egitim deneyimlerinin bulundugu iilkelerde, 6grencilerin belirli derslere yonelik algilar1 ve tutumlart 6nemli
olciide degisebilmektedir. Ornegin, matematik dersi siklikla dogas1 geregi daha zor ve iirkiitiicii olarak
algilanirken, dil dersleri daha erisilebilir ve ¢abaya dayali olarak degerlendirilmektedir. Bu algilar, kiiltiirel
beklentiler, kurumsal vurgu ve pedagojik uygulamalar tarafindan sekillendirilmektedir.

Tiirkiye’de zihniyet dlgeklerine iliskin ¢aligmalar sinirl sayidadir. Tlhan ve Cetin (2013) Ortiik Zeka Kurami
Olgeginin iiniversite dgrencileri icin gegerlilik ¢aligmalarini yapnuslardir. lhan Beyaztas ve Hymer (2018)
Dweck’in (2000) olgeklerini yetigkinler ve c¢ocuklar igin uyarlamig; sosyokiiltiirel etkilerle sekillenen
demografik ve basari temelli algilar incelemistir. Yilmaz (2022) 14-22 yas aralif1 i¢in 19 maddeden ve dort
boyuttan olusan bir Zihniyet Kuram Olgegi gelistirmistir. Derse 6zgii ¢alismalar ise oldukca sinirhdir.
Ornegin, Tiirk ve Celik (2024) Stres Zihniyeti Olgegini (Crum vd., 2013) Tiirk iiniversite 6grencileri igin
uyarlamigtir. Ancak fen bilimleri ya da matematige 6zgii zihniyet inanglarini 6lgen bir arag bulunmamaktadir.
Bu durum alanyazinda 6nemli bir bosluga isaret etmektedir (Boyd ve Ash, 2018; Costa ve Faria, 2018; Kaya
ve Karakog, 2022; Lou ve Noels, 2019).

Bu calisma, matematik ve fen bilimlerinde baglama 6zgii inanglar1 incelemeye yonelik araglar sunarak bu
boslugu ele almaktadir. Boylece hem genel hem de baglama dayali algilart yansitan ve &grencilerin
potansiyelini daha iyi destekleyen miidahalelerin gelistirilmesine olanak saglanabilecektir.
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Yontem

Bu boliimde, matematik ve fen bilimleri alanindaki zihniyet 6l¢eklerinin uyarlama siirecine iliskin calisma
gruplari, dlgme araglari, veri toplama yontemi ve veri analiz prosediirleri sunulmaktadir.

Desen

Arastirmada nicel desen ve tabakali 6rnekleme yontemi kullanilmistir. Tiirkiye’de orta biiytikliikte bir il
merkezindeki orta sosyoekonomik diizeye sahip 33 devlet ortaokulu, Il Milli Egitim Miidiirliigii’nden alinan
akademik basari puanlarina gore yiiksek, orta ve diisiik olmak iizere ii¢ tabakaya ayrilmig; her tabakadan
rastgele iki okul segilerek toplam alti okul belirlenmistir. Orneklemin temsil giiciinii artirmak amaciyla basari
diizeyi, 6grenci sayisi, merkezi konum ve izinlerin alinabilirligi gibi faktorler de dikkate alinmistir (Creswell,
2014). Gegerlik ve gilivenirlik analizleri matematik ve fen alanlari i¢in ayn yiriitiildiigiinden, her 6l¢ek igin
bagimsiz katilimer gruplart olusturulmustur. Yedi farkli grubun kullanilmasi, bagimsiz analizlere olanak
tanimig, 6rnekleme etkilerini azaltmis ve bulgularin tekrarlanabilirligini artirmigtir (DeVellis, 2017).

Orneklem

Calisma Grubu 1: Katilimeilarin 40171 (%47.1) kiz, 446’s1 (%52.3) erkek olup bes 6grenci (%0.6) cinsiyetini
belirtmemistir. Ogrencilerin 220’si (%25.8) 5. smuf, 214’1 (%25.1) 6. sinif, 221’1 (%25.9) 7. sinif ve 197’si
(%23.1) 8. siniftir. Bu gruptan elde edilen veriler, 6lgegin matematiksel zekaya uyarlanmasinda kullanilmistir.

Calisma Grubu 2: Katilimcilarin 504°i (%48.7) kiz, 517’si (%50) erkek, 13’4 (%1.3) cinsiyetini
belirtmemistir. Katilimcilarin 299’u (%28.9) 5. smif, 255’1 (%24.7) 6. sinif, 269’u (%26) 7. sif ve 211’1
(%20.4) 8. smiftir. Bu gruptan elde edilen veriler, 6l¢egin fen zekasina uyarlanmasinda kullanilmustir.

Her iki gruptaki orneklem biiyiiklikleri, dogrulayici faktor analizi (DFA) icin oOnerilen alt simirlar
kargilamaktadir. Kline (2016), DFA i¢in en az 200 kisilik 6rneklem ve model karmasikligr arttiginda 500 ve
iizeri 6rneklem biiytikliiklerini onermektedir. Hair ve digerleri (2019) da 6zellikle sirali veri ve DWLS tahmini
icin 300 ve iizeri 6rneklem Onermektedir. Wolf ve digerleri (2013) ise model karmasiklig1 ve istenen giice
bagh olarak 400—900 aras1 6rnekleme ihtiya¢ duyulabilecegini gostermistir. Bu ¢aligmada her 6lgek iki gizil
faktor ve alt1 gézlenen degiskenden olustugu, verilerin sirali ve normal dagilmadigi g6z 6niine alindiginda, en
az 300 kisilik 6rneklem uygun goriilmiis ve Calisma Grubu 1 (n = 852) ile Calisma Grubu 2 (r = 1034) DFA
ve 6lgme degismezligi analizleri icin yeterli istatistiksel gii¢c saglamistir.

Verilerin Toplanma Siireci

Veri toplama 15 Mart—15 Haziran 2024 tarihleri arasinda yiiriitilmiistiir. Katilimeilar, segilen okullarda kayitli,
caligmaya goniillii olarak katilan ve veli onam formu bulunan 6grencilerden olusmustur. Analize dahil edilme
olgiitii, anket formlarinin eksiksiz ve tutarli bigimde doldurulmasidir; eksik ya da gecersiz yanitlar calismadan
cikartilmistir.

Veri toplama siirecine iligkin bazi sinirliliklar bulunmaktadir. Arastirma verileri Tiirkiye’nin dogusunda yer
alan, go¢ oraninin yiliksek oldugu ve depremler dahil ¢esitli dogal afetlere maruz kalmis bir ilden toplanmustir.
Bu baglamda c¢alisma grubundaki 6grenciler gorece dezavantajli bir sosyoekonomik ve demografik ¢evreyi
temsil etmektedir. Bu nedenle elde edilen bulgularin farkli sosyoekonomik, demografik ve cografi 6zelliklere
sahip 6grenci gruplarina genellenebilirligi sinirlidir.

Tiirkiye baglaminda matematik ve fen bilimlerine 6zgii, karsilastirilabilir zihniyet Slgeklerinin bulunmamasi
nedeniyle mevcut calismada benzer Olgme araglart  kullanilarak  oOlgilit gecerligi  analizleri
gergeklestirilememistir. Ayrica veri anonimligi gereklilikleri ve verilerin tek seansta toplanmasi nedeniyle
bireysel 6l¢ek puanlari 6grencilerin matematik veya fen bilimleri basar1 puanlariyla (merkezi sinav sonuglari
veya okul notlar1) eslestirilememistir. Aragtirmanin kesitsel veri toplama tasarimi nedeniyle test-tekrar test
giivenirligi de degerlendirilememistir. Son olarak, zihniyet inan¢lariin 6z-bildirim yoluyla 6l¢giilmesi bu tiir
icsel yapilarin degerlendirilmesi agisindan uygun olmakla birlikte, katilimc1 yanitlariin sosyal begenirlik
yanliligindan etkilenmis olma olasilig1 goz 6niinde bulundurulmalidir.

Veri Toplama Araclari

Matematik ve fen alanlarina 6zgi bir zihniyet 6l¢egi ulusal ve uluslararas: literatirde bulunamadigindan,
Dweck (2000) tarafindan gelistirilen ve iki faktorlii yapisi farkli ¢aligmalarda dogrulanmis Zekénin Ortiik
Kurami Olgegi — Cocuk Versiyonu (Scherer ve Campos, 2022) temel alinarak iki ayr1 uyarlama yapilmustir.
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Meta-analizlerde sabit zihniyet maddeleri i¢in birlesik korelasyonlarin .58—.66, gelisen zihniyet maddeleri i¢in
.58-.68 araliginda oldugu rapor edilmistir (Scherer ve Campos, 2022).

Tiirkge uyarlama siirecine baslamadan once, daha once Genel Zihniyet Olgegi'ni Tiirkgeye uyarlayan
aragtirmacilardan e-posta yoluyla izin alinmistir. Orijinal 6l¢ek, ana dili Tiirk¢e olan {i¢li matematik, {igii fen
alanindan alt1 akademisyen tarafindan bagimsiz bigimde ¢evrilmistir. Her grup, maddeleri alan 6zgiilliigiini
yansitacak bi¢cimde diizenlemistir. Ceviriler arasindaki farkliliklar1 gidermek i¢in Delphi teknigi kullanilmis;
her madde i¢in iig ¢eviri, 3 puanlik bir dl¢ekle (3 = uygun, 2 = biraz uygun, 1 = uygun degil) degerlendirilmis
ve en az iki “uygun” puan alan maddeler taslak 6l¢eklere dahil edilmistir.

Tiirkge formlar, daha sonra bir {iniversitenin Ingiliz Dili ve Edebiyat1 boliimiinden iki gretim elemani
tarafindan Ingilizceye geri ¢evrilmistir. Orijinal ve geri ceviri maddeleri anlamsal esdegerlik agisindan
karsilastirilmigtir. Tiirk dili ve Tiirk edebiyati alanlarindan iki uzman maddeleri dil ve anlasilirlik bakimindan
incelemis, bes 0grenciyle yapilan biligsel goriismelerle maddelerin anlasilirhigi ve yas grubuna uygunlugu
degerlendirilmistir. Geri bildirimler dogrultusunda kiigiik dilsel diizenlemeler yapilmis ve dlcekler gecerlik-
giivenirlik analizleri i¢in son héline getirilmistir. Bu ¢cok agamali siireg, test uyarlama yonergeleriyle uyumlu
olarak dilsel, kiiltiirel ve baglamsal uygunlugu giivence altina almistir (Hambleton vd., 2004; Li vd., 2024).
Son versiyonlar, analizler boliimiinde ayrintilandirildigi {izere DFA ve i¢ tutarlilik analizleriyle incelenmistir.

Verilerin Analizi

Uyarlanmis alt: maddelik Matematik Zihniyet Olgegi 884 katilimciya uygulanmistir. DFA’ya gegmeden 6nce
kayip ve aykir1 degerler ile ¢oklu dogrusal baglanti ve ¢ok degiskenli normallik varsayimlar1 incelenmistir
(Cokluk vd., 2012). Tabachnick ve Fidell (2019), kayip veri oran1 6rneklemin %5’inden az oldugunda listeye
dayali silmeyi 6nermektedir. Bu ¢alismada kayip veri orani %2.94 oldugundan eksik yanitlar silinmis; aykiri
deger analizi i¢in 858 kisi lizerinde Mahalanobis uzaklig1 hesaplamis ve esik degerin altinda kalan alt1 gézlem
veri setinden ¢ikarilmistir. Boylece DFA 852 kisi ile gergeklestirilmistir.

Uyarlanmis alti maddelik Fen Zihniyet Olcegi 1077 katilimciya uygulanmis; Grup 1 igin test edilen
varsayimlar bu grup icin de gozden gecirilmistir. Kayip veri oran1 %3.34 oldugundan listeye dayali silme
uygulanmis, ardindan 1041 goézlem iizerinde Mahalanobis uzakligiyla aykir1 deger analizi yapilmistir. Esik
degeri asan yedi gozlem c¢ikarilmis ve DFA 1034 katilimci ile yiritilmistiir. Coklu baglantisallig
degerlendirmek i¢in tolerans, varyans sisirme faktorii (variance inflation factor-VIF) ve durum indeksi
(condition index- CI) degerleri incelenmis, tiim degerlerin onerilen sinirlar i¢inde oldugu goriilmiistiir (Kline,
2016; Tabachnick ve Fidell, 2019).

Mardia testi sonuglari, cok degiskenli normalligin saglanmadigini gostermis (p < .05) ve bu nedenle DFA,
sirali veri ve normal dagilmayan 6rneklemler i¢in uygun kabul edilen Diagonal Agirlikli En Kiigiik Kareler
(DWLS-Diagonal Weighted Least Squares) yontemiyle yiiriitiilmistiir (Schumacker ve Lomax, 2010).

Yakinsak gecerlik, her bir yapinin iligkili gostergelerdeki varyansin en az yarisini agiklama diizeyi izerinden
degerlendirilmistir (Fornell ve Larcker, 1981). Ortalama aciklanan varyans (AVE-Average Variance
Extracted) ve bilesik giivenirlik (CR-Composite Realiability) degerleri, ilgili alt 6lcek maddeleri arasinda
paylasilan varyans yiizdesini belirlemek i¢in kullanilmigtir (Hair vd., 2019). AVE’nin 0.50’nin {izerinde veya
CR’nin 0.70’in iizerinde olmas1 yakinsak gecerlik i¢in yeterli kabul edilmektedir; ayrica AVE 0.50’nin altinda
olsa bile CR saglandiginda yakinsak gegerlik kabul edilebilir (Fornell ve Larcker, 1981).

Olgme degismezligi, aym diizeydeki bireylerin farkli gruplarda benzer puanlar alabilmesi olarak tanimlanir
(Schmitt ve Kuljanin, 2008). Birden fazla grubun 6lgme degismezIligi yoluyla karsilagtirildigi ¢aligmalarda,
Olgme aracinin sahip olmasi gereken yapi gecerligi 6zelligi dogrulanir. Coklu 6rneklem dogrulayici faktor
analizi (Multiple Group Confirmatory Factor Analysis-MGCFA), olceklerin cinsiyet gruplar arasinda
degismezligini 6l¢mek i¢in kullanilmigtir (Joreskog ve Sérbom, 1993). Bu kapsamda yapi, metrik, 6lgek ve
kat1 degismezlik modelleri olusturulmus; her model i¢in y*/sd, RMSEA, CFI, TLI ve CFI fark degerleri (ACFI)
incelenmistir. Cheung ve Rensvold (2002) ve Chen (2007), iki model arasindaki ACFI degerinin 0.010 ve
altinda olmasinin degismezlik kaniti sundugunu belirtmektedir. Bu ¢alismada da ardisik modeller arasinda
dlgme degismezligini degerlendirmek icin ACFI kullanilmistir. Olgme degismezligi analizleri igin R
yazilimindaki ~ “Lavaan”  (http://cran.r-project.org/web/packages/lavaan/index.html) ve “semTools”
(http://cran.r-project.org/web/packages/semTools/index.html) paketleri, Ol¢cegin uyarlama c¢aligmasi igin
yapilan DFA analizi i¢in R programimin FAfA paketi kullamilmistir (Kilig ve Caligkan, 2025).
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Olgeklerin giivenirligini incelemek amaciyla her faktor igin Cronbach alfa (CA) katsayilar1 hesaplanmugtir
(Cronbach, 1951; Nunnally ve Bernstein, 1994). Ayrica bilesik giivenirlik (CR), CFA sonuglarindan elde
edilen standartlastirilmis faktdr yiikleri kullanilarak Fornell ve Larcker’in (1981) onerdigi formiille
hesaplanmustir:

CR = (ZA)2/ [(ZN)2 + Z(1 - A)]

Burada A, her maddeye ait standartlastirilmig faktor yiikiinii ifade etmektedir. CR, 6l¢lim modelinin yapisal
ozelliklerini dikkate alarak Cronbach alfa katsayisina tamamlayici bir giivenirlik gostergesi sunmaktadir.

Etik Bildirim

Bu arastirma, Erzincan Binali Yildirnm Universitesi insan Arastirmalar1 Egitim Bilimleri Etik Kurulunun

26/01/2024 tarihli ve 01/03 say1l1 karar1 kapsaminda alinan etik kurul izni dogrultusunda yiiriitiilmiistiir.
Bulgular

Matematiksel Zihniyet Olcegi

Calisma 1 kapsaminda, zihniyet 6l¢egi matematiksel zeka algisina uyarlanmistir. Tablo 1°de dlcek maddelerine
iligkin betimleyici istatistikler sunulmaktadir.

Tablo 1
Matematiksel Zihniyet Olgegi Maddeleri I¢in Betimleyici Istatistikler
Madde Min Mak Medyan X Carpiklik Basiklik
I1 1 6 4 3.84 -0.28 -1.3
12 1 6 4 3.89 -0.34 -1.24
I3 1 6 5 4.17 -0.58 -0.97
14 1 6 5 4.42 -0.8 -0.48
I5 1 6 5 4.13 -0.55 -0.85
16 1 6 5 4.46 -0.86 -04

Sonraki asamada, Tablo 2’de dzetlenen uyarlanmis Matematiksel Zihniyet Olgegi’nin iki faktorlii yapis1t DFA
ile test edilmistir.

Tablo 2
Matematik Zihniyet Olcegi Icin DFA Analizi Sonuglar
Madde Tanim Faktor 1  SE (Faktorl) Faktor2  SE (Faktor2)
I Belli bir diizeyde Matematik zekaniz vardir ve 0.73 0.03
bunu degistirmek i¢in yapabileceginiz ¢ok sey
yoktur.
12 Matematik i¢in sahip oldugunuz zeka diizeyiniz 0.75 0.03
cok fazla degistiremeyeceginiz bir sey’dir.
I3 Yeni geyler 6grenebilirsiniz ancak matematik igin 0.70 0.03
sahip oldugunuz temel zeka diizeyinizi ger¢ekten
degistiremezsiniz.
14 Kim olursaniz olun, matematige yonelik zekanizi 0.78 0.03
her zaman biiyiik oranda degistirebilirsiniz.
I5 Matematik zekanizi her zaman biiyiik oranda 0.80 0.03
degistirebilirsiniz.
16 Matematikte ne kadar zekaya sahip olursaniz olun, 0.50 0.03
onu her zaman biraz degistirebilirsiniz.
Cronbach alpha (o) 0.73 0.70
Birlesik giivenirlik (CR) 0.77 0.74
Ortalama Aciklanan Varyans (AVE) 0.53 0.49
Faktorler arasi korelasyon -0.32%*
AVE karekokii 0.73 0.70
Not. ¥* p < .01
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Maddelerin faktor yiikleri 0.50—0.80 arasinda degismektedir. Madde 6 nin faktor yiikii (0.50) ve Faktor 2 igin
AVE degeri (0.49), 0.50’lik esik degerin biraz altinda olsa da CR degerlerinin 0.70’in iizerinde olmast,
yakinsak gecerligi desteklemektedir. Fornell ve Larcker’in (1981) belirttigi tizere, AVE 0.50’nin altinda olsa
bile CR saglandiginda yakinsak gecerlik kabul edilebilir.

Ayristiricr gegerlik igin, her faktoriin AVE karekokii ile faktorler arasi korelasyonlar karsilastirilmis; tim AVE
karekoklerinin ilgili faktorler arasi korelasyonlardan yiiksek oldugu goriilmiis ve alt boyutlar arasinda ayirt
edici gegerlik saglandig: belirlenmistir.

Uyum iyiligi indeksleri Tablo 3’te sunulmustur.

Tablo 3
Uyum lyiligi Indeksleri
Uyum iyiligi Miikemmel Degerler Kabul Edilebilir Degerler Model Degerleri
indeksleri
¥2 / df 0<y2/df<2 2<y2/df<5 2.01
RMSEA 0 <RMSEA<0.05 0.05 <RMSEA <0.08 0.03
SRMR 0 < SRMR< 0.05 0.05 <SRMR <£0.10 0.03
RFI 0.90<RFI<1 0.85<RFI<0.90 0.98
CFI 097<CFI<1 0.95<CFI<0.97 0.99
TLI 0.95<NFI<1 0.90 <TLI<0.95 0.99

Tablo 3’e gore, y*/df, RMSEA, SRMR, CFI, TLI ve RFI degerleri kabul edilebilir sinirlar i¢cindedir; bu bulgu,
modelin veriyle iyi uyum sagladigini gostermektedir. Modele ait yol diyagrami Sekil 1’de verilmistir. DFA
sonuglarina gore, 6lgegin Tiirkge uyarlamasi orijinal iki faktorlii yapiyr dogrulamaktadir.

Sekil 1
Matematik Zihniyet Olcegi DFA yol diyagrami

0.69 =
1.00
1 0,48
L C 1
0,67 SIS
<f2
0. 76 .
S a1
W
0.78

Giivenirlik, Cronbach alfa ve bilesik giivenirlik katsayilariyla degerlendirilmistir. Faktor 1 igin CA = 0.73
(%95 GA [0.69, 0.76]) ve CR = 0.77; Faktor 2 i¢in CA = 0.70 (%95 GA [0.65, 0.73]) ve CR = 0.74°tiir (bkz.
Tablo 2). Kisa dlgeklerde faktor yiiklerine duyarliligi yiiksek olan CR’nin, Cronbach alfa degerlerinden biraz
daha yiiksek ¢ikmasi beklenen bir durumdur (Hair vd., 2019). Elde edilen tiim degerler, yaygin kabul géren
0.70 esigini karsilamakta ya da yaklagsmakta ve dlcegin i¢ tutarliliginin yeterli oldugunu gostermektedir
(Nunnally ve Bernstein, 1994).

Matematiksel Zihniyet Olgegi Degismezlik Analizi Sonuclart

Cinsiyet gruplar arasinda 6lgme degismezligini incelemek i¢in yapi, metrik, 6lgek ve kat1 degismezlik
modelleri test edilmigtir. Uyum indeksleri Tablo 4’te sunulmustur.
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Tablo 4
Matematiksel Zihniyet Olgegi Degismezlik Analizi Sonuglari
2 \2/df CFI RMSEA TLI ACFI
Yap1 degismezligi 37.17 2.32 0.991 0.05 0984 -
Metrik degismezlik 38.51 1.42 0.991 0.04 0.986 0.000
Olgek degismezligi 4237 1.76 0.991 0.03 0.989 0.000
Kat1 degismezlik 55.63 1.85 0.986 0.04 0.986 -0.005

Tiim modellerde y*/df < 5, CFI ve TLI > 0.95, RMSEA < 0.05 degerleri gozlenmis; ayrica ardisik modeller
aras1 ACFI degerleri Cheung ve Rensvold (2002) ve Chen’in (2007) 6nerdigi sinirlar i¢inde kalmistir (JACFI|
<0.01). Buna gore dlgek, cinsiyet gruplari arasinda yapi, metrik, 6l¢ek ve kati diizeylerde dlgme degismezligi
saglamaktadir. Dolayisiyla farkli cinsiyet alt gruplarinda elde edilen ortalama puanlar, varyanslar ve
kovaryanslar anlamli bigimde karsilagtirilabilir.

Fen Zihniyeti Olcegi
Fen Zihniyeti Olgegi’ne iliskin betimleyici istatistikler Tablo 5’te sunulmaktadir.

Tablo 5
Fen Zihniyet Olgegi Maddeleri Icin Betimleyici Istatistikler
Madde Min Mak Medyan X Carpiklik Basiklik
I1 1 6 4 3.8 -0.2 -1.32
12 1 6 4 3.9 -0.31 -1.27
I3 1 6 5 4.19 -0.64 -0.89
14 1 6 5 4.65 -1.06 0.14
I5 1 6 5 4.32 -0.73 -0.44
16 1 6 5 4.47 -0.91 -0.12

Iki faktorlii fen zihniyeti modeli DFA ile test edilmis, sonuglar Tablo 6’da gdsterilmistir.

Tablo 6
Fen Zihniyet Olcegi Icin DFA Analizi Sonuglar

Madde Tanim Faktor 1 SE (Faktorl)  Faktor 2 SE (Faktor2)

I1 Fen bilimleri i¢in belli bir diizeyde zekaniz
vardir ve bunu degistirmek i¢in 0.65 0.03
yapabileceginiz ¢ok sey yoktur.

12 Fen bilimleri i¢in sahip oldugunuz zeka
diizeyiniz ¢ok fazla degistiremeyeceginiz bir ~ 0.74 0.04
sey’dir.

I3 Yeni seyler 6grenebilirsiniz ancak Fen
bilimleri i¢in sahip oldugunuz temel zeka 0.70 0.04
diizeyinizi ger¢ekten degistiremezsiniz.

14 Kim olursaniz olun, Fen bilimlerine yonelik
zekanizi biiyiik oranda degistirebilirsiniz.

I5 Fen bilimlerine yonelik sahip oldugunuz
zekayi biiyiik oranda ve her zaman 0.71 0.05
degistirebilirsiniz.

I6 Fen bilimlerine yonelik ne kadar zekaya sahip
olursaniz olun, onu her zaman biraz
degistirebilirsiniz.

0.75 0.05

0.47 0.04

Cronbach alpha (o) 0.73 0.70

Birlesik giivenirlik (CR) 0.74 0.69

Ortalama Agciklanan Varyans (AVE) 0.48 0.43

Faktorler arasi korelasyon -0.23%*

AVE karekdokii 0.70 0.66
Not. ¥* p < .01
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Maddelerin faktor yiikleri 0.47—0.75 arasinda degismektedir. AVE degerleri Fen Bilimleri Zihniyet Olcegi'nde
0.50 esiginin biraz altinda kalmis olsa da Fornell ve Larcker (1981) kriterlerine goére CR degerlerinin 0.70
civarinda veya lizerinde olmasi yakinsak gecerligi kabul edilebilir kilmaktadir (Cheung ve Rensvold, 2002;
Hair vd., 2019). Bununla birlikte, AVE degerlerinin gorece diisiik olmasi, 6zellikle kisa dlgeklerde (ii¢ maddeli
alt boyutlar) beklenebilen bir durumdur. Madde sayisinin sinirli olmasi, AVE hesaplamasinda ortalama
paylasilan varyansi dogrudan etkilemektedir ve az sayida madde igeren faktoérlerde AVE degerleri yapisal
olarak daha diisiik ¢ikabilmektedir (Hair vd., 2019; Kline, 2016). Bu nedenle kisa ol¢eklerde yakinsak
gecerligin yalnizca AVE esik degerine gore degerlendirilmesinin asirt muhafazakar sonuglara yol agabilecegi
de belirtilmektedir (Fornell ve Larcker, 1981; Little vd., 2002).

Uyum iyiligi indeksleri, matematik Slceginde oldugu gibi raporlanmis; model icin elde edilen degerler su
sekildedir: y*/df = 1.96, RMSEA = 0.03, SRMR = 0.03, RFI = 0.98, CFI = 0.99, TLI = 0.99. Bu bulgular,
modelin verilere iyi uyum sagladigin1 gostermektedir (Hooper ve Mullen, 2008). Modele ait yol diyagrami1
Sekil 2’de verilmistir. DFA sonuglari, fen zihniyeti 6l¢eginin Tiirk¢e uyarlamasinda 6zgiin iki faktorli yapinin
korundugunu dogrulamaktadir.

Sekil 2
Fen Zihniyet Olcegi DFA yol diyagrami

Giivenirlik analizlerinde, Faktor 1 i¢in CA = 0.73 (%95 GA [0.71, 0.76]) ve CR = 0.74; Faktor 2 i¢in CA =
0.70 (%95 GA [0.65, 0.71]) ve CR = 0.69 bulunmustur (bkz. Tablo 6). Faktor 2°de CR degerinin (0.69) CA’ya
(0.70) gore biraz daha diisiik olmasi, 6zellikle faktor yiikleri gorece diisiik oldugunda (6rnegin Madde 6 i¢in
0.47) sik goriilen bir durumdur ve kisa Slgeklerde CR’nin daha tutucu bir gosterge olmasindan kaynaklanabilir
(Hair vd., 2019). Genel olarak, elde edilen giivenirlik katsayilari, fen zihniyeti 6lgeginin i¢ tutarliliginin yeterli
oldugunu gostermektedir.

Fen Zihniyeti Olgegi Degismezlik Analizi Sonuclart

Fen 0lceginin cinsiyete gore 6lgme degismezligini sinamak i¢in matematik 6l¢eginde izlenen ayni asamalar
(yap1, metrik, 6l¢ek ve kat1 degigsmezlik) uygulanmistir. Sonuglar Tablo 7’°de sunulmustur.

Tablo 7
Fen Zihniyeti Olcegi Degismezlik Analizi Sonuglart

x2 x2/df CFI RMSEA TLI ACFI
Yap1 degismezligi 37.20 16 0.998 0.02 0995 -
Metrik degismezlik 38.74 20 0.998 0.07 0.997 0.001
Olgek degismezligi 54.13 24 0.994 0.05 0.993 -0.004
Kat1 degismezlik 66.21 30 0.991 0.04 0.991 -0.003
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Tiim degismezlik asamalarinda y*df'< 5, CFI ve TLI > 0.95, RMSEA < 0.05 degerleri elde edilmis; ardisik
modeller aras1 ACFI degerleri de kabul edilebilir sinirlar iginde kalmistir (JACFI| < 0.01). Bu bulgular, fen
zihniyeti 6l¢eginin cinsiyet bakimindan yapi, metrik, 6l¢ek ve kati diizeylerde dl¢iim esdegerligi sagladigini
gostermektedir. Boylece farkli cinsiyet gruplarindan elde edilen puanlarin karsilagtirilmasi istatistiksel olarak
gecerli kabul edilebilir.

Sonuc¢ ve Tartisma

Bireyin sahip oldugu zihniyet, caba ve deneyim yoluyla gelistirilebilen ve rafine edilebilen degisebilir bir
ozellik olarak giidiileri ve insan davranislarini etkilemektedir (Blackwell vd., 2007; Yeager ve Dweck, 2012).
Ders temelli 6lgek uyarlamalari, 6grencilerin farkli derslerdeki zihniyetlerini 6lgmek ve bu derslere yonelik
amagcli miidahaleler gelistirmek agisindan 6nemli goriilmektedir.

Tirkiye baglamina 6zgii uyarlanmis ve psikometrik acidan gecerligi kanitlanmis derse dayali zihniyet
6lceklerinin sinirli sayida olmasi, alanda 6nemli bir bosluga isaret etmektedir. Bu ¢alisma ise matematik ve
fen bilimleri i¢in kiiltiirel duyarliligi esas alan dlgme araglari gelistirerek s6z konusu boslugun doldurulmasina
katki sunmaktadir. Her biri alti maddeden olusan iki 6lgek i¢in yapilan Dogrulayic1 Faktor Analizi (DFA)
sonuclari, modelin iyi diizeyde uyum gosterdigini ortaya koymus ve uyarlanan ol¢eklerin Tiirk egitim
sisteminde kullanilmak iizere saglam ve baglamsal olarak uygun oldugunu desteklemistir. Bulgular ayrica,
dijital zeka gibi biligsel-davranigsal yapilarin ¢ok boyutlu ve baglama duyarli araglarla degerlendirilmesi
gerektigini vurgulayan Li ve digerlerinin (2024) bulgulartyla da ortiismektedir. Bu durum, farklilastirilmig
pedagojik stratejiler ve egitimsel miidahalelerin gelistirilmesine katki sunabilecek derse 6zgii 6l¢cme araglarina
yonelik alanyazinda artan gereksinime yanit olarak uyarlanan zihniyet Ol¢eklerinin degerini ortaya
koymaktadir.

Giivenirlik caligmasi sonucunda, matematik dersi i¢in uyarlanan ve her biri ii¢ maddeden olusan 6lgegin birinci
faktorii icin Cronbach alfa katsayist 0.73, ikinci faktorii igin ise 0.70 olarak hesaplanmistir. Fen bilimleri
zihniyetine iligkin giivenirlik ¢alismasi sonucunda ise, her biri ii¢ maddeden olusan birinci faktor icin Cronbach
alfa katsayis1 0.73, ikinci faktor icin ise 0.70 olarak hesaplanmistir. Cronbach alfa, 6lgekteki her bir maddenin
diger maddelerle olan tutarliligini Slgen bir giivenirlik katsayisidir. Alfa katsayisi O ile 1 arasinda deger almakta
olup 0.70’in iizerindeki degerler genellikle giivenilir olarak kabul edilmektedir (George ve Mallery, 2003).
Kehoe (1995), 10-15 maddeden olusan kisa testlerde 0.50 diizeyindeki alfa degerlerinin kabul edilebilir
oldugunu belirtirken, genel kabul goren bir kural, 0.6-0.7 araligindaki alfa degerlerinin kabul edilebilir, 0.8 ve
iizerindeki degerlerin ise miikemmel diizeyde giivenirlige isaret ettigidir (Ursachi vd., 2015; Wells ve Wollack,
2003). Johnson ve Morgan (2016), madde sayisinin artmasinin Cronbach alfa katsayisinin degerini
yiikselttigini ifade etmistir. Olgeklerin alt boyutlarmin {i¢ maddeden olustugu g6z 6niinde bulunduruldugunda,
alt boyutlara ait alfa degerlerinin kabul edilebilir diizeyde oldugu sdylenebilir. Bu baglamda, bu ¢aligmada
rapor edilen Olcek yapisi ve i¢ tutarlilik istatistikleri, gorece kisa dlgeklerin titizlikle gelistirildigi ve test
edildigi takdirde psikometrik agidan saglam sonuglar verebilecegini gosteren Choi ve digerlerinin (2019)
bulgulartyla ortiismektedir. Elde edilen giivenirlik katsayilari kabul edilebilirden yiiksek diizeye uzanan
araliklarda yer almakta olup, alana 6zgii gelistirilen zihniyet 6lgeklerimizin uygulamali egitim arastirmalarinda
kullanilabilirligini desteklemektedir.

Giivenilir bir 6lgme araci, 6grenci basarisi, 6grenme yaklasimlari, tutumlar ve egitsel-psikolojik degiskenlerin
hatadan armdirilmis ve tutarl bicimde dl¢iilmesini miimkiin kilar. Olgegin farkl kiiltiirel ve egitsel baglamlara
uyarlanmasi siirecinde, giivenirlik ve gegerlik gdstergelerinin yeniden sinanmasi biiyiik 6nem tagimaktadir. Bu
baglamda Cronbach alfa katsayisi, uyarlanan baglamda 6l¢egin i¢ tutarliligini degerlendirmede en yaygin
kullanilan istatistiksel ol¢iitlerden biridir. Maddelerin hedef kiiltiirdeki anlamsal esdegerliligi ve baglamsal
uygunlugu, giivenirlik diizeyini dogrudan etkileyebilmektedir (Stimer, 2000). Yiksek bir Cronbach alfa
katsayisi, Olgekteki maddeler arasinda giiclii bir i¢ tutarliliga ve Olgiilen yapmin tutarli bigimde
degerlendirildigine isaret etmektedir (Nunnally ve Bernstein, 1994).

Olgek uyarlama siirecinde yapisal degismezligin korunmasi, gruplar arasi gecerlik acisindan temel bir
gerekliliktir. Bu kosulun dogrulanmasi ve farkli 6rneklemler arasinda 6zdes faktor yapisinin ortaya konulmast,
6lgme aracinin temel yapisinin evrensel nitelik tagidigini gdstermektedir. Ancak degismezIligin saglanamamasi
durumunda, o6rneklemler arasindaki farkliliklarin kiiltiirel, dilsel ya da demografik degiskenlerden
kaynaklanabilecegi belirtilmektedir (Vandenberg ve Lance, 2000). Alanyazinda, 6lg¢eklerin 6zellikle farkli
cinsiyet gruplar icin uyarlanmasi siirecinde yapisal degismezligin saglanamamasinin, 6lgme aracinin
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gegerligini zayiflatabildigi ve bulgularin karsilastirilabilirligini sinirlayabildigi vurgulanmaktadir. Olgegin
gecerligini siirdiirebilmesi i¢in psikolojik yapmin farkli gruplarda yapisal olarak esdeger bicimde temsil
edilmesi gerekmektedir (Byrne, 2008). Yapisal degismezligin giivence altina alinamadigi durumlarda ise
6lcme aracinin ilgili gruplar icin yeniden uyarlanmasi ya da revize edilmesi gerekebilmektedir.

Bu calismada Fen Bilimleri ve Matematik dl¢eklerinin 6l¢me degismezligini incelemek amactyla konfigiiral,
metrik, skaler ve kati (strict) degismezlik modelleri test edilmistir. Her bir model i¢in ¥*/df, RMSEA, CFI, TLI
ve CFI fark degerleri (ACFI) degerlendirilmistir. Analiz sonuglari, her iki 6l¢ek icin de cinsiyete gore uyum
indekslerinin degismezligin tiim asamalarinda kabul edilebilir araliklarda oldugunu gostermistir. Yakinsak
gecerlik, bilesik gilivenirlik (CR) ve ortalama agiklanan varyans (AVE) degerleri lizerinden degerlendirilmistir.
Bazi alt boyutlarda AVE degerlerinin 0.50’nin altinda oldugu goriilmiis; bu durum yakinsak gegerlik a¢isindan
stirlilik olarak degerlendirilmistir. Bununla birlikte, CR degerlerinin 0.70’in iizerinde olmasi, AVE degerleri
0.50’nin altinda olsa dahi yakinsak gecerligin kabul edilebilecegini gostermektedir. Nitekim Fornell ve Larcker
(1981), bilesik giivenirligin yeterli olmas1 durumunda diisiik AVE degerlerine ragmen yakinsak gecerligin
saglanabilecegini belirtmektedir. Ayirt edici gegerligi degerlendirmek amaciyla AVE karekokil degerleri ile
faktorler arasi korelasyon katsayilar karsilagtirlmistir. Elde edilen bulgular, 6lgegin gecerli ve giivenilir bir
0leme araci oldugunu desteklemektedir (Huang vd., 2013).

Bu ¢alismada, zihniyet kuramini fen bilimleri ve matematik dersleri baglaminda 6lgmek amaciyla iki 6lgek
uyarlanmustir. Ogrencilerin genel zihniyet diizeyleri ortalama diizeyde olsa dahi, derslere bagl olarak farkli
zihniyet Oriintiileri sergileyebilecekleri dikkate alindiginda (Im ve Park, 2023; Limeri, 2025; Lottero-Perdue
ve Lachapelle, 2020; Megawanti vd., 2024; Shively ve Ryan, 2013; Stohlmann, 2022), elde edilen bulgularin
ogretmenler agisindan 6nemli ¢ikarimlar sundugu sdylenebilir. Gelistirilen 6lgekler, matematik ve fen bilimleri
Ogretmenleri tarafindan 6grencilerin ilgili derslere yonelik inang ve bakis agilarin1 degerlendirmek amaciyla
kullanilabilir. Okul psikolojik danigmanlar1 ve ruh sagligi uzmanlari ise 6grencilerin derse 6zgii zihniyetlerini
belirleyerek akademik basariy1 destekleyici miidahale programlari planlayabilirler. Ogrencilerin matematik ve
fen bilimlerine iligskin zihniyet profilleri belirlendiginde, 6gretmenler ve 6grenciler 6grenme siireglerini ve
performansi olumlu yonde etkileyecek uygun strateji ve miidahaleleri tasarlayabilirler. Ayrica bu ¢alisma,
zihniyet kuraminin baglama 6zgii olarak 6l¢iildiigiinde iki boyutlu bir yapi sergiledigini dogrulamistir. Gelecek
aragtirmalarda, bu iki boyutlu yapinin farkli ders alanlarinda ya da farkli 6zelliklere sahip 6rneklemlerde
incelenerek bagka baglamlarda da dogrulanip dogrulanmadigi test edilebilir.

Caligma kapsaminda gergeklestirilen dogrulayici faktor analizi sonuglari, fen bilimleri ve matematik gelisen
zihniyetine uyarlanan ve her biri alti maddeden olusan iki 6lgegin de iyi diizeyde model uyumu gosterdigini
ortaya koymustur. Bununla birlikte, her iki 6l¢ekte de altinct maddenin faktor yiikiiniin diger maddelere kiyasla
daha diisiik oldugu belirlenmistir. Bu durumun, &grencilerin altinci maddede yer alan “her zaman biraz”
ifadesini yorumlamakta ya da kategorize etmekte zorlanmalarindan kaynaklanmig olabilecegi
diisiiniilmektedir. Gelecek caligmalarda, s6z konusu maddenin daha agik ve anlagilir bicimde yeniden ifade
edilmesi (6rnegin “her zaman biraz” ifadesinin sadelestirilmesi) ya da model uyumunu ve gecerligi artirma
amaciyla 6lgegin bes maddelik bir versiyonunun test edilmesi onerilmektedir. Bu degisiklik, AVE degerlerini
potansiyel olarak artirabilir ve yapisal gegerligi giiclendirebilir.

Gelecek aragtirmalarda, gelistirilen 6lgeklerin farkli sosyoekonomik, demografik ve cografi 6zelliklere sahip
orneklemlerde yeniden sinanmasi, Ol¢eklerin farkli baglamlardaki gecerlik ve giivenirligine iligkin daha
kapsaml1 kanit saglayabilir. Bunun yani sira, matematik ve fen bilimlerine 6zgli gelisen zihniyet yapisinin
genel 6z yeterlik, akademik motivasyon ve benzeri iligkili psikolojik yapilardan ne 6lciide ayrigtiginin
incelenmesi ve ayirt edici gecerligin farkli 6rneklemler {izerinde yeniden test edilmesi Onerilmektedir.
Ogrencilerin  6lgek puanlarinin mevcut akademik basar1 gostergeleriyle iliskilendirilmesi uygunluk
gecerligine, sonraki donemlerdeki basarilariyla iligkilendirilmesi ise yordayici gegerlige iliskin ek kanitlar
sunabilir. Boylece oOlgeklerin diigiik sebat veya diisiikk akademik basar1 riski tasiyan Ogrencilerin
belirlenmesindeki olasi islevi de degerlendirilebilir. Ayrica 6l¢eklerin kisa (2—4 hafta) ve daha uzun zaman
araliklarinda test-tekrar test giivenirliginin incelenmesi, 6zellikle zihniyet inanglarinin durumsal duyarlilik
gosterebilmesi bakimindan 6nemlidir. Son olarak, gelecekteki ¢alismalarda sosyal begenirlik etkisinin kontrol
edilmesi ve 6z-bildirim verilerinin 6gretmen degerlendirmeleri veya diger veri kaynaklariyla desteklendigi
coklu yontem yaklagimlarimin kullanilmasi 6nerilmektedir.
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Yazar Notu : Bu ¢aligma, Avrupa Birligi tarafindan Erasmus+ Okul Egitimi Is Birligi Ortakliklari
(KA220-SCH) programi kapsaminda desteklenen “Would You Mind-Set?” projesi ¢er¢evesinde gerceklestirilmistir
(Proje No: 2023-1-TR01-KA220-SCH-000155031).

Yazar Katkilar : Birinci yazar Ipek Derman %20, ikinci yazar Sehnaz Nigar Celik %20, iigiincii yazar
Selen Demirtag Zorbaz %20, dordiincii yazar Dilek Ilhan Beyaztas %20 ve besinci yazar Sevda Cetin %20 oraninda
caligmaya katkida bulunmustur. Tiim yazarlar makalenin son halini gézden gecirmis ve onaylamistir.

Etik Kurul Bilgisi : Bu arastirma, Erzincan Binali Yildirim Universitesi Insan Arastirmalar1 Egitim
Bilimleri Etik Kurulunun 26/01/2024 tarihli ve 01/03 sayili karar1 kapsaminda alinan etik kurul izni dogrultusunda
ylirtitiilmiistiir.

Cikar Catismasi : Yazarlar, bu makalenin arastirmasi, yazarlig1 ve/veya yayimlanmasi ile ilgili olarak
herhangi bir potansiyel ¢ikar catigmasi bulunmadigini beyan etmektedir.

Veri Erisilebilirligi : Bu ¢alismanin bulgularini destekleyen veriler, 6grencilerin kimlik bilgilerini i¢eren
kisisel insan verileri nedeniyle acik erisime sunulmamaktadir. Veriler, makul bir talep ve talebin amaci agikca belirtilmek
kosuluyla, sorumlu yazardan talep edilmesi halinde paylasilabilir.

Kaynaklar

Asante Britwum, B., Ntow, F. D., & Smith, J. A. (2024). Influence of teaching approaches on senior high
school students’ mathematical mindset. SAGE Open, 14(1).
https://doi.org/10.1177/21582440241237060

Ayebo, A., & Mrutu, A. (2019). An exploration of calculus students’ beliefs about mathematics. International
Electronic Journal of Mathematics Education, 14(2), 385-392. https://doi.org/10.29333/iejme/5728

Bahnik, S., & Vranka, M. A. (2017). Growth mindset is not associated with scholastic aptitude in a large
sample of university applicants. Personality and Individual Differences, 117, 139-143.
https://doi.org/10.1016/.paid.2017.05.046

Bandura, A. (1997). Self-efficacy: The exercise of control. W. H. Freeman.

Bandura, A. (2006). Toward a psychology of human agency. Perspectives on Psychological Science, 1(2),
164-180. https://doi.org/10.1111/j.1745-6916.2006.00011.x

Bernardo, A. B. (2021). Socioeconomic status moderates the relationship between growth mindset and learning
in mathematics and science: Evidence from PISA 2018 Philippine data. International Journal of
School & Educational Psychology, 9(2), 208-222. https://doi.org/10.1080/21683603.2020.1832635

Blackwell, L. S., Trzesniewski, K. H., & Dweck, C. S. (2007). Implicit theories of intelligence predict
achievement across an adolescent transition: A longitudinal study and an intervention. Child
Development, 78(1), 246-263. https://doi.org/10.1111/j.1467-8624.2007.00995.x

Boyd, P., & Ash, A. (2018). Mastery mathematics: Changing teacher beliefs around in-class grouping and
mindset. Teaching and Teacher Education, 75, 214-223. https://doi.org/10.1016/].tate.2018.06.016

Braten, 1., & Olaussen, B. S. (1998). The relationship between motivational beliefs and learning strategy use
among Norwegian college students. Contemporary Educational Psychology, 23(2), 182-194.
https://doi.org/10.1006/ceps.1997.0963

Buehl, M. M., Alexander, P. A., & Murphy, P. K. (2002). Beliefs about schooled knowledge: Domain specific
or domain  general?.  Contemporary  Educational  Psychology,  27(3), 415-449.
https://doi.org/10.1006/ceps.2001.1103

Burnette, J. L. (2010). Implicit theories of body weight: Entity beliefs can weigh you down. Personality and
Social Psychology Bulletin, 36(3), 410-422. https://doi.org/10.1177/0146167209359768

Byrne, B. M. (2008). Testing for multigroup equivalence of a measuring instrument: A walk through the
process. Structural Equation Modelling: A Multidisciplinary Journal, 15(4), 567-605.
https://doi.org/10.1080/10705510802338951

1034


https://doi.org/10.1177/21582440241237060
https://doi.org/10.29333/iejme/5728
https://doi.org/10.1016/j.paid.2017.05.046
https://doi.org/10.1111/j.1745-6916.2006.00011.x
https://doi.org/10.1080/21683603.2020.1832635
https://doi.org/10.1111/j.1467-8624.2007.00995.x
https://doi.org/10.1016/j.tate.2018.06.016
https://doi.org/10.1006/ceps.1997.0963
https://doi.org/10.1006/ceps.2001.1103
https://doi.org/10.1177/0146167209359768
https://doi.org/10.1080/10705510802338951

1. Derman vd., Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Campbell, A., Craig, T., & Collier-Reed, B. (2019). A framework for using learning theories to inform ‘growth
mindset’ activities. International Journal of Mathematical Education in Science and Technology,
51(1), 26-43. https://doi.org/10.1080/0020739X.2018.1562118

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance. Structural
Equation Modeling: A Multidisciplinary Journal, 14(3), 464-504.
https://doi.org/10.1080/10705510701301834

Chen, J. A., & Pajares, F. (2010). Implicit theories of ability of Grade 6 science students: Relation to
epistemological beliefs and academic motivation and achievement in science. Contemporary
Educational Psychology, 35(1), 75-87. https://doi.org/10.1016/j.cedpsych.2009.10.003

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing measurement
invariance. Structural Equation Modeling, 9(2), 233-255.
https://doi.org/10.1207/S15328007SEM0902_5

Choi, H. M., Kim, W. G., Kim, Y. J., & Agmapisarn, C. (2019). Hotel environmental management initiative
(HEMI) scale development. International Journal of Hospitality Management, 77, 562-572.
https://doi.org/10.1016/1.ijhm.2018.08.020

Claro, S., & Loeb, S. (2024). Students with growth mindset learn more in school: Evidence from California’s
CORE school districts. Educational Researcher, 53(7), 389-402.
https://doi.org/10.3102/0013189X24124239

Costa, A., & Faria, L. (2018). Implicit theories of intelligence and academic achievement: A meta-analytic
review. Frontiers in Psychology, 9, 829. https://doi.org/10.3389/fpsyg.2018.00829

Creswell, J. W. (2014). Research design: Qualitative, quantitative, and mixed methods approaches (4th ed.).
SAGE Publications.

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika, 16(3), 297-334.

Crum, A. J., Salovey, P., & Achor, S. (2013). Rethinking stress: The role of mindsets in determining the stress
response.  Journal  of  Personality and  Social  Psychology,  104(4), 716-733.
https://doi.org/10.1037/a0031201

Cury, F., Elliot, A. J., Da Fonseca, D., & Moller, A. C. (2006). The social-cognitive model of achievement
motivation and the 2x 2 achievement goal framework. Journal of Personality and Social Psychology,
90(4), 666. https://doi.org/10.1037/0022-3514.90.4.666

Cokluk, O., Sekercioglu, G., & Biiyiikoztiirk, S. (2012). Sosyal bilimler icin ¢ok degiskenli istatistik: SPSS ve
LISREL uygulamalar: (2. Baski). Pegem Akademi.

Da Fonseca, D., Cury, F., Rufo, M., & Poinso, F. (2007). Predictive factors of depression in adolescents at
school: The role of implicit theories of intelligence. L'encephale, 33(5), 791-797.
https://doi.org/10.1016/j.encep.2006.08.005

Degol, J. L., Wang, M. T., Zhang, Y., & Allerton, J. (2018). Do growth mindsets in math benefit females?
Identifying pathways between gender, mindset, and motivation. Journal of Youth and Adolescence,
47,976-990. https://doi.org/10.1007/s10964-017-0739-8

DeVellis, R. F. (2017). Scale development: Theory and applications (4th ed.). SAGE Publications.

Dweck, C. S. (1986). Motivational processes affecting learning. American Psychologist, 41(10), 1040.
Dweck, C. S. (2000). Self-theories: Their role in motivation, personality, and development. Psychology Press.
Dweck, C. S. (2006). Mindset: The new psychology of success. Random House.

Dweck, C. S. (2010). Mind-sets and equitable education. Principal Leadership, 10(5), 26-29.

Dweck, C. S., Chiu, C. Y., & Hong, Y. Y. (1995). Implicit theories and their role in judgments and reactions:
A word from two perspectives. Psychological  Inquiry, 6(4), 267-285.
https://doi.org/10.1207/s15327965pli0604 1

1035


https://doi.org/10.1080/0020739X.2018.1562118
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1016/j.cedpsych.2009.10.003
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1016/j.ijhm.2018.08.020
https://doi.org/10.3102/0013189X24124239
https://doi.org/10.3389/fpsyg.2018.00829
https://doi.org/10.1037/a0031201
https://doi.org/10.1037/0022-3514.90.4.666
https://doi.org/10.1016/j.encep.2006.08.005
https://doi.org/10.1007/s10964-017-0739-8
https://doi.org/10.1207/s15327965pli0604_1

1. Derman vd., Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Dweck, C. S., & Leggett, E. L. (1988). A social-cognitive approach to motivation and personality.
Psychological Review, 95,256-273. https://doi.org/10.1037/0033-295X.95.2.256

Dweck, C. S., & Sorich, L. (1999). Mastery-oriented thinking. Coping, 11,232-251.

Dweck, C. S., & Yeager, D. S. (2019). Mindsets: A view from two eras. Perspectives on Psychological Science,
14(3), 481-496. https://doi.org/10.1177/1745691618804166

Dweck, C. S., & Yeager, D. S. (2021). A growth mindset about intelligence. In G. M. Walton & A. J. Crum
(Eds.), The handbook of wise interventions. The Guilford Press.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables and
measurement error. Journal of Marketing Research, 18(1), 39-50.
https://doi.org/10.1177/002224378101800104

George, D., & Mallery, P. (2003). SPSS for Windows step by step: A simple guide and reference (4th ed.).
Allyn & Bacon.

Gningue, S. M., Qian, G., Robinson, J. M., & Erbilgin, E. (2024). Impacts of teachers’ mindsets on their ways
of teaching students in high needs schools. Sage Open, 14(2), 21582440241259355.
https://doi.org/10.1177/21582440241259355

Golby, J., & Wood, P. (2016). The effects of psychological skills training on mental toughness and
psychological well-being of student-athletes. Psychology, 7, 901-913.
http://dx.doi.org/10.4236/psych.2016.76092

Gunderson, E. A., Hamdan, N., & Sorhagen, N. S. (2017). Who needs innate ability to succeed in math and
literacy? Academic-domain-specific theories of intelligence about peers versus adults. Developmental
Psychology, 53(6), 1188-1205. http://dx.doi.org/10.1037/dev0000282

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis (8th ed.). Cengage
Learning.

Hambleton, R. K., Merenda, P. F., & Spielberger, C. D. (2004). Issues, designs, and technical guidelines for
adapting tests into multiple languages and cultures. In Adapting educational and psychological tests
for cross-cultural assessment (pp. 15-50). Psychology Press.

Henderson, V. L., & Dweck, C. S. (1990). Motivation and achievement. In Feldman S. S., Elliott G. R. (Eds.),
At the threshold: The developing adolescent (pp. 308-329). Harvard University Press.

Hofer, B. K. (2006). Domain specificity of personal epistemology: Resolved questions, persistent issues, new
models. International Journal of  Educational Research, 45(1-2), 85-95.
https://doi.org/10.1016/1.ijer.2006.08.006

Hong, Y. Y., Chiu, C. Y., Dweck, C. S., Lin, D. M. S., & Wan, W. (1999). Implicit theories, attributions, and
coping: a meaning system approach. Journal of Personality and Social Psychology, 77(3), 588.
https://doi.org/10.1037/0022-3514.77.3.588

Hooper, J. C., & Mullen, M. R. (2008). Structural equation modelling: Guidelines for determining model fit.
Electronic Journal of Business Research Methods, 6(1), 53-59.

Huang, C. C., Wang, Y. M., Wu, T. W., & Wang, P. A. (2013). An empirical analysis of the antecedents and
performance consequences of using the Moodle platform. International Journal of Information and
Education Technology, 3(2), 217-221.

Hwang, N., Reyes, M., & Eccles, J. S. (2019). Who holds a fixed mindset, and whom does it harm in
mathematics? Youth & Society, 51(2), 247-267. https://doi.org/10.1177/0044118X16670058

Im, S., & Park, H. J. (2023). A Mathematical Mindset Scale using the positive norms. Psychology in the
Schools, 60(8), 2901-2918. https://doi.org/10.1002/pits.22904

Ingebrigtsen, M. (2018). How to measure a growth mindset. A validation study of the implicit theories of
intelligence scale and a novel Norwegian measure. UiT Norges arktiske universitet.

1036


https://doi.org/10.1037/0033-295X.95.2.256
https://doi.org/10.1177/1745691618804166
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/21582440241259355
http://dx.doi.org/10.4236/psych.2016.76092
http://dx.doi.org/10.1037/dev0000282
https://doi.org/10.1016/j.ijer.2006.08.006
https://doi.org/10.1037/0022-3514.77.3.588
https://doi.org/10.1177/0044118X16670058
https://doi.org/10.1002/pits.22904

1. Derman vd., Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

[lhan, M., & Cetin, B. (2013). The Turkish adaptation of Implicit Theory of Intelligence Scale: The validity
and reliability study. Journal of Science and Mathematics Education, 7(1), 191-221.

[lhan Beyaztas, D., & Hymer, B. (2018). An analysis of Turkish students’ perception of intelligence from
primary school to university. Gifted Education International, 34(1), 19-35.
https://doi.org/10.1177/0261429416649041

Johnson, R. L., & Morgan, G. B. (2016). Survey scales: A guide to development, analysis, and reporting.
Guilford Press.

Jonsson, A. C., Beach, D., Korp, H., & Erlandson, P. (2012). Teachers’ implicit theories of intelligence:
Influences from different disciplines and scientific theories. European Journal of Teacher Education,
35(4), 387-400. https://doi.org/10.1080/02619768.2012.662636

Joreskog, K. G., & Sérbom, D. (1993). LISREL 8: Structural equation modeling with the SIMPLIS command
language. Scientific Software International.

Kapasi, A., & Pei, J. (2022). Mindset Theory and school psychology. Canadian Journal of School Psychology,
37(1), 57-74. https://doi.org/10.1177/08295735211053961

Kaya, S., & Karakoc, D. (2022). Math mindsets and academic grit: How are they related to primary math
achievement? European Journal of Science and Mathematics Education, 10(3), 298-309.
https://doi.org/10.30935/scimath/11881

Kaya, S., Eryilmaz, N., & Yuksel, D. (2024). The effects of growth mindset and resilience on immigrant
students’ PISA science achievement: The mediating role of attitudes toward school. Sage Open, 14(1),
1-15, https://doi.org/10.1177/21582440231225870

Kehoe, J. (1995). Basic item analysis for multiple-choice tests. Practical Assessment, Research & Evaluation,
4(10). https://doi.org/10.7275/07zg-h235

Kilig, A., & Caliskan, A. (2025). FAfA: Factor analysis for all (R package version 0.5) [Computer software].
GitHub. https://github.com/afarukkilic/fafa

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). Guilford Press.

Leondari, A., & Gialamas, V. (2002). Implicit theories, goal orientations, and perceived competence: Impact
on students' achievement behavior. Psychology in the Schools, 39(3), 279-291.
https://doi.org/10.1002/pits.10035

Li, J., Ju, S. Y., Zhu, C., Yuan, Y., Fu, M., Kong, L. K., & Li, M. (2024). The development of a digital
intelligence quotient scale: A new measuring instrument for primary school students in China. Heliyon,
10(16). https://doi.org/10.1016/j.heliyon.2024.e36437

Li, Y., & Bates, T. C. (2019). You can’t change your basic ability, but you work at things, and that’s how we
get hard things done: Testing the role of growth mindset on response to setbacks, educational
attainment, and cognitive ability. Journal of Experimental Psychology.: General, 148(9), 1640-1655.
https://doi.org/10.1037/xge0000669

Limeri, L. B. (2025). Intelligence in context: A context-specific mindset measure better predicts outcomes for
science and math undergraduates. @CBE—Life Sciences  Education, 24(1), arl9.
https://doi.org/10.1187/cbe.24-09-0229

Limeri, L. B., Carter, N. T., Lyra, F., Martin, J., Mastronardo, H., Patel, J., & Dolan, E. L. (2023).
Undergraduate Lay Theories of Abilities: Mindset, universality, and brilliance beliefs uniquely predict
undergraduate  educational outcomes. CBE—Life Sciences FEducation, 22(4), ar40.
https://doi.org/10.1187/cbe.22-12-0250

Little, T. D., Lindenberger, U., & Nesselroade, J. R. (2002). On selecting indicators for multivariate
measurement and modeling with latent variables: When “good” indicators are bad and “bad” indicators
are good. Psychological Methods, 7(3), 286-306. https://doi.org/10.1037/1082-989X.7.3.286

Lottero-Perdue, P. S., & Lachapelle, C. P. (2020). Engineering mindsets and learning outcomes in elementary
school. Journal of Engineering Education, 109(4), 640—664. https://doi.org/10.1002/jee.20350

1037


https://doi.org/10.1177/0261429416649041
https://doi.org/10.1080/02619768.2012.662636
https://doi.org/10.1177/08295735211053961
https://doi.org/10.30935/scimath/11881
https://doi.org/10.1177/21582440231225870
https://doi.org/10.7275/07zg-h235
https://github.com/afarukkilic/fafa
https://doi.org/10.1002/pits.10035
https://doi.org/10.1016/j.heliyon.2024.e36437
https://doi.org/10.1037/xge0000669
https://doi.org/10.1187/cbe.24-09-0229
https://doi.org/10.1187/cbe.22-12-0250
https://doi.org/10.1037/1082-989X.7.3.286
https://doi.org/10.1002/jee.20350

1. Derman vd., Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Lou,N. M., & Li, L. M. W. (2017). Interpersonal relationship mindsets and rejection sensitivity across cultures:
The role of relational mobility. Personality and Individual Differences, 108, 200-206.
https://doi.org/10.1016/j.paid.2016.12.004

Lou, N. M., & Noels, K. A. (2019). Promoting growth in foreign and second language education: A research
agenda for mindsets in language learning and teaching. System, &6, 102126.
https://doi.org/10.1016/j.system.2019.102126

McCutchen, K. L., Jones, M. H., Carbonneau, K. J., & Mueller, C. E. (2016). Mindset and standardized testing
over time. Learning and Individual Differences, 45, 208-213.
https://doi.org/10.1016/1.1indif.2015.11.027

Megawanti, P., Supriyati, Y., & Tjalla, A. (2024). Development of mathematical mindset scale for mathematics
education students. International Journal of Evaluation and Research in Education (IJERE), 13(4),
2139-2147. http://doi.org/10.11591/ijere.v13i4.27845

Mueller, C. M., & Dweck, C. S. (1998). Praise for intelligence can undermine children's motivation and
performance. Journal of  Personality and Social Psychology, 75(1), 33—
52. https://doi.org/10.1037/0022-3514.75.1.33

Murphy, M. C., & Dweck, C. S. (2010). A culture of genius: How an organization’s lay theory shapes people’s
cognition, affect, and behavior. Personality and Social Psychology Bulletin, 36(3), 283-296.
https://doi.org/10.1177/0146167209347380

Noels, K. A., Lou, N. M., Vargas Lascano, D. 1., Chaffee, K. E., Dincer, A., Zhang, Y. S. D., & Zhang, X.
(2019). Self-determination and motivated engagement in language learning. In The Palgrave
handbook of motivation for language learning (pp. 95-115). Springer International Publishing.

Nunnally, J. C., & Bernstein, 1. H. (1994). Psychometric theory (3rd ed.). McGraw-Hill.

Paunesku, D., Walton, G. M., Romero, C., Smith, E. N., Yeager, D. S., & Dweck, C. S. (2015). Mindset
interventions are a scalable treatment for academic underachievement. Psychological Science, 26(6),
784—793. https://doi.org/10.1177/0956797615571017

Petscher, Y., Al Otaiba, S., Wanzek, J., Rivas, B., & Jones, F. (2017). The relation between global and specific
mindset with reading outcomes for elementary school students. Scientific Studies of Reading, 21(5),
376-391. https://doi.org/10.1080/10888438.2017.1313846

Romero, C., Master, A., Paunesku, D., Dweck, C. S., & Gross, J. J. (2014). Academic and emotional
functioning in middle school: the role of implicit theories. Emotion, 14(2), 227.
http://dx.doi.org/10.1037/a0035490

Ryan, S., & Mercer, S. (2012). Language learning mindsets across cultural settings: English learners in Austria
and Japan. OnCUE Journal, 6(1), 6-22.

Scherer, R., & Campos, D. G. (2022). Measuring those who have their minds set: An item-level metaanalysis
of the implicit theories of intelligence scale in education. Educational Research Review, 37, 100479.
https://doi.org/10.1016/j.edurev.2022.100479

Schmitt, N., & Kuljanin, G. (2008). Measurement invariance: Review of practice and implications. Human
Resource Management Review, 18(4), 210-222. https://doi.org/10.1016/j.hrmr.2008.03.003

Schroder, H. S., Moran, T. P., Donnellan, M. B., & Moser, J. S. (2014). Mindset induction effects on cognitive
control: A neurobehavioral investigation.  Biological =~ Psychology, 103,  27-37.
https://doi.org/10.1016/;.hrmr.2008.03.003

Schumacker, R. E., & Lomax, R. G. (2010). 4 beginner’s guide to structural equation modeling (3rd ed.).
Routledge.

Shively, R. L., & Ryan, C. S. (2013). Longitudinal changes in college math students’ implicit theories of
intelligence. Social Psychology of Education, 16(2), 241-256. https://doi.org/10.1007/s11218-012-
9208-0

1038


https://doi.org/10.1016/j.paid.2016.12.004
https://doi.org/10.1016/j.system.2019.102126
https://doi.org/10.1016/j.lindif.2015.11.027
http://doi.org/10.11591/ijere.v13i4.27845
https://doi.org/10.1037/0022-3514.75.1.33
https://doi.org/10.1177/0146167209347380
https://doi.org/10.1177/0956797615571017
https://doi.org/10.1177/0956797615571017
https://doi.org/10.1080/10888438.2017.1313846
http://dx.doi.org/10.1037/a0035490
https://doi.org/10.1016/j.edurev.2022.100479
https://psycnet.apa.org/doi/10.1016/j.hrmr.2008.03.003
https://doi.org/10.1016/j.hrmr.2008.03.003
https://doi.org/10.1007/s11218-012-9208-0
https://doi.org/10.1007/s11218-012-9208-0

1. Derman vd., Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

Simon, B., Hanks, B., Murphy, L., Fitzgerald, S., McCauley, R., Thomas, L., & Zander, C. (2008, September).
Saying isn't necessarily believing: Influencing self-theories in computing. In Proceedings of the
Fourth  international ~ Workshop on  Computing  Education  Research (pp. 173-184).
https://doi.org/10.1145/1404520.1404537

Sisk, V. F., Burgoyne, A. P., Sun, J., Butler, J. L., & Macnamara, B. N. (2018). To what extent and under
which circumstances are growth mindsets important to academic achievement? Two meta-analyses.
Psychological Science, 29(4), 549-571. https://doi.org/10.1177/0956797617739704

Stipek, D., & Gralinski, J. H. (1996). Children's beliefs about intelligence and school performance. Journal of
Educational Psychology, 88, 397-407. https://doi.org/10.1037/0022-0663.88.3.397

Stohlmann, M. (2022). Growth mindset in K-8 STEM education: A review of the literature since 2007. Journal
of Pedagogical Research, 6(2), 149-163. https://doi.org/10.33902/jpr.202213029

Stimer, N. (2000). Yapisal esitlik modelleri: Temel kavramlar ve 6rnek uygulamalar [Structural equation
modeling: Basic concepts and applications]. Tiirk Psikoloji Yazilari, 3(6), 49-74.

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Pearson.

Tiirk, N., & Celik, M. (2024). Psychometric properties of the Turkish Adaptation of Stress Mindset Measure.
Psikiyatride Giincel Yaklagimlar, 16(Supplement 1), 293-302. https://doi.org/10.18863/pgy.1541853

Ursachi, G., Horodnic, 1. A., & Zait, A. (2015). How reliable are measurement scales? External factors with
indirect influence on reliability estimators. Procedia Economics and Finance, 20, 679-686.
https://doi.org/10.1016/S2212-5671(15)00123-9

Vandenberg, R. J., & Lance, C. E. (2000). A review and synthesis of the measurement invariance literature:
Suggestions, practices, and recommendations for organizational research. Organizational Research
Methods, 3(1), 4-70. https://doi.org/10.1177/109442810031002

Vella, S. A., Braithewaite, R. E., Gardner, L. A., & Spray, C. M. (2016). A systematic review and meta-analysis
of implicit theory research in sport, physical activity, and physical education. International Review of
Sport and Exercise Psychology, 9(1), 191-214. https://doi.org/10.1080/1750984X.2016.1160418

Wells, C. S., & Wollack, J. A. (2003). An instructor’s guide to understanding test reliability. Testing &
Evaluation Services. University of Wisconsin.

Wolf, E. J., Harrington, K. M., Clark, S. L., & Miller, M. W. (2013). Sample size requirements for structural
equation models: An evaluation of power, bias, and solution propriety. Educational and Psychological
Measurement, 73(6), 913-934. https://doi.org/10.1177/0013164413495237

Yeager, D. S., & Dweck, C. S. (2012). Mindsets that promote resilience: When students believe that personal
characteristics can  be  developed.  Educational  Psychologist,  47(4), 302-314.
https://doi.org/10.1080/00461520.2012.722805

Yeager, D. S., & Dweck, C. S. (2020). What can be learned from growth mindset controversies? American
Psychologist, 75(9), 1269-1284. https://doi.org/10.1037/amp0000794

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C., Tipton, E., Schneider, B.,
Hulleman, C. S., Hinojosa, C. P., Paunesku, D., Romero, C., Flint, K., Roberts, A., Trott, J., lachan,
R., Buontempo, J., Yang, S. M., Carvalho, C. M., ... Dweck, C. S. (2019). A national experiment
reveals where a growth mindset improves achievement. Nature, 573(7774), 364-3609.
https://doi.org/10.1038/s41586-019-1466-y

Yilmaz, E. (2022). Development of mindset theory scale (growth and fixed mindset): A validity and reliability
study. Research on Education and Psychology (REP), 6, 1-24. http://dx.doi.org/10.54535/rep.1054235

1039


https://doi.org/10.1145/1404520.1404537
https://doi.org/10.1177/0956797617739704
https://doi.org/10.1037/0022-0663.88.3.397
https://doi.org/10.33902/jpr.202213029
https://doi.org/10.18863/pgy.1541853
https://doi.org/10.1016/S2212-5671(15)00123-9
https://doi.org/10.1177/109442810031002
https://doi.org/10.1080/1750984X.2016.1160418
https://doi.org/10.1177/0013164413495237
https://doi.org/10.1080/00461520.2012.722805
https://doi.org/10.1037/amp0000794
https://doi.org/10.1038/s41586-019-1466-y
http://dx.doi.org/10.54535/rep.1054235

Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

ISSN: 2147 - 1037
rlll Ahi Evran University Journal of Kirsehir Education Faculty

KEFAD

@ CrossMark

Measuring Mindset: Integrating Mindset Perspectives into Math and Science

ipek DERMAN! Sehnaz Nigar Selen DEMIRTAS Dilek ILHAN
CELIK? ZORBAZ? BEYAZTAS*

Sevda CETIN®

MANUSCRIPT INFORMATION ABSTRACT

Understanding students’ beliefs about the nature of intelligence is critical for predicting their
DOI- 10.29299/kefad. 1852436 learning behaviours and academic achievement. Mindset theory, which refers to whether
intelligence is perceived as fixed or malleable, has received increasing attention in
educational research. However, most existing scales measure general mindsets (i.e., beliefs
about general ability) and overlook context-specific differences (i.e., beliefs about abilities
in particular subjects). This gap limits the development of targeted interventions aimed at
specific learning domains. In response to this need, the present study adapted mindset scales
to assess students’ beliefs about intelligence in the contexts of science and mathematics, and
conducted validity and reliability analyses. Data were collected from two independent
Submission Date:  30.12.2025 samples of middle school students. Using the first dataset (n = 852), Confirmatory Factor
_ Analysis (CFA) was conducted for the Mathematics Mindset Scale, confirming a two-
Revision Date: 23.02.2026 dimensional structure. CFA performed with the second dataset (n = 1034) for the Science
Acceptance Date:  28.09.2026 Mindset Scale similarly demonstrated structural validity. Reliability analyses indicated
acceptable levels of internal consistency, supported by Cronbach’s alpha coefficients. By
providing valid and reliable instruments for assessing context-specific mindsets, this study
contributes to the literature and offers practical implications for researchers and educators

aiming to support academic development in science and mathematics.

Keywords: Implicit theory of intelligence, math, middle school students, mindset, science.

Citation: Derman, 1., Celik, S.N., Demirtas Zorbaz, S., ilhan Beyaztas, D., & Cetin, S. (2026). Measuring mindset: integrating
mindset perspectives into Math and Science, Ahi Evran University Journal of Kiwrsehir Education Faculty, 27(3), 1023-1057.
10.29299/kefad. 1852436

Introduction

Dweck (2006) explains differences in individuals' behavior at similar ability levels within the framework of
mindset theory. This approach, grounded in learned helplessness and attribution theory (Dweck & Yeager,
2021), suggests that individuals with a fixed mindset tend to give up easily in the face of difficulties, avoid
mistakes, and interpret errors as indicators of failure. In contrast, individuals with a growth mindset perceive
challenges as opportunities for learning, regard mistakes as a natural part of the developmental process, and
associate success with effort and intrinsic motivation. Although the literature provides substantial evidence
regarding the effects of general mindset structures, the explanatory power of mindset within specific academic
domains remains uncertain. Research indicates that students may exhibit different mindset patterns across
subjects, suggesting that evaluations based solely on general mindset measurements may be misleading (Costa
& Faria, 2018; McCutchen et al., 2016). Considering that mindset beliefs may vary across contexts (Buehl et
al., 2002; Yeager & Dweck, 2012) and that findings regarding their effects present a complex picture (Simon
et al., 2008), examining context-specific structures is considered necessary, particularly in domains such as
mathematics and science where fixed-ability beliefs are common (Jonsson et al., 2012; Limeri, 2025). The
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development of effective learning interventions requires an accurate understanding of the relevant context.
Therefore, identifying context-specific perceptions of growth mindset is critical for designing targeted
interventions to foster it within a particular subject. Although the context-specific approach has gained
increasing recognition, the number of validated and reliable mindset scales developed for specific subjects
remains limited. This study aims to address this gap by developing context-specific mindset scales for
mathematics and science and examining their psychometric properties. Accordingly, the study seeks to answer
the following research questions:

1. Does the Mathematical Mindset Scale provide valid and reliable measurements?
2. Does the Science Mindset Scale provide valid and reliable measurements?

The findings are expected to support targeted interventions and provide educators and researchers with precise
tools to foster domain-specific academic growth and resilience.

Academic achievement occupies a central place in educational systems and is frequently associated with
intelligence. Dweck’s mindset theory proposes two orientations: the entity theory (fixed mindset), which
assumes that abilities are immutable, and the incremental theory (growth mindset), which assumes that abilities
can be developed through effort and persistence. These beliefs influence individuals’ goals, the value attributed
to effort, responses to challenges, and perceptions of mistakes (Dweck & Leggett, 1988; Mueller & Dweck,
1998). A growth mindset is associated with learning motivation, achievement, and coping with challenges
(Dweck, 1986), and beliefs regarding the malleability of intelligence have increasingly gained importance
(Noels et al., 2019). Accordingly, mindset interventions have been widely implemented (Kapasi & Pei, 2022).
For example, a large-scale study conducted with 12,000 ninth-grade students in the United States demonstrated
that short-term online interventions improved grades and increased participation in advanced mathematics
courses among low-achieving students (Yeager et al., 2019). Similarly, a study conducted in California
reported that students with a growth mindset demonstrated greater annual progress (Claro & Loeb, 2024).

Many studies have shown that a growth mindset reduces learning anxiety (Cury et al., 2006; Da Fonseca et al.,
2007; Dweck & Sorich, 1999; Stipek & Gralinski, 1996) and frames mistakes as opportunities for learning
(Henderson & Dweck, 1990; Hong et al., 1999; Leondari & Gialamas, 2002; Mueller & Dweck, 1998). This,
in turn, supports higher academic achievement (Bernardo, 2021; Blackwell et al., 2007; Cury et al., 2006;
Dweck, 2006; Dweck & Leggett, 1988; Kaya et al., 2024; Romero et al., 2014; Yeager et al., 2019). Students
with a growth mindset tend to persist in the face of difficulties, which contributes to improved achievement
(Bernardo, 2021; Blackwell et al., 2007; Cury et al., 2006; Dweck, 2006; Dweck & Leggett, 1988; Kaya et al.,
2024; Romero et al., 2014). While meta-analyses caution that large improvements in achievement should not
be expected solely from mindset change, they confirm benefits for high-risk and low-income students
(Paunesku et al., 2015; Sisk et al., 2018). In contrast, some studies have reported weak or even negative
relationships between growth mindset and achievement (Bahnik & Vranka, 2017; Li & Bates, 2019; Yeager
& Dweck, 2020). These findings suggest that the relationship between mindset and achievement may be
context-sensitive.

Subject context (Hofer, 2006), learning theories (Campbell et al., 2019), socioeconomic structures (Bernardo,
2021), and culture (Lou & Li, 2017; Ryan & Mercer, 2012) may shape individuals’ mindset beliefs in different
ways. Beliefs about intelligence may be generalized if they overlap with beliefs about other abilities (e.g.,
musical ability or moral character). However, if they vary across contexts, general scales may misrepresent the
results (Ingebrigtsen, 2018). Research indicates that context-specific beliefs predict performance more
accurately (Bandura, 1997, 2006). Although general mindset scales developed by Dweck (2006) assess
students’ overall learning orientations, subject-based approaches provide a more in-depth analysis. For
example, a student may display a fixed mindset in mathematics while demonstrating a growth mindset in
language courses. To observe such differences, scales need to be adapted for each subject (Dweck, 2010). This
argument is strongly supported by recent studies emphasizing that mindset beliefs are not universally stable
across disciplines. Indeed, Limeri et al. (2023) demonstrated that undergraduate students hold different mindset
beliefs across course domains, and that these differences significantly predict their motivation and
achievement-related behaviors. Similarly, Scherer and Campos (2022) argue that context-specific instructional
and cultural factors that shape students’ perceptions of effort and ability should be considered when applying
mindset theory.
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These findings suggest that contextual factors shape the effects of mindset and contribute to variability in
outcomes. Accordingly, context appears to play a critical role in the design of interventions (Asante Britwum
et al., 2024; Campbell et al., 2019; Murphy & Dweck, 2010).

Overall, there remains limited clarity regarding how growth mindsets can be effectively developed, how
context influences their adoption, and how these beliefs can be embedded within educational environments
(Dweck & Yeager, 2019). Nevertheless, promoting beliefs in the malleability of intelligence under supportive
conditions can significantly enhance academic development

A considerable number of studies in the literature do not support entirely domain-general mindsets (Blackwell
et al., 2007; Briten & Olaussen, 1998; Burnette, 2010; Dweck et al., 1995; Golby & Wood, 2016; Schroder et
al., 2014; Vella et al., 2016), and domain- or context-specific approaches have increasingly gained importance
(Costa & Faria, 2018; Hwang et al., 2019; Lottero-Perdue & Lachapelle, 2020; Lou & Noels, 2019; Shively &
Ryan, 2013). The meta-analysis conducted by Costa and Faria (2018) demonstrated that scales adapted to
specific academic contexts are more effective at predicting outcomes than general measures. Similarly,
Petscher et al. (2017) identified a reading mindset that predicts comprehension beyond general beliefs.
Gunderson et al. (2017) also showed that students may hold different growth mindsets across domains such as
mathematics, reading, and writing, and that outcomes vary accordingly.

For this reason, particularly in domains such as mathematics and science where fixed-ability beliefs are
widespread (Gningue et al., 2024), both general and subject-specific growth mindsets should be considered
when designing interventions. Several mathematics-focused scales have been reported in the literature. Ayebo
and Mrutu (2019) examined beliefs under five factors; Im and Park (2023) developed a scale based on Jo
Boaler’s classroom norms; and Megawanti et al. (2024) developed an 11-item Mathematics Mindset Scale for
pre-service teachers. These studies enable context-specific assessment in mathematics. Despite research
demonstrating the relationship between mindset and STEM achievement (Degol et al., 2018; Kaya et al., 2024),
there is no scale to measure students’ mindsets toward science courses. Although Chen and Pajares (2010)
examined epistemological beliefs in science learning, no instrument directly measures implicit beliefs about
intelligence in science. This may lead to situations in which students appear to hold a general growth mindset
while simultaneously perceiving themselves as “not talented” in science (Stohlmann, 2022). Therefore, the
development of a science-specific mindset scale remains critical.

Another important dimension of subject-based scale adaptation involves considering cultural and contextual
differences. Particularly in countries such as Tiirkiye, where learner profiles are diverse and educational
experiences vary regionally, students’ perceptions and attitudes toward specific subjects may differ
significantly. For instance, mathematics is often perceived as inherently more difficult and intimidating,
whereas language courses are frequently viewed as more accessible and effort-based. Such perceptions are
shaped by cultural expectations, institutional emphasis, and pedagogical practices.

Studies on mindset scales in Tiirkiye remain limited. IThan and Cetin (2013) conducted validity studies of the
Implicit Theory of Intelligence Scale with university students. Later, [lhan Beyaztas and Hymer (2018) adapted
Dweck’s (2000) scales for adults and children and examined how sociocultural influences shape demographic
and achievement-related perceptions. Yilmaz (2022) developed a Mindset Theory Scale consisting of 19 items
and four dimensions for individuals aged 14-22. Subject-specific studies, however, are quite limited. For
example, Tirk and Celik (2024) adapted the Stress Mindset Scale (Crum et al., 2013) for Turkish university
students. Nevertheless, no instrument currently measures mindset beliefs specifically related to science or
mathematics. This situation indicates a significant gap in the literature (Boyd & Ash, 2018; Costa & Faria,
2018; Kaya & Karakog, 2022; Lou & Noels, 2019).

This study addresses this gap by providing instruments designed to examine context-specific beliefs in
mathematics and science. In doing so, it aims to facilitate the development of interventions that reflect both
general and context-based perceptions and that more effectively support students’ potential.

Method

This section presents the study groups, measurement instruments, data collection procedures, and data analysis
methods related to the adaptation process of the mindset scales for mathematics and science.

1042



1. Derman et al. Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

Research Design

This section presents the study groups, measurement instruments, data collection procedures, and data analysis
methods related to the adaptation process of the mindset scales for mathematics and science. A quantitative
research design and stratified sampling method were employed in the study. In Tiirkiye, 33 public middle
schools located in a medium-sized provincial city with a moderate socioeconomic level were divided into three
strata—high, medium, and low—based on academic achievement scores obtained from the Provincial
Directorate of National Education. Two schools were randomly selected from each stratum, resulting in a total
of six schools.

To enhance the representativeness of the sample, factors such as achievement level, number of students, central
location, and the feasibility of obtaining permissions were also taken into consideration (Creswell, 2014). Since
validity and reliability analyses were conducted separately for the mathematics and science domains,
independent participant groups were formed for each scale. The use of seven different groups allowed for
independent analyses, reduced sampling effects, and increased the replicability of the findings (DeVellis,
2017).

Sample

Study Group 1: Among the participants, 401 (47.1%) were female, and 446 (52.3%) were male, while five
students (0.6%) did not report their gender. Of the students, 220 (25.8%) were in the 5th grade, 214 (25.1%)
in the 6th grade, 221 (25.9%) in the 7th grade, and 197 (23.1%) in the 8th grade. The data obtained from this
group were used to adapt the scale to mathematical intelligence.

Study Group 2: Among the participants, 504 (48.7%) were female, 517 (50%) were male, and 13 (1.3%) did
not report their gender. Of the participants, 299 (28.9%) were in the 5th grade, 255 (24.7%) in the 6th grade,
269 (26%) in the 7th grade, and 211 (20.4%) in the 8th grade. The data obtained from this group were used for
the adaptation of the scale to scientific intelligence.

The sample sizes in both groups meet the recommended minimum thresholds for confirmatory factor analysis
(CFA). Kline (2016) recommends a minimum sample size of 200 for CFA and suggests 500 or more when
model complexity increases. Hair et al. (2019) also recommend samples of 300 or more, particularly for ordinal
data and DWLS estimation. Furthermore, Wolf et al. (2013) demonstrated that depending on model complexity
and the desired statistical power, sample sizes between 400 and 900 may be required. Considering that each
scale in this study consisted of two latent factors and six observed variables, and that the data were ordinal and
non-normally distributed, a minimum sample size of 300 was considered appropriate. Accordingly, Study
Group 1 (n = 852) and Study Group 2 (n = 1034) provided sufficient statistical power for CFA and
measurement invariance analyses.

Data Collection Process

The data collection process was conducted over a three-month period from March 15 to June 15, 2024.
Participants were students enrolled at the selected schools who volunteered to participate in the study and
provided written consent forms signed by their parents. The inclusion criterion for analysis was complete and
consistent completion of the questionnaire forms; responses containing incomplete or invalid data were
excluded from the study.

The data collection process has several limitations. The research data were collected from a province located
in eastern Tiirkiye, characterized by high migration rates and exposure to various natural disasters, including
earthquakes. In this context, the students in the study group represent a relatively disadvantaged socioeconomic
and demographic setting. Therefore, the generalizability of the findings to student populations with different
socioeconomic, demographic, and geographical characteristics may be limited.

In addition, due to the absence of comparable subject-specific mindset scales in the Turkish context, criterion
validity analyses using similar measurement instruments could not be conducted. Because of data-anonymity
requirements and the single-session data-collection design, individual scale scores could not be linked to
students’ mathematics or science achievement scores, such as centralized examination results or school grades.
Test—retest reliability was also not assessed because the study employed a cross-sectional data-collection
design. Finally, although self-report measures are methodologically appropriate for assessing internal
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constructs such as mindset beliefs, participants’ responses may have been influenced by social desirability
bias.

Data Collection Tools

Before adopting the Mathematics and Science Mindset scales, national and international instruments were
reviewed, and no existing scales covering both domains were identified. Therefore, two separate adaptations
were conducted based on the Child Version of the Implicit Theory of Intelligence Scale (Dweck, 2000), a
widely cited measure with a validated two-factor structure (Scherer & Campos, 2022). In their meta-analysis,
pooled correlations ranged from .58 to .66 for fixed-mindset items and .58 to .68 for growth-mindset items
(Scherer & Campos, 2022).

First, permission was obtained via email from the ilhan Beyaztas and Hymer (2018), who had previously
adapted the General Mindset Scale into Turkish. The original English scale was then translated into Turkish
by six independent translators—three mathematics and three science academicians, all native Turkish speakers.
Both groups revised the items to reflect subject specificity. As partial differences emerged across translations,
the Delphi technique was applied to determine the most appropriate wording. Three translation options per
item were rated using a 3-point scale (3 = appropriate, 2 = somewhat appropriate, 1 = not appropriate), and
items with at least two “appropriate” ratings were retained to form the draft scales.

The Turkish versions were then back-translated into English by two instructors from a university’s English
Language and Literature department. The original and back-translated items were compared to ensure semantic
equivalence. Two experts - one from Turkish language and one from Turkish literature - reviewed the items
for clarity and grammar. Additionally, cognitive interviews were conducted with five students to assess
comprehensibility and relevance. Based on the feedback, minor revisions were made, and the scales were
finalised for validity and reliability analyses.

This multi-step process ensured linguistic, cultural, and contextual appropriateness in accordance with
established guidelines for test adaptation (Hambleton et al., 2004; Li et al., 2024). The final versions were
subsequently examined through CFA and internal consistency analyses, as described in the Procedure section.

Data Analysis

The adapted Maths Mindset Scale, a 6-item scale, was administered to 884 participants. Before starting the
analyses, some assumptions for CFA were examined. These assumptions include examining missing values,
examining outliers, and checking multicollinearity and multivariate normality (Cokluk et al., 2012).
Tabachnick and Fidell (2019) recommend the list-based deletion method when data is missing in any variable
that accounts for less than 5% of the sample. Missing data analysis was performed, and since the missing data
rate was 2.94%, the missing data were deleted. Outlier analysis was performed on 858 people, and Mahalanobis
distances were examined. Six values with Mahalanobis distances less than 0.01 were removed from the dataset.
CFA studies were conducted with 852 people.

The adapted six-item Science Mindset Scale was administered to 1,077 participants. The assumptions tested
for Group 1 were also reviewed for this group. As the rate of missing data was 3.34%, listwise deletion was
applied, after which outlier analysis was conducted on 1,041 observations using the Mahalanobis distance.
Seven observations exceeding the threshold value were removed, and the CFA was conducted with 1,034
participants.

To assess multicollinearity, tolerance, variance inflation factor (VIF), and condition index (CI) values were
examined, and all were within the recommended limits (Kline, 2016; Tabachnick & Fidell, 2019).

The results of the Mardia test indicated that multivariate normality was not satisfied (p < 0.05). Therefore, the
CFA was conducted using the Diagonal Weighted Least Squares (DWLS) method, which is considered
appropriate for ordinal data and non-normally distributed samples (Schumacker & Lomax, 2010).

Convergent validity was evaluated based on the extent to which each construct explains at least half of the
variance in its related indicators (Fornell & Larcker, 1981). Average Variance Extracted (AVE) and Composite
Reliability (CR) were used to assess the percentage of variance shared among items within related subscales
(Hair et al., 2019). An AVE value above 0.50 or a CR value above 0.70 is considered sufficient evidence of
convergent validity; moreover, convergent validity may still be accepted when CR 1is achieved even if AVE is
below 0.50 (Fornell & Larcker, 1981).
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Measurement invariance is defined as the condition in which individuals at the same level obtain similar scores
across different groups (Schmitt & Kuljanin, 2008). In studies that compare multiple groups using
measurement invariance, the construct validity of the measurement instrument is verified. Multiple Group
Confirmatory Factor Analysis (MGCFA) was used to test the invariance of the scales across gender groups
(Joreskog & Sorbom, 1993). Within this framework, configural, metric, scalar, and strict invariance models
were established, and for each model y*/df, RMSEA, CFI, TLI, and the difference in CFI values (ACFI) were
examined. Cheung and Rensvold (2002) and Chen (2007) state that a ACFI value of 0.01 or less between two
models provides evidence of invariance. Accordingly, ACFI was used in this study to evaluate measurement
invariance across sequential models. For measurement invariance analyses, the “lavaan” (http://cran.r-
project.org/web/packages/lavaan/index.html) and “semTools” (http://cran.r-
project.org/web/packages/semTools/index.html) packages in the R software environment were used, while the
FAfA package in R was used for the CFA conducted as part of the scale adaptation study (Kili¢ & Caligkan,
2025).

To examine the reliability of the scales, Cronbach’s alpha (CA) coefficients were calculated for each factor
(Cronbach, 1951; Nunnally & Bernstein, 1994). In addition, Composite Reliability (CR) was calculated using
the standardized factor loadings obtained from the CFA results according to the formula proposed by Fornell
and Larcker (1981):

CR = (T2 / [(ZA)? + Z(1 - A2)]

Here, A represents the standardized factor loading of each item. CR provides a complementary reliability
indicator to Cronbach’s alpha by accounting for the structural characteristics of the measurement model.

Ethics Statement

This research was conducted in accordance with the ethics committee approval granted under the decision of
the Human Research Ethics Committee for Educational Sciences at Erzincan Binali Yildirim University, dated
26/01/2024 and numbered 01/03.

Findings
Mathematical Mindset Scale

Within the scope of Study 1, the mindset scale is adapted to the perception of mathematical intelligence. Table
1 gives descriptive statistics about the scale items.

Table 1
Descriptive Statistics for Mathematical Mindset Scale Items

Items Min Max Median Mean Skewness Kurtosis
11 1 6 4 3.84 -0.28 -1.3

12 1 6 4 3.89 -0.34 -1.24

13 1 6 5 4.17 -0.58 -0.97

14 1 6 5 4.42 -0.8 -0.48

I5 1 6 5 4.13 -0.55 -0.85

16 1 6 5 4.46 -0.86 -0.4

In the next step, Confirmatory Factor Analysis (CFA) was conducted to test the two-factor structure of the
adapted Mathematical Mindset Scale, as presented in Table 2.

Table 2
CFA Analysis Results for the Mathematical Mindset Scale
Items  Description Factor 1 SE (Factorl)  Factor 2 SE (Factor2)
I1 You have a certain amount of mathematical 0.73 0.03
intelligence and can’t do much to change it.
12 Your mathematical intelligence is something that  0.75 0.03
you can’t change very much.
I3 You can learn new things, but you can’t really 0.70 0.03

change your basic mathematical intelligence.
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14 No matter who you are, you can significantly 0.78 0.03
change your mathematical intelligence.

I5 You can always make significant improvements 0.80 0.03
in your mathematical intelligence.

I6 No matter your mathematical intelligence, you 0.50 0.03
can always change it quite a bit.
Cronbach’s alpha (a) 0.73 0.70
Composite Reliability (CR) 0.77 0.74
Average of variance extracted (AVE) 0.53 0.49
Correlation between F1-F2 -0.32%*
The square root of the AVE 0.73 0.70

Note. ** p<.01

The factor loadings of the items ranged from 0.50 to 0.80. Although the factor loading of Item 6 (0.50) and the
AVE value for Factor 2 (0.49) were slightly below the threshold value of 0.50, the fact that the CR values
exceeded 0.70 supports convergent validity. As noted by Fornell and Larcker (1981), convergent validity is
acceptable when CR is adequate, even if AVE is below 0.50.

For discriminant validity, the square roots of the AVE values for each factor were compared with the inter-
factor correlations. The results indicated that all square roots of AVE were higher than the corresponding inter-
factor correlations, demonstrating that discriminant validity was established among the subdimensions.

The goodness-of-fit indices are presented in Table 3.

Table 3
Goodness of Fit Indices
Fit Indices Perfect Fit Values Acceptable Fit Values Model Values
y2 /df 0<y2/df<2 2<y2/df<5 2.01
RMSEA 0 <RMSEA<0.05 0.05 <RMSEA <0.08 0.03
SRMR 0 < SRMR< 0.05 0.05 <SRMR <£0.10 0.03
RFI 090<RFI<1 0.85<RFI<0.90 0.98
CFI 097<CFI<1 0.95<CFI<0.97 0.99
TLI 095 <NFI<1 0.90 <TLI<0.95 0.99

Upon examining Table 3, these calculated indices are found to be at an acceptable level. Figure 1 illustrates
the two-factor models derived from the analysis, along with the findings regarding the relationships between
factors and items. The figure also shows the factor loadings of the confirmatory factor analysis results.

Figure 1
Mathematical Mindset Scale CFA path diagram

-
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Reliability was evaluated using Cronbach’s alpha and composite reliability coefficients. For Factor 1, CA was
0.73 (95% CI [0.69, 0.76]) and CR was 0.77; for Factor 2, CA was 0.70 (95% CI [0.65, 0.73]) and CR was
0.74 (see Table 2). In short scales, it is expected that CR—being more sensitive to factor loadings—yields
slightly higher values than Cronbach’s alpha (Hair et al., 2019). All obtained values met or closely approached
the commonly accepted threshold of 0.70, indicating adequate internal consistency of the scale (Nunnally &
Bernstein, 1994).

Mathematical Mindset Scale Invariance Analysis Results

To examine measurement invariance across gender groups, configural, metric, scalar, and strict invariance
models were tested. The fit indices are presented in Table 4.

Table 4
Mathematical Mindset Scale Invariance Analysis Results
2 \2/df CFI RMSEA TLI ACFI
Configural Invariance 37.17 2.32 0.991 0.05 0984 -
Metric Invariance 38.51 1.42 0.991 0.04 0.986 0.000
Scalar Invariance 42.37 1.76 0.991 0.03 0.989 0.000
Strict Invariance 55.63 1.85 0.986 0.04 0.986 -0.005

Across all models, the values of ¥?/df < 5, CFI and TLI > 0.95, and RMSEA < 0.05 were observed. In addition,
the ACFI values between successive models remained within the thresholds recommended by Cheung and
Rensvold (2002) and Chen (2007) (JACFI| < 0.01). Accordingly, the scale demonstrated configural, metric,
scalar, and strict measurement invariance across gender groups. Therefore, mean scores, variances, and
covariances obtained from different gender subgroups can be meaningfully compared.

Science Mindset Scale
The descriptive statistics of the items on the scale are presented in Table 5.
Table 5

Descriptive Statistics for Science Mindset Scale Items

Items Min Max Median Mean Skewness Kurtosis
11 1 6 4 3.8 -0.2 -1.32

12 1 6 4 3.9 -0.31 -1.27

13 1 6 5 4.19 -0.64 -0.89

14 1 6 5 4.65 -1.06 0.14

15 1 6 5 4.32 -0.73 -0.44

16 1 6 5 4.47 -0.91 -0.12

Confirmatory Factor Analysis (CFA) was conducted to test the two-factor structure of the adapted Science
Mindset Scale, as presented in Table 6.

Table 6
CFA Analysis Results for the Science Mindset Scale
Items  Description Factor 1 SE Factor 2 SE
(Factorl) (Factor2)
I1 You have a certain amount of scientific 0.65 0.03
intelligence, and you really can’t do much to
change it.
12 Your scientific intelligence is something about 0.74 0.04
you that you can’t change very much.
13 You can learn new things, but you can’t really 0.70 0.04
change your basic scientific intelligence.
14 No matter who you are, you can significantly 0.75 0.05
change your scientific intelligence.
I5 You can always significantly change how 0.71 0.05

intelligent you are in science
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16 No matter your scientific intelligence, you can 0.47 0.04
always change it quite a bit.
Cronbach’s alpha (a) 0.73 0.70
Composite Reliability (CR) 0.74 0.69
Average of variance extracted (AVE) 0.48 0.43
Correlation between F1-F2 -0.23%*
The square root of the AVE 0.70 0.66

Note. ** p<.01

The factor loadings of the items range between 0.47 and 0.75. Although the AVE values in the Science Mindset
Scale fall slightly below the 0.50 threshold, CR values around or above 0.70 render convergent validity
acceptable according to the criteria proposed by Fornell and Larcker (1981) (Cheung & Rensvold, 2002; Hair
et al., 2019). Nevertheless, relatively low AVE values may be expected, particularly in short scales with three-
item subdimensions. A limited number of items directly affects the average shared variance in AVE
calculations, and factors with fewer items may structurally produce lower AVE values (Hair et al., 2019; Kline,
2016). Therefore, it has been noted that evaluating convergent validity solely based on the AVE threshold in
short scales may lead to overly conservative conclusions (Fornell & Larcker, 1981; Little et al., 2002).

Goodness-of-fit indices were reported similarly to those for the mathematics scale, and the values obtained for
the model are as follows: y*/df=1.96, RMSEA = 0.03, SRMR = 0.03, RFI = 0.98, CFI1=0.99, and TLI = 0.99.
These findings indicate that the model demonstrates a good fit to the data (Hooper & Mullen, 2008). The path
diagram of the model is presented in Figure 2. The CFA results confirm that the original two-factor structure
was preserved in the Turkish adaptation of the Science Mindset Scale.

Figure 2
Science Mindset Scale CFA path diagram
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In the reliability analyses, for Factor 1, CA was 0.73 (95% CI [0.71, 0.76]) and CR was 0.74; for Factor 2, CA
was 0.70 (95% CI [0.65, 0.71]) and CR was 0.69 (see Table 6). The CR value for Factor 2 (0.69), being slightly
lower than the corresponding CA value (0.70), is a common occurrence, particularly when factor loadings are
relatively low (e.g., 0.47 for Item 6), and may be attributed to CR being a more conservative indicator in short
scales (Hair et al., 2019). Overall, the obtained reliability coefficients indicate that the internal consistency of
the science mindset scale is adequate.
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Science Mindset Scale Invariance Analysis Results

To test the measurement invariance of the science scale across gender, the same steps followed for the
mathematics scale - configural, metric, scalar, and strict invariance - were applied. The results are presented
in Table 7.

Table 7
Science Mindset Scale Invariance Analysis Results
12 x2/df CFI RMSEA TLI ACFI
Configural Invariance 37.20 16 0.998 0.02 0995 -
Metric Invariance 38.74 20 0.998 0.07 0.997 0.001
Scalar Invariance 54.13 24 0.994 0.05 0.993 -0.004
Strict Invariance 66.21 30 0.991 0.04 0.991 -0.003

Across all invariance stages, the criteria of ¥?/df < 5, CFI and TLI > 0.95, and RMSEA < 0.05 were satisfied,
and the ACFI values between successive models remained within acceptable limits (JACFI| < 0.01). These
findings indicate that the science mindset scale demonstrates measurement equivalence at the configural,
metric, scalar, and strict levels across gender. Accordingly, comparisons of scores obtained from different
gender groups can be considered statistically valid.

Results and Discussion

An individual’s mindset influences motivations and human behavior as a malleable characteristic that can be
developed and refined through effort and experience (Blackwell et al., 2007; Yeager & Dweck, 2012). Subject-
based scale adaptations are considered important for measuring students’ mindsets in different courses and for
developing targeted interventions for these subjects.

The limited number of subject-based mindset scales adapted to the Turkish context and psychometrically
validated indicates a significant gap in the literature. This study helps address this gap by developing
measurement instruments grounded in cultural sensitivity in mathematics and science. The results of the
Confirmatory Factor Analysis (CFA) conducted for the two scales, each comprising six items, demonstrated
that the model exhibited a good level of fit and supported the conclusion that the adapted scales are robust and
contextually appropriate for use within the Turkish education system. The findings are also consistent with
those reported by Li et al. (2024), who emphasize that cognitive-behavioral constructs such as digital
intelligence should be evaluated using multidimensional, context-sensitive instruments. This highlights the
value of the adapted mindset scales as a response to the growing need in the literature for subject-specific
measurement tools that can contribute to the development of differentiated pedagogical strategies and
educational interventions.

As a result of the reliability analysis, the Cronbach’s alpha coefficient for the first factor of the mathematics
mindset scale, which consists of three items, was calculated as 0.73, while the coefficient for the second factor
was calculated as 0.70. Similarly, for the science mindset scale, which also comprises two factors, each with
three items, the Cronbach’s alpha coefficient was 0.73 for the first factor and 0.70 for the second. Cronbach’s
alpha is a reliability coefficient that measures the consistency of each item in a scale with the other items. The
alpha coefficient ranges between 0 and 1, and values above 0.70 are generally considered reliable (George &
Mallery, 2003). Kehoe (1995) notes that alpha values around 0.50 may be acceptable for short tests with 10—
15 items, whereas a widely accepted rule suggests that alpha values between 0.6 and 0.7 are acceptable, and
values above 0.8 indicate excellent reliability (Ursachi et al., 2015; Wells & Wollack, 2003). Johnson and
Morgan (2016) also state that increasing the number of items tends to increase the Cronbach’s alpha
coefficient. Considering that the subdimensions of the scales consist of three items, the alpha values for the
subdimensions can be considered acceptable. In this regard, the reported scale structure and internal
consistency statistics in this study are consistent with those of Choi et al. (2019), which demonstrate that
relatively short scales can yield psychometrically robust results when carefully developed and tested. The
obtained reliability coefficients range from acceptable to high levels, supporting the usability of the domain-
specific mindset scales developed in this study for applied educational research.

A reliable measurement instrument enables consistent assessment of student achievement, learning
approaches, attitudes, and educational-psychological variables. During the process of adapting a scale to
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different cultural and educational contexts, re-examining reliability and validity indicators is of great
importance. In this regard, Cronbach’s alpha coefficient is one of the most widely used statistical indicators
for evaluating the internal consistency of a scale in an adapted context. The semantic equivalence and
contextual appropriateness of the items within the target culture may directly affect the level of reliability
(Stimer, 2000). A high Cronbach’s alpha coefficient indicates strong internal consistency among the items and
suggests that the construct being measured is assessed consistently (Nunnally & Bernstein, 1994).

Preserving structural invariance during the scale adaptation process is a fundamental requirement for cross-
group validity. Confirming this condition and demonstrating identical factor structures across samples
indicates that the measurement instrument's core structure has universal characteristics. However, when
invariance cannot be established, differences between samples may stem from cultural, linguistic, or
demographic variables (Vandenberg & Lance, 2000). The literature emphasizes that the failure to establish
structural invariance - particularly during the adaptation of scales for different gender groups - may weaken
the validity of the measurement instrument and limit the comparability of findings. For a scale to maintain its
validity, the psychological construct must be represented in a structurally equivalent manner across groups
(Byrne, 2008). When structural invariance cannot be ensured, the measurement instrument may need to be re-
adapted or revised for the relevant groups.

In this study, configural, metric, scalar, and strict invariance models were tested to examine the measurement
invariance of the Science and Mathematics scales. For each model, y*df, RMSEA, CFI, TLI, and differences
in CFI values (ACFI) were evaluated. The analysis results indicated that the fit indices for both scales across
gender groups were within acceptable ranges at all stages of invariance testing. Convergent validity was
assessed using composite reliability (CR) and average variance extracted (AVE). In some subdimensions, AVE
values were below 0.50, which was considered a limitation for convergent validity. However, CR values above
0.70 indicate that convergent validity may still be accepted even when AVE values are below 0.50. Indeed,
Fornell and Larcker (1981) state that convergent validity may be established despite low AVE values when
composite reliability is adequate. To assess discriminant validity, the square roots of the AVEs were compared
with the correlation coefficients among factors. The findings support that the scale is a valid and reliable
measurement instrument (Huang et al., 2013).

In this study, two scales were adapted to measure mindset theory in the context of science and mathematics
courses. Considering that students may exhibit different mindset patterns depending on the subject, even when
their overall mindset levels are moderate (Im & Park, 2023; Limeri, 2025; Lottero-Perdue & Lachapelle, 2020;
Megawanti et al., 2024; Shively & Ryan, 2013; Stohlmann, 2022), the findings may provide important
implications for teachers. The developed scales can be used by mathematics and science teachers to evaluate
students’ beliefs and perspectives regarding these subjects. School counselors and mental health professionals
may also identify students’ subject-specific mindsets and plan interventions to support academic achievement.
Once students’ mindset profiles related to mathematics and science are identified, teachers and students can
design appropriate strategies and interventions to positively influence learning processes and performance. In
addition, this study confirmed that, when measured in a context-specific manner, mindset theory exhibits a
two-dimensional structure. Future research may examine this two-dimensional structure across different
subject domains or in samples with different characteristics to test whether it holds in other contexts as well.

The results of the confirmatory factor analysis conducted within the scope of the study revealed that both scales
- adapted to measure growth mindset in science and mathematics, and each consisting of six items -
demonstrated good model fit. However, in both scales, the factor loading of the sixth item was lower than that
of the other items. This situation may be due to students’ difficulty interpreting or categorizing the phrase
“always a little” in the sixth item. In future studies, it is recommended that this item be rephrased in a clearer
and more comprehensible manner (e.g., simplifying the expression “always a little) or that a five-item version
of the scale be tested to improve model fit and validity. Such a modification may potentially increase AVE
values and strengthen structural validity.

Future research should examine the developed scales across samples with different socioeconomic,
demographic, and geographical characteristics to provide broader evidence regarding their validity and
reliability across contexts. In addition, future studies should investigate whether the mathematics- and science-
specific growth-mindset constructs measured by these scales can be distinguished from related psychological
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constructs, such as general self-efficacy and academic motivation. Replicating discriminant-validity analyses
across different samples may provide stronger evidence for the theoretical distinctiveness of the scales.

Future studies may also link scale scores with current academic achievement indicators to examine concurrent
validity and with subsequent achievement outcomes to examine predictive validity. Such analyses could
further clarify the potential usefulness of the scales in identifying students at risk of low persistence or low
academic performance. The temporal stability of the adapted scales should also be examined over both short
intervals (2-4 weeks) and longer periods, particularly given that mindset beliefs may show situational
sensitivity. Finally, future research should consider controlling for social desirability effects and, where
possible, employ multi-method approaches incorporating additional data sources, such as teacher evaluations.
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