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Oz

Bu ¢alismanin amaci, okul dncesi 6gretmen adaylarinin 21. yy. becerileri yeterlik algilar1 ve STEM
egitimine yonelik tutumlarini cinsiyet ve sinif diizeyi acisindan ortaya koymak ve bu degiskenler
arasindaki iligkiyi incelemektir. Calisma grubunu 238 okul Oncesi 6gretmen adayinin olusturdugu
arastirmada iligkisel tarama deseni esas alinmistir. Calismada veriler “21. yy. Becerileri Yeterlik
Algilart Olgegi” ve “STEM Egitimi Tutum Olgegi” ile toplanmustir. Calisma sonucunda
katilimeilarin 21. yy. yeterlik algilart ile STEM egitimine yonelik tutumlarinin genel olarak yiiksek
oldugu ve smif diizeyi ile cinsiyet acisindan anlamli olarak farklilasmadigi tespit edilmistir. Yapilan
kanonik korelasyon analizi sonucunda da 21. yy. yeterlik algilar1 ile STEM’ e yonelik tutum alt
boyutlar1 arasinda pozitif yonde anlamh iliskiler oldugu ve veri setlerinin paylastiklar1 ortak

varyansin %23 oldugu hesaplanmustir.
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Giris

Ikinci diinya savasindan sonra yasanan degisim ve gelismelerden etkilenen yeni dénem;
kiiresellesme, bilisim ¢agi, 21. yiizyil (yy) ve post-modern ¢ag gibi farkli kavramlarla
isimlendirilmistir. (Ugak ve Erdem, 2020). Yeni donemle birlikte sanayi iiretiminden bilgi
ve bilgi araglarma dogru bir egilim yasanmustir (Ozdemir-Ozden vd., 2018). Bu durum
bilgiyi her gecen giin daha da &nemli bir hale getirmistir. Icinde bulundugumuz bilgi
toplumu, bilginin 6grenilmesiyle degil Ogrenilen bilginin ne kadar uygulandigiyla
ilgilenmektedir. Ogrenilen bilginin uygulanmas1 asamasinda yaratic1 ve elestirel diisiinme,
dijital okuryazarlik, problem ¢6zme gibi becerileri i¢cinde barindiran 21. yy. becerilerine
ihtiya¢ duyulmaktadir. 21. yy. becerilerinin hangi becerileri kapsadigi hakkinda net bir tanim
bulunmamaktadir (Kozikoglu ve Altunova, 2018). Ancak bazi arastirmacilar 21. yy.
becerilerini gelecek kusaklarin karsilastiklar1 sorunlarla bas edebilmeleri i¢in sahip olmalari
gereken beceriler olarak tanimlamaktadir (Saymn ve Seferoglu, 2016). Bu konuyla ilgili
olarak “The Organization for Economic Co- operation and Development” (OECD), 21. yy.
insaninin sahip olmasi gereken Ozellikleri; teknolojik araglari, dil, sembol ve metinleri
kullanma, digerleriyle iyi iligskiler kurma ve is birligi icinde calisma, heterojen gruplarla
etkilesimde bulunma, karmasik olaylar1 yonetebilme ve ¢6zme olarak kategorilendirmistir

(Anagiin vd., 2016).

21. yy. becerileri, insanin kendine yetmesinin yani sira rekabet¢i olmasini da
saglayacak becerileri belirtmektedir (O’Neal vd., 2017). Bu becerilere sahip kisiler
yasamlarin1 daha kaliteli ve iiretken olarak devam ettirirler (Murat, 2018). Bu gerekli
davranislarin kalifiye bir sekilde gelecek nesillere kazandirilmasinda 6gretim hizmeti biiyiik
oneme sahiptir (Ozgelik, 2010). Ogrencilerin 21. yy. da sahip olmalar1 gereken beceriler
onlarin etkili ve kaliteli 6grenim gormelerinin yani sira ilerideki mesleki yasamlarinda
basariy1 elde etmelerinin 6n sartidir (Giinii¢ vd., 2013). Bu nedenle son yillarda 21. yy.’da
ihtiyac duyulan bilgi, beceri ve tutumlarin gelistirilmesi i¢in diinyanin farkli iilkelerinde
(Avusturalya, Belgika, Finlandiya, irlanda, italya, Kanada, Norveg, Yeni Zelenda) egitim
sistemlerinde reform c¢aligmalari yapilmaya baslanmistir (Saavedra ve Opfer, 2012).
Tiirkiye’de ise 2004 yilinda tiim derslerin 6gretim programlarinda ortak olarak; elestirel ve
yaratict diigiinme, iletisim, arastirma, problem ¢dzme, karar verme, bilgi teknolojilerini

kullanma ve girisimcilik becerilerine yer verilmistir (OECD, 2009: akt., Murat, 2018).

Aragstiran, sorgulayan, karsilastig1 problemlere ¢6ziim yollar1 bulan ve etkili kararlar

veren bireylerin yetistirilmesi, lilkelerin degisim ve gelismeleri takip etmesini miimkiin
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kilmaktadir (Nas, 2015). 21. yy.’da kiiresellesmenin etkisiyle yasanan degisim ve gelisimler

yeni egitim yaklagimlarina ihtiya¢ uyandirmistir. Bunlardan birisi de STEM egitim
yaklasimidir. STEM egitimi; Bilim (Science), Teknoloji (Technology), Miihendislik
(Enginneering), Matematik (Mathematics) alanlarinin ilk harflerinin birlesiminden olusan ve
bunlarin her birini entegre etmeyi amaglayan (Ultay ve Ultay,2020), “bireylerin
derinlemesine ve kalict 6grenmesine katki saglayan” (Sen ve Timur, 2018) bir egitim
yaklasimidir. STEM egitimi Tiirkce’de Fen, Teknoloji, Miihendislik ve Matematik
disiplinlerinin bas harflerinin birlesimiyle FeTeMM kisaltmasiyla da kullanilmaktadir
(Yilmaz, Yigit Koyunkaya, Giiler ve Gilizey, 2017). STEM’ in ortaya c¢ikisi, Amerika
Birlesik Devletleri’nde 6grencilerin sosyal alanlar1 fen, miihendislik ve matematik alanlarina
oranla daha fazla tercih etmeleriyle iliskilendirilmektedir (Ostler, 2012). Okul 6ncesinden
iiniversiteye kadar farkli 6gretim kademelerinde gergeklestirilen STEM egitimi, 6grencilerin
21. yy becerilerini edinmelerinde énemli bir rol oynamaktadir (Idin ve Dénmez, 2020). 21.
yy becerilerinin STEM egitimi ile entegrasyonu sayesinde, diisiinen, sorgulayan, problemi
¢cOzen, yaratict bireyler yetistirilmesi hedeflenmektedir. Egitimin ilk basamagini olusturan
okul 6ncesi donem STEM egitimi ve 21. yy. becerilerinin kazanilmasinda yadsinamaz bir
Ooneme sahiptir. Yapilan arastirmalar erken g¢ocukluk doneminde STEM etkinlikleriyle
karsilasan g¢ocuklarin algi ve yonelimlerinin olumlu yonde ilerledigini gostermektedir
(Bagiati, Yoon vd., 2010; Bybee ve Fuchs, 2016). Erken c¢ocukluk cagindaki ¢ocuklara
verilecek STEM egitimine yardimci olacak 21. yy. becerilerinin (Yildirim, 2020) egitim
programlariyla biitlinlestirilmesiyle daha etkin bir gelisim saglanabilir. Gelistirilen bu egitim
programlarinin uygulanmasinda ve ¢ocuklara aktarilmasinda 6gretmenler 6nemli bir role
sahiptir. Ustlendikleri bu rolii en iyi sekilde yerine getirebilmeleri i¢in de STEM egitimi
hakkinda bilgi ve becerilere sahip olmalar1 gerekmektedir. Bu konuda ileride okul 6ncesi
ogretmeni olarak gorev yapacak oOgretmen adaylarmin STEM egitimine ve 21. yy.
becerilerine yonelik tutumlarinin olumlu yonde olmasi gerekli bilgi ve becerileri daha etkin
bir sekilde ogretmeleri agisindan onemlidir. 21. yy. becerileri yeterlik algilarmin farkinda
olan bir okuldncesi 6gretmen adayr 6grenim hayati boyunca kendini gelistirmeye yonelik
caligmalar yapacak ileride siniftaki uygulamalarini1 da bu yonde gergeklestirebilecektir. Ayni
sekilde STEM egitimine karst olumlu tutum igerisinde olan bir 6gretmen aday1 da sinifinda
bu tiir etkinliklere yer vererek, egitimin ilk basamaginda olan okul 6ncesi ¢ocuklarinin bu

yetkinlikleri kazanmasina yardimci olabilecektir.
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Arastirmanin Amaci ve Onemi

Psikolojik bir obje ile ilgili olarak bireylerin duygu, diisiince ve davraniglarini diizenli bir
sekilde olusturan ve ona atfedilen bir yonelim (Collii ve Oztiirk, 2006) olarak tanimlanan
tutum, kisinin davranislarinda yonlendirici bir unsurdur. Bu nedenle bireyin bir duruma kars1
olumlu bir tutum gelistirmesi o duruma karsi yonelimini artirmaktadir. Giinlimiiz egitim
gereksinimleri giin gectikge farkli bir boyuta gelmekte ve yasamsal bilgi ve becerilerin
onemi artmaktadir. Bu bilgi ve becerilerin kazandirilmasinda okul oncesi egitim ilk
basamagi olusturmaktadir Cagimizin beklentileri dogrultusunda 21. yy. becerilerine sahip
bireylerin yetistirilmesi 6gretmen adaylarmin bu becerilere yonelik kendi yeterliliklerinin
farkinda olmalariyla yakindan ilgilidir. Diger yandan STEM egitiminin sinif icerisindeki
uygulayicilar olacak bireylerin bu egitime yonelik duyussal durumlari basarili bir uygulama
acisindan Onemlidir. Bundan dolayi ileride okul dncesi 6gretmeni olarak gorev yapacak
adaylarin bu kavramlara yonelik yeterlik algilarim1 ve tutumlarini belirlemek 6nem arz
etmektedir. Bu baglamda okul oncesi O0gretmen adaylarinin STEM egitimine yonelik
tutumlart ile 21. yy. becerilerine yonelik yeterlik algilarinin belirlenmesi, onlarin daha

sonraki yillarda bu alanlardaki yonelimlerinin kestirilmesi a¢isindan énemlidir.

Ilgili alanyazin incelendiginde Fen Bilimleri, Matematik, Bilgisayar Teknolojileri,
Sinif ve Ingilizce Ogretmenligi gibi alanlardaki 6gretmen adaylarinin 21. yy becerilerini
konu edinen (Arslangilay, 2019; Bedir, 2019; Cetin ve Kahyaoglu, 2018; Er ve Acar-
Basegmez, 2020; Erten, 2019; Kan ve Murat, 2018; Kocak vd., 2019; Kozikoglu ve
Altinova, 2018; Sen ve Timur, 2018; Timur ve Belek, 2019; Uyar ve Cigek, 2020) bir¢ok
calisma yapildigr goriilmektedir. Ayn1 zamanda STEM egitimine yonelik calismalar
incelendiginde gogunlukla Fen Bilimleri Ogretmenligi adaylarina yonelik olmakla birlikte,
Siif, Matematik, Bilgisayar ve Okuléncesi Ogretmenligi gibi alanlardaki &gretmen
adaylarinin STEM egitimine yonelik tutumlarini konu edinen (Baysal,2019; Bekiroglu Ogan
ve Caner, 2018; Buyruk ve Korkmaz; 2016; Cetin ve Kahyaoglu, 2018; Dadacan, 2021; Er
ve Acar-Basegmez,2020; Hebebci ve Usta, 2017; Higde vd., 2020; Karakaya vd., 2018;
Kocak vd., 2019; Mert, 2019; Timur ve Sayit, 2019; Ugras ve Geng, 2018) ¢aligmalarin
yapildig1 da goriilmektedir. Ancak okul dncesi egitim i¢in de olduk¢a dnemli olan 21. yy.
becerileri ve STEM egitimi hakkinda okul 6ncesi 6gretmen adaylarmin 21. yy. becerilerine
yonelik yeterlik algilar1 ve STEM egitimine yonelik tutumlarini dogrudan iligkisel olarak
belirlemeye yonelik bir caligmaya rastlanmamistir. Bundan dolayi ileride 21. yy. becerileri

ile iliskilendirilmis STEM egitimi vermeyi planlayan 6gretmen adaylarinin bu kavramlara
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yonelik algi ve tutumlari belirlemeyi amaglayan bu calismanin alanyazindaki boslugu

doldurarak katk1 saglayabilecegi diisiiniilmektedir.

Bu dogrultuda ¢aligmanin amaci, okul dncesi 6gretmen adaylarinin 21. yy. becerileri
yeterlik algilar1 ve STEM egitimine yOnelik tutumlarimi ortaya koymak ve bu degiskenler
arasindaki kanonik iliskiyi incelemektir. Bu genel amag¢ g¢ercevesinde asagidaki arastirma

problemlerine yanit aranacaktir.

1. Okul 6ncesi 6gretmen adaylariin 21. yy. becerileri yeterlik algi puanlarinda;

a) Ogrenme ve yenilenme becerileri

b) Yasam ve kariyer becerileri

c) Bilgi, medya ve teknoloji becerileri faktorlerine gore anlamli farklilagma var
midir?

2. Okul oncesi 0gretmen adaylarinin 21. yy. becerileri yeterlik algilari cinsiyet ve

siif diizeyine gore farklilik gostermekte midir?
3. Okul 6ncesi 6gretmen adaylarinin STEM egitimine yonelik tutum puanlarinda;

d) Anlamlilik
e) Yapilabilirlik faktorlerine gore anlamli farklilagsma var midir?
4. Okul oncesi 0gretmen adaylarinin STEM egitimine yonelik tutumlar cinsiyet ve

smif diizeyine gore farklilik gostermekte midir?

5. Okul oOncesi 6gretmen adaylarimin 21. yy. becerileri yeterlik algilar1 ile STEM

egitimine yonelik tutumlar1 arasinda anlamli bir iliski var midir?
Yontem

Bu calisma nicel arastirma yaklagimina uygun olarak yiiriitiilmiistiir. Calisma tarama
modellerinden iligkisel tarama modelinde tasarlanmistir. Arastirmada okul 6ncesi 6gretmen
adaylarmin 21. yy. becerileri yeterlik algilar1 ve STEM egitimine yonelik tutumlar
arasindaki iligki cesitli degiskenler agisindan incelendiginden dolayi iliskisel tarama deseni

esas alinmustir.
Katihmcilar

Calismanin katilmcilarini Okul Oncesi Ogretmenligi anabilim dalinin 1, 2, 3 ve 4.
siiflarinda  6grenimine devam eden Ogretmen adaylar1 olusturmaktadir. Katilimeilar
belirlenmesinde segkisiz olmayan ornekleme yontemlerinden kolay ulasilabilir 6rnekleme

yontemi kullanilmistir. Kolay ulasilabilir 6rnekleme yontemi, arastirmaciya yakin ve
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ulagilmast kolay bir oOrneklem se¢me sansi verdiginden dolayr arastirmaya hiz

kazandirmaktadir (Kilig, 2013). Bu baglamda c¢alismada kolay ulasilabilir 6rnekleme

yontemi tercih edilmistir.

Aragtirmaya dahil olan O6gretmen adaylarinin demografik bilgileri Tablo 1° de

sunulmustur.

Tablo 1
Arastirmaya Katilan Katilimcilarin Demografik Ozellikleri

Kategori n %
Kiz 194 81,5
Cinsiyet
Erkek 44 18,5
Toplam 238 100
Birinci Siif 60 25,2
ikinci Sinif 57 23,9
Sinif Diizeyi Ucgiincii Sinif 83 34,9
Dordiincti Sinif 38 16
Toplam 238 100

Calismada Kullamlan Ol¢me (Veri Toplama) Aracglan

Bu calismada veri toplama araci olarak “21. yy. Becerileri Yeterlik algilar1 Olgegi” ve

“STEM Egitimi Tutum Olgegi” kullanilmustir.
21. Yiizyil Becerileri Yeterlik Algilar1 Olgegi

Katilimcilarin 21. yy. becerileri yeterlik algilarini belirlemek i¢in, Anagiin, vd. (2016)
tarafindan gelistirilen “21. yy. Becerileri Yeterlik Algilar1 Olgegi” kullanilmistir. Besli
likert tipindeki 6lgekte 42 madde bulunmaktadir. Olgek; bilgi, medya ve teknoloji becerileri
(16 madde), 6grenme ve yenilenme becerileri (18 madde) ile yasam ve kariyer becerileri (8
madde) olmak iizere 3 faktorlii bir yapidan olugmaktadir. Arastirmacilar 6lgegin yapi
gecerliliginin belirlenmesi amaciyla acimlayict ve dogrulayici faktor analizi yapmuslardir.

Giivenilirligin tespiti i¢in ise Cronbach alfa i¢ tutarlilik katsayilart hesaplanmistir. Tiim
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Olcegin Cronbach alfa i¢ tutarlilik katsayis1 ,89 olarak hesaplanirken, faktorlere gore ise

sirastyla; ,85, ,83 ve ,81 olarak hesaplanmistir. Bu ¢aligsma i¢in hesaplanan Cronbach alfa i¢
tutarlilik katsayilari; tiim 6lgek i¢in ,92 ve faktorlere gore ise sirastyla; ,89, ,82 ve ,85 olarak

hesaplanmustir.
STEM Egitimi Tutum Olgegi

Katilimeilarin STEM egitimine yonelik tutumlarini belirlemek i¢in, Berlin ve White (2010)
tarafindan gelistirilen ve Tiirk¢eye uyarlamasi Derin vd. (2017) tarafindan yapilan “STEM
Egitimi Tutum Olgegi” kullanilmistir. Osgood tipinde tasarlanan olgek 32 maddeden
olusmaktadir ve katilimcilardan zit anlamli iki kelime arasindan kendilerine yakin olani
isaretlemeleri istenerek uygulanmaktadir. Katilimcilarin tutumlan isaretledikleri yerlere
bagh olarak (her bir madde icin, 1, 2, 3, 4, 5 olacak sekilde) kodlanmistir. Olgek 18
maddelik “Anlamhilik” ve 14 maddelik “Yapilabilirlik” faktorlerinden meydana
gelmektedir. Arastirmacilar 6lgegin yapt gecerliliginin belirlenmesi amaciyla agimlayici ve
dogrulayici faktor analizi yapmislardir. Giivenilirligin tespiti i¢in ise Cronbach alfa i¢
tutarlilik katsayilari hesaplanmistir. Tiim 6l¢egin Cronbach alfa i¢ tutarhilik katsayist ,77
olarak hesaplanirken, anlamlilik faktorii icin ,92 ve yapilabilirlik faktorii icin ise ,84 olarak
hesaplanmistir. Bu ¢alisma icin hesaplanan Cronbach alfa i¢ tutarlilik katsayilar ise tiim

Ol¢ek icin ,87 ve faktorlere gore ise sirastyla; ,87, ve ,55 olarak hesaplanmustir.
Arastirmanmin Etik Yonii

Arastirmanin yapilabilmesi i¢in bir devlet liniversitesinin ilgili kurulundan Etik Kurul onay1
ve kurum izni alinmistir. Arastirmaya goniillii olarak katilan 6gretmen adaylarina veri
toplama araglariin oncesinde kisisel bilgilerinin higbir sekilde paylasilmayacagi konusunda

bilgi metni sunulmustur.
Verilerin Toplanmasi

Her iki 6l¢ek katilimcilara ¢evrimici olarak uygulanmistir. Bilindigi gibi teknolojideki hizli
gelisimlere bagli olarak bilgisayar/internet yoluyla veri toplama son yillarda oldukga
yayginlasan bir yéntemdir (Biiyiikoztiirk vd., 2009). Ozellikle salgin siirecleri géz 6niine
alindiginda bu tlir uygulamalarin hem bir zorunluluk hem de bir kolaylik olmas1 nedeniyle

yayginlastig1 sdylenebilir.
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Verilerin Analizi

Katilimeilarin 21. yy. becerileri yeterlik algisi puanlarinin alt faktorler acisindan farklilagip
farklilasmadiginin incelenmesi amaciyla Tekrarli Olgiimler icin testi esas alinmistir. Benzer
sekilde STEM egitimine yoOnelik tutumlarimin alt faktorler ac¢isindan farklilasip
farklilasmadiginin incelenmesi amaciyla ise bagimli 6rneklemler igin t-testi yapilmistir.
Katilimeilarin 21. yy. becerileri yeterlik algilart ile STEM egitimine yonelik tutumlarinin
cinsiyet ve sinif diizeyi agisindan farklilasip farklilagsmadiginin belirlenmesinde ise ¢oklu
degisken testlerinden MANOVA testi esas alinmistir. Son olarak, katilimcilarin 21. yy.
becerileri yeterlik algis1 puanlar ile STEM egitimine yonelik tutumlar1 arasindaki iliskinin
incelenmesinde kanonik korelasyon analizi kullanilmistir. Setler arasi korelasyon analizi
olarakta ele alinan kanonik korelasyon analizinde tek bir analizle iki degisken veri seti
arasindaki iliskiler ortaya konuldugundan dolay: 1. tip hata kontrol altina alinabilmektedir
(Stangor, 2010). Tim analizler Oncesinde kullanilan testler icin gerekli varsayimlar
smanmistir. Bu analizlere iligkin sonuglar bulgular boliimiinde her bir analizden Once

ayrintili olarak verilmistir.
Bulgular
Katihmeilarin 21. yy. Becerileri Yeterlik Algilarina iliskin Bulgular ve Yorum

Katilimcilarin 21. yy. becerileri yeterlik algilarinin; alt boyutlar agisindan (Bilgi, Medya ve
Teknoloji Becerileri, Ogrenme ve Yenilenme Becerileri ile Yasam ve Kariyer Becerileri)

puan dagilimlarina iligkin betimsel bilgiler Tablo 2’de yer almaktadir.

Tablo 2
Katilimcilarin  21. yy. Becerileri Yeterlik Algilarimn Faktorlerine Iliskin - Betimsel

Istatistikler
Toplam
Olcek Faktorleri
n ort Ss
Ogrenme ve Yenilenme Becerileri 238 3,82 0,53
Yasam ve Kariyer Becerileri 238 4,12 0,41

Bilgi, Medya ve Teknoloji Becerileri 238 4,20 0,56
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Tablo 2’de goriildiigii gibi katilimcilarin 21. yy. beceri yeterlik alg1 diizeyleri beceri

tirlerine gore farklilagmaktadir. 21. yy. becerileri yeterlik algist tiirlerine iliskin puan
ortalamalar1 arasinda anlamli bir farklilik olup olmadigini tespit etmek amaciyla Tekrarl
Olgiimler icin ANOVA analizi yapilmasina karar verilmistir. Ancak yapilan Mauchly testi
sonucuna gore kiiresellik varsayimi saglanamadigindan dolay1r bu analizde kiiresellik

varsayimini gerektirmeyen ¢oklu degisken testleri kullanilmistir.

Katilimeilarin 21. yy. beceri tiirlerine iliskin yeterlik alg1 diizeyleri yiiksekten diistige
dogru; bilgi, medya ve teknoloji becerileri (X =4,20), yasam ve kariyer becerileri ( X =4,12)
ve dgrenme ve yenilenme becerileri (X =3,82) olarak siralanmistir. Puan ortalamalarinda
goriilen bu farkliligin anlamli olup olmadigimin tespit edilmesi amaciyla yapilan g¢oklu
degisken testleri sonucunda 6gretmenlerin farkli 21. yy. becerisi tiirlerine iliskin yeterlik
algilar1 arasinda genis etki diizeyinde anlamli farklilasma oldugu (Wilks’ Lambda=,63;
F(2,136)=68,92; p<,001; Eta-kare=,37) tespit edilmistir.

Yapilan ikili karsilagtirma testleri sonucunda, 6grenme ve yenilenme becerisine
yonelik yeterlik algilarinin diger iki tiire kiyasla anlamli olarak daha diisiik oldugu tespit

edilmistir.

Katimcilarin 21. yy. Becerileri Yeterlik Algilarinda Cinsiyetler Arasindaki Farklara

fliskin Bulgular ve Yorum

Katilmeilarin = 21.  yy. becerileri yeterlik algilarinin  cinsiyete gore farklilasip
farklilagsmadiginin belirlenmesinde MANOVA testi kullanilmistir. Analiz 6ncesinde tek
degiskenli normallik varsayimi, varsayim testi ve carpiklik-basiklik katsayilari incelenerek
smmanmistir. Mahalanobis mesafeleri hesaplanarak ¢ok degiskenli normallik varsayimi
incelenmistir. Hesaplanan Mahalanobis mesafeleri dogrultusunda Mahalanobis diizeltmesi
yapilarak ¢ok degiskenli normalligi bozan degerler (3 katilimer [mah. uzak. > 13,82]) analiz
disinda birakilmistir. Ayrica Levene F testi yapilarak varyanslarin homojenligi (p>, 001) ve
Box M testi (Box M =0,88, p>,001) yapilarak ise kovaryans matrislerinin esitligi
varsayimlarinin saglandigt tespit edilmistir. Gerekli varsayimlarin saglanmasi sayesinde
MANOVA testi yapilmistir. Katilimecilarin 21. yy. becerileri yeterlik algilarinin cinsiyete

gore dagilimi Tablo 3’te gosterilmistir.
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Tablo 3

Katilmcilarin 21. yy. Becerileri Yeterlik Algilarina Ait Puan Ortalamalarinin Cinsiyete

Gore Dagilimi

Kiz (n=192) Erkek (n=43)
Olgek Faktorleri ort ss ort ss
Ogrenme ve Yenilenme Becerileri 3,81 0,53 3,88 0,48
Yasam ve Kariyer Becerileri 4,14 0,40 4,04 0,38
Bilgi, Medya ve Teknoloji Becerileri 4,22 0,56 4,13 0,58

Tablo 3’ teki verilerle yapilan MANOVA testi sonucunda, katilimcilarin 21. yy.
becerileri yeterlik algilarinin cinsiyetlerine gore anlamli olarak farklilagsmadigi tespit

edilmistir (Wilks’ Lambda=0,97; F3231)=2,30; p>,05).

Katilmcilarin 21. yy. Becerileri Yeterlik Algilarinda Simif Diizeyleri Arasindaki

Farklara iliskin Bulgular ve Yorum

Katilimcilarin 21. yy. becerileri yeterlik algilarmin simif diizeylerine gore farklilasip
farklilagsmadiginin belirlenmesinde MANOVA testi kullanilmasi amacglanmistir. Analiz
oncesinde tek degiskenli normallik varsayimi, varsayim testi ve ¢arpiklik-basiklik katsayilar:
incelenerek smanmistir. Mahalanobis mesafeleri hesaplanarak ¢ok degiskenli normallik
varsayimi incelenmis ve ¢ok degiskenli normalligi bozan katilimer olmadig1 belirlenmistir.
Ayrica Levene F testi yapilarak varyanslarin homojenligi (p>, 001) ve Box M testi (Box M
=30,18, p>,001) yapilarak ise kovaryans matrislerinin esitligi varsayimlarinin saglandigi
tespit edilmistir. Gerekli varsayimlarin saglanmasi sayesinde MANOVA testi yapilmistir.
Katilimcilarin 21. yy. becerileri yeterlik algilarinin siif diizeyine gore dagilimi Tablo 4’te

gosterilmistir.
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Tablo 4

Katilmcilarin 21. yy. Becerileri Yeterlik Algilarina Ait Puan Ortalamalarimin Sinif

Diizeyine Gore Dagilimi

1. Simf 2. Smf 3. Sif 4. Siif
Olek Faktorleri (n=60) (n=57) (n=83) (n=38)

ort SS ort SS ort SS ort SS

Ogrenme ve Yenilenme Bec. 3,88 0,57 3,71 0,50 3,82 0,54 3,88 0,48
Yasam ve Kariyer Bec. 4,12 044 4,18 033 4,12 046 4,05 0,33

Bilgi, Medya ve Teknoloji Bec. 4,26 0,52 4,17 0,54 4,19 0,63 4,19 0,53

Tablo 4’teki verilerle yapilan MANOVA testi sonucunda, katilimcilarin 21. yy.
becerileri yeterlik algilarinin simif diizeylerine goére anlamli olarak farklilasmadigi

belirlenmistir (Wilks” Lambda=0,94, F9,564.77)=1,62; p>,05).
Katihmcilarin STEM Egitimine Yonelik Tutumlarina iliskin Bulgular ve Yorum

Katilimeilarin STEM egitimine yonelik tutumlarinin; anlamlilik ve yapilabilirlik faktorlerine
gore farklilasip farklilasmadigini belirlemek amaciyla bagimli 6rneklemler icin t-testi

yapilmis ve test sonuclar1 Tablo 5’te verilmistir.

Tablo 5
Katiimcilarin - STEM  Egitimine Yonelik Tutumlarimin  Anlamhilik ve Yapilabilirlik

Faktérlerine ait Puan Ortalamalarina Iligkin Bagimli Orneklemler icin t-testi Sonuclar

Grup n ort sS sd t p

STEM Egitimine Y 6nelik
Anlamlilik 238 3,68 0,61
Tutum 237 13,06 <001

Yapilabilirlik 238 3,29 0,42

Tablo 5’de goriildiigii gibi bagimli 6rneklemler i¢in t-testi sonucunda; anlamlilik

(X=3,68) ve yapilabilirlik (X=3,59) faktorleri puan ortalamalari arasinda anlamli bir
farklilagma oldugu tespit edilmistir (#237= 13,06, p<,001). Test sonucunda hesaplanan etki
biiytikliigii (d= 0,85) degerine gore farkin genis diizeyde etki biiyiikliigline sahip oldugu
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sOylenebilir (Green ve Salkind, 2005). Bu durum katilmcilarin STEM egitiminin

yapilabilirligine iligkin tutumlarinin anlamliliga yonelik tutumlarindan daha diisiik oldugunu

gostermektedir.

Katihmcillarin  STEM Egitimine Yonelik Tutumlarinda Cinsiyetler Arasindaki

Farklara iliskin Bulgular ve Yorum

Katilmeilarin - STEM  egitimine yonelik tutumlarmin  cinsiyete gore farklilasip
farklilagsmadiginin belirlenmesinde MANOVA testi kullanilmast amag¢lanmistir. Analiz
oncesinde tek degiskenli normallik varsayimi, varsayim testi ve ¢arpiklik-basiklik katsayilari
incelenerek smanmistir. Mahalanobis mesafeleri hesaplanarak ¢ok degiskenli normallik
varsayimi incelenmistir. Hesaplanan Mahalanobis mesafeleri dogrultusunda Mahalanobis
diizeltmesi yapilarak cok degiskenli normalligi bozan degerler (lkatilime1 [mah. uzak. >
13,82]) analiz disinda birakilmistir. Ayrica Levene F testi yapilarak varyanslarin
homojenligi (p>, 001) ve Box M testi (Box M =3,24, p>,001) yapilarak ise kovaryans
matrislerinin esitligi varsayimlarinin saglandigi tespit edilmistir. Gerekli varsayimlarin
saglanmasi sayesinde MANOVA testi yapilmistir. Katilimcilarin STEM egitimine yonelik

tutumlarinin cinsiyete gore dagilimi Tablo 6’da gosterilmistir.

Tablo 6

Katilimcilarin STEM Egitimine Yonelik Tutumlarina ait Puan Ortalamalarimin Cinsiyete

Gore Dagilimi
Kiz (n=193) Erkek (n=44)
Olgek Faktorleri ort ss ort ss
Anlamlilik 3,68 0,59 3,66 0,67
Yapailabilirlik 3,31 0,42 3,26 0,39

Tablo 6’daki verilerle yapilan MANOVA testi sonucunda katilimcilarin STEM
egitimine yoOnelik tutumlarinin cinsiyetlerine goére anlamli olarak farklilasmadigi

belirlenmistir (Wilks’ Lambda=0,99; F2234=0,24; p>,05).
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Katihmcillarin STEM Egitimine Yonelik Tutumlarinda Simif Diizeyleri Arasindaki

Farklara iliskin Bulgular ve Yorum

Katilimeilarin STEM  egitimine yonelik tutumlarmin smif diizeylerine gore farklilagip
farklilasmadiginin belirlenmesinde MANOVA testi kullanilmasi amacglanmistir. Analiz
oncesinde tek degiskenli normallik varsayimi, varsayim testi ve ¢arpiklik-basiklik katsayilar
incelenerek sinanmistir. Mahalanobis mesafeleri hesaplanarak c¢ok degiskenli normallik
varsayimi incelenmistir. Hesaplanan Mahalanobis mesafeleri dogrultusunda Mahalanobis
diizeltmesi yapilarak ¢ok degiskenli normalligi bozan degerler (1katilimct [mah. uzak. >
18,47]) analiz disinda birakilmistir. Ayrica Levene F testi yapilarak varyanslarin
homojenligi (p>, 001) ve Box M testi (Box M =16,27, p>,001) yapilarak ise kovaryans
matrislerinin esitligi varsayimlarinin saglandigi tespit edilmistir. Gerekli varsayimlarin
saglanmasi sayesinde MANOVA testi yapilmistir. Katilimeilarin simif diizeyleri agisindan

STEM egitimine yonelik tutumlarinin dagilimi Tablo 7°de gosterilmistir.

Tablo 7
Katihmcilarin STEM  Egitimine Yonelik Tutumlarina ait Puan Ortalamalarmin Sinif

Diizeyine Gore Dagilimi

1. Simf
2. Sinif (n=57) 3. Sinif (n=83) 4. Sinif (n=38)
(n=59)
Olgek Faktorleri
ort SS ort SS ort SS ort SS
Anlamlilik 3,75 0,61 3,67 0,58 3,65 0,57 3,65 0,71
Yapilabilirlik 3,27 0,36 3,34 0,43 3,28 0,36 3,32 0,54

Tablo 7’deki verilerle yapilan MANOVA testi sonucunda katilimcilarin STEM
egitimine yonelik tutumlarm smif diizeylerine gére anlamli olarak farklilagmadig: tespit

edilmigtir (Wilks’ Lambda=0,98; Fs464=0,83,; p>,05).
Okul Oncesi Ogretmen Adaylarimin 21. yy. Becerileri Yeterlik algilari ile STEM

Egitimine Yonelik Tutumlar1 Arasindaki iliski

Besinci alt problem kapsaminda katilimeilarin 21. yy. becerileri yeterlik algilar1 ile STEM
egitimine yonelik tutumlar arasindaki iliski kanonik korelasyon analizi ile incelenmistir. 21.

yy. becerileri veri seti (bagimsiz degisken); Bilgi, Medya ve Teknoloji Becerileri, Ogrenme
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ve Yenilenme Becerileri ile Yasam ve Kariyer Becerileri olmak iizere ii¢ faktdrden

olusmaktadir. STEM egitimine yonelik tutum veri seti (bagimli degisken) ise Anlamlilik ve

Yapilabilirlik olmak iizere iki faktérden meydana gelmistir.

Katilimcilarin  21. yy. becerileri yeterlik algilar1 ile STEM egitimine yonelik
tutumlar1 arasindaki iligkiyi incelemek amaciyla yapilan kanonik korelasyon analizi ig¢in
oncelikle gerekli olan varsayimlar smanmigtir. Tek degiskenli normallik varsayimi
Kolmogorov-Smirnov testi ve c¢arpiklik-basiklik katsayilari incelenerek sinanmistir. Cok
degiskenli normallik varsayimi ise Mahalanobis mesafeleri hesaplanarak incelenmistir.
Hesaplanan Mahalanobis mesafeleri dogrultusunda Mahalanobis diizeltmesi yapilarak ¢ok
degiskenli normalligi bozan degerler (5 katilimci [mah. uzak. > 16,27]) analiz disinda
birakilmistir. Son olarak ¢oklu baglantililik varsayimini sinamak igin &grencilerin 21 yy.
becerileri yeterlik algilar1 STEM egitimine yonelik tutumlar1 arasindaki iligkiler incelenmis

ve buna iliskin korelasyon analizi sonucu Tablo 8’de sunulmustur.

Tablo 8
STEM Egitimine Yonelik Tutum ile 21. yy Becerileri Yeterlik Algilari Degisken Veri Setleri

Arast Korelasyon Analizi

1 2 3 4 5
1. Ogrenme ve Yenilenme Bec. 1 ,58%* ,A45% J35%*  Q3F*
2. Yasam ve Kariyer Bec. 1 ,53%* A44%%  30**
3. Bilgi, Medya ve Teknoloji Bec. 1 L2THE 2T
4. Anlamlilik 1 ,08%*
5. Yapulabilirlik 1

Tablo 8’e gore veri setleri arasindaki tiim korelasyon katsayis1 degerlerinin ,80’den
diistik olmasi, ¢oklu baglantililik olmadigin1 gostermektedir. Ayrica varyans biiylitme
faktorii (VIF) degerlerinin 10’dan kiigiik olmasi ve incelenen Tolerans degerlerinin 0,2°den

biiylik olmas1 nedeniyle ¢oklu baglantililik olmadig: tespit edilmistir (Field, 2005).

Analiz sonucunda iki adet kanonik korelasyon fonksiyonu elde edilmistir. Kanonik
setlerin istatistiksel olarak anlamliliklarina yonelik ¢ok degiskenli anlamlilik testi sonuglari

incelenmis ve Tablo 9’da sunulmustur.
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Tablo 9

Kanonik Korelasyon Analizi Bulgulari

Kanonik . Pay Payda
Kanonik Oz Wilks’
Korelasyonun F Serbestlik  Serbestlik p
Korelasyon Deger Lambda
Karesi Derecesi  Derecesi
1 ,459 ,2106 ,266 774 10,380 6,000 456,000 <,001
2 ,141 ,01988 ,020 ,980

Tablo 9 incelendiginde birinci kanonik korelasyon cifti [Wilks’s Lambda=,774, F,
10380 =10,380, p<,001] istatistiksel olarak anlamli goriilmektedir. Birinci kanonik fonksiyon
icin hesaplanan kanonik korelasyon katsayist ,459 oldugundan veri setleri %21°lik bir

varyans paylagsmaktadir.

Veri setlerinde yer alan degiskenlerin, kanonik degiskenler arasindaki iligskiye ne
kadar katki sagladiginin belirlenmesi amaciyla kanonik yiikler ve standartlagtirilmis kanonik
katsayilar yorumlanmaktadir. Bu arastirmada 21. yy becerileri yeterlik algilar1 veri setinde
yer alan “Bilgi, Medya ve Teknoloji Becerileri, Ogrenme ve Yenilenme Becerileri ile Yasam
ve Kariyer Becerileri ile STEM egitimine yonelik tutum veri setinde yer alan “Anlamlilik”
ve “Yapilabilirlik” degiskenlerinin, kanonik degiskenlere ne oOl¢iide katkida bulundugunu
belirlemek icin kanonik fonksiyona ait kanonik yiik degerleri incelenmistir. Veri setlerinde
bulunan degiskenlerin kanonik modele katkida bulunabilmesi i¢in en az ,45 ve lizerinde
kanonik yiik degerine sahip olmasi kriteri esas almmistir (Sherry & Henson, 2005). Bu
dogrultuda olusturulan STEM egitimine yonelik tutum ile 21. yy becerileri yeterlik algilart
degisken veri setleri arasindaki iligkiye yonelik kanonik fonksiyon i¢in kanonik ¢6ziimleme

Tablo 10’da verilmistir.
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Tablo 10

STEM Egitimine Yonelik Tutum ile 21. yy Becerileri Yeterlik Algilar: Veri Setleri Arasindaki
[liskiye Yonelik Kanonik Coziimleme

Kanonik Fonksiyon

_ Standartlastirilmis Kanonik Korelasyon
Degisken
Katsayilar (Ur) (Kanonik Yiik)

Ogrenme ve Yenilenme Bec. ,297 ,765
Yasam ve Kariyer Bec. ,761 ,966
Bilgi, Medya ve Teknoloji Bec. ,063 ,597
Anlamlilik ,991 1,000
Yapilabilirlik ,014 ,685

Kanonik Fonksiyona iliskin Bulgular

Tablo 10’a gore, 21. yy. becerileri yeterlik algisi veri seti i¢in olugan kanonik fonksiyona ait

denklem asagidaki sekildedir.

U; =(0,297 x Ogrenme ve Yenilenme Bec. +0,761 x Yasam ve Kariyer
Bec.10,063 x Bilgi, Medya ve Teknoloji Bec.)

Kanonik fonksiyona gore 21. yy. becerileri yeterlik algisi veri seti igin; “Ogrenme ve
Yenilenme Bec.” degiskeninin kanonik yiik degeri » y) = 0,765; “Yasam ve Kariyer Bec.”
degiskeninin kanonik yiik degeri » «y = 0,966 ve “Bilgi, Medya ve Teknoloji Bec.”
degiskeninin kanonik yiik degeri » ky) = 0,597 seklindedir. Buna gore tiim degiskenlerin

kanonik fonksiyona anlamli bir katkis1 oldugu sdylenebilir.

Tablo 10’a gore, STEM egitimine yonelik tutum veri seti i¢in olusan kanonik

fonksiyona ait denklem asagidaki sekildedir.

U1 =(0,991 x Anlamhilik +0,014 x Yapilabilirlik)

Kanonik fonksiyona gére STEM egitimine yonelik tutum veri seti i¢in; “Anlamlilik”

degiskeninin kanonik yiik degeri r ky = 1,000 ve “Yapilabilirlik” degiskeninin kanonik yiik
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degeri r xy) = 0,685 seklindedir. Buna gore tiim degiskenlerin kanonik fonksiyona anlamli

bir katkist oldugu soylenebilir.

Kanonik korelasyon analizinde degiskenler arasindaki iliskilerin yonii, veri setlerinde
yer alan ve fonksiyona anlamli katkis1i olan degiskenlerin isaretlerine bakilarak
yorumlanmaktadir. Buna gore tiim degiskenlerin ayni yonlii bir iligskiye sahip olduklari
goriilmektedir. Kanonik fonksiyona ait kanonik yiikler ve veri setleri arasindaki kanonik

korelasyon katsayis1 Sekil 1°de ayrica verilmistir.

Sekil 1.

Veri setleri arasindaki kanonik fonksiyona ait genel sema

Ogrenme ve Yenilenme

Bec.
765
Anlamhilik
wi
Yapailabilirlik 685

597

Bilgi, Medya ve
Teknoloji Bec.

Son olarak veri setleri arasindaki ortak varyans 1-Wilks’s A = 1-0,77 = 0,23 olarak
hesaplanmistir. Sekil 2’de goriildiigii gibi veri setleri arasindaki ortak varyans %23 olarak
belirlenmistir.

Sekil 2

Veri setleri arasinda paylasilan ortak varyans

21. yy. Becerileri
Oz yeterlik Algisi
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Tartisma, Sonug¢ ve Oneriler

Genel olarak ¢aligma sonucunda katilimcilarin 21. yy. yeterlik algilart ile STEM egitimine

yonelik tutumlarmin yiliksek oldugu ve bu o6zelliklerin 6grenim goriilen simif diizeyi ve

cinsiyet acisindan anlamli olarak farklilasmadigir tespit edilmistir. Yapilan kanonik

korelasyon analizi sonucunda da 21. yy. yeterlik algilar1 ile STEM’ e yonelik tutum alt

boyutlar1 arasinda pozitif yonde anlamli iligkiler oldugu ve veri setlerinin paylastiklar1 ortak

varyansin %23 oldugu hesaplanmistir.

Aragtirmada ele alinan birinci alt problem dogrultusunda, katilimcilarin 21. yy.
beceri tiirlerine iliskin yeterlik algi1 diizeyleri arasindaki farkin anlamli olup olmadigin1 tespit
etmek amaciyla yapilan ¢oklu degigken testleri sonucunda anlamli bir farklilagsma oldugu ve
bu farkliligin genis etki diizeyinde oldugu belirlenmistir. Buna gore “6grenme ve yenilenme
becerisine” yonelik yeterlik algilarinin diger iki beceri tiiriine kiyasla anlamli olarak daha
diisiik oldugu belirlenmistir. Benzer olarak Gokbulut (2020) yaptig1 ¢alismasinda “6grenme
ve yenilenme becerilerine” yonelik yeterliklerinin orta diizeyde oldugunu tespit etmistir.
Erdogan ve Eker (2020) de 6gretmen adaylartyla yaptig1 ¢alismada “0grenme ve yenilenme
becerilerine” yonelik yeterlik algilarinin orta diizeyin {lizerinde oldugu sonucuna ulagmustir.
Ancak bazi calismalarda (Aydin, 2019; Cemaloglu vd., 2019; Erten, 2019; Giilen, 2013;
Karakas, 2015; Kozikoglu ve Altmova, 2018; Ozdemir-Ozden vd., 2018) ise bu ¢alismadan
farkli olarak o6gretmen adaylarinin tiim beceri alanlarina yonelik yeterlik algilarinin yiiksek
oldugu belirlenmistir. Basar (2019) ise yaptig1 calismada en yiiksek ortalamanin “6grenme
ve yenilenme becerileri” alt boyutuna ait oldugunu tespit etmistir. Balkas-Yasar (2021) da
Fen Bilimleri 6gretmenleri ile yaptig1 calismada “6grenme ve yenilenme becerileri” alt

boyutundaki yeterlik algilarinin yiiksek diizeyde oldugu sonucuna ulagmaistir.

Caligma sonucunda katilimcilarin bilgi, medya ve teknoloji becerileri ile yasam ve
kariyer becerilerine yoOnelik yeterlik algist puanlarinin ise yiiksek oldugu ve aralarinda
anlaml bir farklilasma olmadigi tespit edilmistir. Erten (2019) de pedagojik formasyon
egitimi alan 6grencilerle gergeklestirdigi ¢alismasinda “bilgi, medya ve teknoloji” boyutu ile
“yasam ve kariyer becerileri” boyutu arasinda anlamli bir farklilik olmadigini tespit etmistir.
Yine benzer bir ¢alismada Ozdemir-Ozden vd. (2018) en yiiksek yeterlik algisi diizeyinin
“bilgi, medya ve teknoloji becerileri” alt boyutunda oldugu belirlenmistir. Ancak bu
arastirmalarin tersine Basar (2018), Fen Bilimleri 6gretmen adaylariyla yaptig1 calismada en
disiik ortalamanin “bilgi, medya ve teknoloji becerileri” alt boyutuna ait oldugunu

belirlemistir. Yine Balkag-Yasar (2021) da Fen Bilimleri 0gretmen adaylariyla yaptigi
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caligmasinda ogretmenlerin her iki beceri alaninda da yeterlik algilarinin yiiksek diizeyde

oldugunu belirtmistir.

Arastirmada ele alman ikinci alt problem dogrultusunda cinsiyet acisindan
katilimeilarin 21. yy. becerileri yeterlik algilarmin farklilasmadigi tespit edilmistir. Benzer
bir calismada Kozikoglu ve Altinova (2018) yaptiklar1 caligmada 6gretmen adaylarinin 21.
yy. becerisi yeterlik algilarinda cinsiyete gore anlamli bir farklilik olmadigimi tespit
etmislerdir. Benzer olarak yapilan bazi calismalarda da (Balkas-Yasar, 2021; Cemaloglu,
vd., 2019; Colak, 2019; Erten, 2019; Gokbulut, 2020; Gomleksiz vd., 2019; Uyar ve Cigek,
2021) 6gretmen adaylarmin 21. yy. becerileri yeterlik algilarinin cinsiyete gore farklilik
gostermedigi belirlenmistir. Bunlardan farkli olarak Ozdemir-Ozden, vd. (2018) ise
yaptiklar1 ¢alisma sonuglarinda “yasam ve kariyer becerileri” yeterlik algilarinda kadin
Ogretmen adaylar1 lehine anlamli bir farklilasma oldugunu tespit etmislerdir. Benzer olarak
(Giilen, 2013; Karakas, 2015; Murat, 2018) yapilan ¢aligmalarda mevcut ¢alismaya paralel
sonuglar tespit edilmistir. Farkli bir calismada Varki (2020) egitim fakiiltesinde 6grenim
gormekte olan Ogretmen adaylariyla yaptigi arastirma sonucunda “girisimcilik ve
inovasyon” alt boyutunda kadinlarin lehine bir farklilik oldugunu tespit etmistir. Evin-
Gencel (2013) ve Saglam (2007)’da egitim fakiiltesi son smf &grencileriyle yaptiklar
benzer ¢aligmalarda, teknoloji yeterliklerinde erkek 6gretmen adaylarinin lehine anlamli bir
farklilik oldugunu belirtmislerdir. Erdogan ve Eker (2020), Tiirkce 6gretmen adaylariyla
yaptig1 ¢alismada “yasam ve kariyer becerileri” alt boyutunda erkek 6gretmenlerin lehine bir

farklilasma oldugu sonucuna ulagmastir.

Calismada siif diizeyi acisindan katilimcilarin 21. yy. becerileri yeterlik algilarinda
farklilasma olup olmadigimi tespit etmek amaciyla yapilan MANOVA testi sonucunda
yeterlik algilarinin sinif diizeylerine goére anlamli olarak farklilagmadigr tespit edilmistir.
Benzer amagla yiiriitiilen birgok calismada da (Basar, 2018; Eryilmaz, 2018; Cift¢i ve Bakar,
2020; Gomleksiz, vd., 2019) 21. yy. becerileri yeterlik algilarinin sinif diizeylerine gore
anlamli olarak farklilasmadigi tespit edilmistir. Ancak bazi caligmalarda ise yeterlik
algilarmin sinif diizeylerine gore farklilastigi tespit edilmistir. Ornegin Ozdemir-Ozden vd.
(2018) farkli branglarda gorev yapan dgretmen adaylariyla yaptiklar ¢aligmada yasam ve
kariyer alt boyutunda {igiincii siniflarin yeterlik algilarinin ikinci siniflara kiyasla daha
yiksek oldugu sonucuna ulagsmiglardir. Gokbulut (2020) ise ¢alismasinda bilgi, medya ve
teknoloji alt faktoriinde {icilincli sinifta 6grenim gorenlerin, birinci ve dordiincii sinifta

ogrenim goren Ogrencilere gore daha yiiksek oldugunu tespit etmistir. Peker (2019) ise
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sosyal bilgiler 6gretmen adaylar ile yaptig1 calismada {i¢iincli ve dordiincii siifta 6grenim

goren Ogretmen adaylarinin diger simf diizeylerine kiyasla 21 yy. becerileri kullanim

diizeylerinin daha yiiksek oldugu sonucuna ulagmistir.

Aragtirmada ele alian figilincli alt problem dogrultusunda katilimcilarin STEM
egitimine yonelik tutumlarina iligkin olarak anlamlilik ile yapilabilirlik faktorleri puan
ortalamalar1 arasinda anlamli bir farklilik oldugu tespit edilmistir. Bu fark 6gretmen
adaylarinin STEM egitiminde teorik bilgilerinin yeterli oldugu ancak uygulama diizeyinde
kendilerini yetersiz hissettikleri seklinde yorumlanabilir. Arastirmada ele alinan dordiincii alt
problem dogrultusunda cinsiyete gore katilimcilarin STEM egitimine yonelik tutumlarina ait
puan ortalamalarinin anlamli olarak farklilagsmadigi tespit edilmistir. Benzer olarak Kan ve
Murat (2018) Fen Bilimleri 6gretmen adaylarinin STEM egitimine yonelik tutumlarini
belirlemek amaciyla yaptiklari ¢alismada cinsiyet acisindan bir farklilasma olmadigini tespit
etmiglerdir. Benzer bir ¢calismada Higde, vd. (2020) 6gretmenlerin STEM alanlarina yonelik
tutum puanlariin cinsiyetlerine gore farklilasmadigini belirlemislerdir. Ayrica farkli
ogretim kademelerindeki 6grencilerin STEM egitimine yonelik tutumlarini belirlemek igin
yapilan ¢aligmalarda da (Aydin vd., 2017; Canbazoglu ve Tiimkaya, 2020; Kirilmazkaya,
2021; Nacaroglu ve Kizkapan, 2021; Ozyurt vd., 2018; Sevim vd., 2021) STEM egitimine
yonelik tutum puanlarinin cinsiyete gore farklilasmadigi sonucuna ulasilmistir. Benzer
olarak Ceylan (2018) 6zel yetenekli 6grenciler ile yaptiklari ¢alismada puan ortalamalarinda
cinsiyete gore farklilasma olmadigi sonucuna ulasmistir. Buna karsin c¢alismadan farkli
olarak Mert (2019), smif Ogretmeni adaylart ile yaptigi c¢alismada kadin Ogretmen
adaylarinin STEM diisiinme egilimlerinin erkek oOgretmen adaylarina gore daha yiiksek
oldugu sonucuna ulagsmistir. Ayn1 sekilde Balkas-Yasar (2021) fen bilgisi 6gretmen adaylari
ile yiirittiigli calismada STEM tutumlarinin kadin 6gretmenler lehine farklilastigi sonucuna

ulagmustir.

Calismada STEM egitimine yonelik tutumlarin smif diizeylerine gore farklilasip
farklilasmadigin1 belirlemek iizere yapilan MANOVA testi sonucuna goére katilimcilarin
STEM egitimine yonelik tutumlarinin sinif diizeylerine gore anlamli olarak farklilasmadig:
tespit edilmistir. Baysal (2019), Fen Bilimleri Ogretmen adaylarinin STEM egitimi
farkindaliklarii belirlemek amaciyla yaptigi ¢alismasinda sinif diizeyi arttik¢a farkindaligin
arttigl sonucuna ulagmistir. Kizilot (2019)’da fen bilgisi 6gretmen adaylarinin FeTeMM
farkindaliklarin1  belirlemek amaciyla yaptigi c¢alismasinda {igiincii simif Ogretmen

adaylarinin FeTeMM farkindaliklarinin dordiincii smif 6gretmen adaylarina gore daha
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yiksek oldugu sonucuna ulagsmis ve bu durumu dordiincii simif O6gretmen adaylarinin

ogretmenlik uygulamasinin aktif iiyeleri olmalartyla bagdastirmistir. Simsek (2019) ise
farkl1 branslardaki 6gretmen adaylarinin FeTeMM farkindaliklarini belirlemek amaciyla

yaptig1 ¢alismada siif diizeyleri arasinda anlamli bir farklilik olmadig1 sonucunu ulagmustir.

Aragtirmada ele alinan besinci alt problem kapsaminda, katilimcilarin 21. yy.
becerileri yeterlik algilar1 ile STEM egitimine yonelik tutumlar1 arasindaki iligkiyi
incelemek amaciyla kanonik korelasyon analizi sonucunda iki adet kanonik korelasyon
fonksiyonu elde edilmistir. Birinci kanonik korelasyon c¢iftinin istatiksel olarak anlamli
oldugu saptanmustir. Standartlagtirilmis katsayilar incelendiginde, elde edilen kanonik
fonksiyona tiim degiskenlerin anlamli bir katkisi oldugu belirlenmistir. En fazla katkiy1
saglayan degiskenler 21. yy. becerileri yeterlik algilar1 veri seti i¢inde, “yasam ve kariyer
becerileri” (0,966), STEM egitimine yonelik tutum veri seti i¢cinde ise “anlamlilik™ (1,000)
olarak belirlenmistir. Bu bulguya paralel olarak Kan ve Murat (2018) 6gretmen adaylarinin
21. yy. yeterlik algilartyla STEM’ e yonelik tutum alt boyutlar1 arasinda en yiiksek iligkinin
“yagsam ve kariyer becerileri” alt boyutunda oldugunu tespit etmistir. Benzer olarak Murat
(2018) calismasinda STEM tutumlart alt boyutlari ile 21. yy. becerileri alt boyutlar1 arasinda
pozitif yonlii zayif bir iliski tespit etmistir.

Kanonik korelasyon analizinden elde edilen veri setlerinin paylastiklar: ortak varyans
%23 olarak hesaplanmistir. Hesaplanan etki biiyilikliigli degerine gore 21. yy. yeterlik
algilarinin STEM egitimine yonelik tutum {izerinde genis diizeyde etkiye sahip oldugu
sOylenebilir. 21. yy. yeterlik algilar1 ile STEM’ e yonelik tutum alt boyutlar1 arasinda tespit
edilen anlamli iligkiye bagh olarak 6gretmen adaylarin 21. yy. yeterlik algilarinin STEM
egitimine yonelik tutumlariyla iligkili oldugu yorumu yapilabilir. Cetin ve Kahyaoglu (2018)
22 fen bilgisi 6gretmen aday: ile yaptiklar1 ¢aligmada 6 haftalik STEM temelli egitim
sonucunda dgretmen adaylarinin 21. yiizyil becerilerine yonelik tutumlarinin arttigini tespit
etmislerdir. Akcanca (2020), okul 6ncesi 6gretmen adaylarinin STEM egitimi ve probleme
dayali 6grenmeye iligkin yeterlik algilarinin 21. yy. becerilerine yonelik yordayici durumunu
belirlemek amaciyla yaptig1 calismada STEM egitimi ve 21. yy. becerilerine yonelik yeterlik
algilar arasinda orta diizeyde anlamli bir iliski oldugu sonucuna ulasmistir. Han, Kelley ve
Knowles (2021), 6gretmen 0z yeterliklerinin lise 6grencilerinin 21. yy. becerileri ve STEM
kariyer farkindaliklarina yonelik nedensel iligkilerini belirlemek amaciyla yaptiklar
calismada 21. yy. becerileri ve STEM farkindaliginin STEM basarisin1 dogrudan ve dolayli

olarak dnemli 6l¢iide etkiledigi sonucuna ulagsmislardir.
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Sonug olarak 21. yy. becerileri yeterlik algilart ve STEM egitimine yonelik tutumlar

arasindaki iliskiyi belirlemek amaciyla hem 6gretmen ve Ogretmen adaylariyla yapilan
calisma sonuglart bu degiskenler arasinda onemli iliskiler oldugunu gostermektedir. Bu
baglamda basta gelecegin 6gretmenlerini yetistiren iiniversiteler olmak iizere tiim egitim
kademelerinde 21. yy. becerileri kapsaminda yenilik¢i caligmalar yiiriitiilerek bu becerileri
kazanmalari, STEM egitimine yonelik tutumlarimin olumlu yonde gelismesine de katki

saglayabilir.

Bu calismanin bir sinirlilig1 verilerin 6lgekler araciligiyla elde edilmis olmasidir. Bu
konuda yapilacak yeni arastirmalarda daha derinlemesine bir anlayis gelistirmek amaciyla
nitel arastirma desenleri esas alinabilir. Diger yandan ¢alismanin 6rneklemi 238 okul 6ncesi
ogretmen adayi ile sinirlidir. Yeni ¢aligsmalarin daha biiyiik drneklemlerle yiiriitiilmesi daha

genellenebilir sonuglara ulasilmasini saglayabilir.

Etik Kurul Izin Bilgisi: Bu arastirma, Sivas Cumhuriyet Universitesi Etik Komisyonu nun
03/05/2021 tarihli ve E-60263016-050.06.04-45694 sayili karart ile alinan izinle

yiirtittilmiistiir.
Yazar Cikar Catismasi Bilgisi: Yazarlar ¢ikar catismasi olmadigini beyan etmektedir.
Yazar Katkisi: Yazarlar ¢alismaya benzer oranda katki saglamistir.
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Introduction
Today’s modern age which was affected by several groundbreaking changes and events
following the World War 11, is associated with several different concepts such as globalization
and, the age of information Technologies and known as the 21st century, and the post-modern
age. (Ucak & Erdem, 2020). With the rise of this new era, there has been a trend from
industrial production to information and information tools (Ozdemir-Ozden et al., 2018). This
has made information more important day by day. The information society in which we live
is not interested in learning theoretical knowledge, but in how learned knowledge is practiced.
At this point, a set of new skills commonly termed as ‘21st century skills’ that include creative
and critical thinking, digital literacy and problem solving skills. Although there is no clear
definition of 21st century skills (Kozikoglu & Altunova, 2018), some researchers define these
skills as those that future generations should have to cope with the problems they will face
(Sayin & Seferoglu, 2016). The Organization for Economic Cooperation and Development”
(OECD) has categorized the skills as follows: (i) being able to use technological tools,
linguistic patterns, symbols, and texts efficiently, (ii) being able to establish proper
relationships and cooperate with others, and, (ii1) being able to interact with heterogeneous
groups, (iv) having necessary skills to manage and solve complex problems (Anagiin et al.,

2016).

The 21st century skills include a group of skills that make individuals both competitive
and self-sufficient (O’Neal, Gibson & Cotten, 2017). The individuals equipped with these
skills lead better and more productive lives (Murat, 2018). Education has a crucial role in
transferring these essential skills and behaviors to future generations in a qualified way
(Ozgelik, 2010). The skills that the students must have in the 21st century have become a
prerequisite to receive an effective and high-quality education and eventually to be successful
in their future professional lives (Giinii¢ et al., 2013). Therefore, educational reforms have
been carried out in different countries of the world such as Australia, Belgium, Finland,
Ireland, Italy, Canada, Norway, and New Zealand to gain necessary knowledge, enhance
skills, and to develop necessary attitudes required in the 21st century (Savedra & Opfer, 2012).
In Turkey, in 2004, skills as critical and creative thinking, communication, inquiry, problem
solving, decision-making, effective use of information technologies, and entrepreneurship
have been included as a common subject in the curriculum of all courses (OECD, 2009: cited

by Murat, 2018).
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Educating individuals who can do independent inquiry, question everything, offer

solutions to the problems they face, and make effective decisions makes it possible for the
countries to keep up with the changes and developments on a global scale (Nas, 2015). The
rapid changes and advances that have developed as a result of the impact of globalization in
the 21st century have necessitated new educational approaches as STEM Education. As an
acronym, STEM stands for Science, Technology, Engineering, Mathematics and aims to
integrate each of them in teaching (Ultay & Ultay, 2020), as well as “contributing to the deep
and permanent learning of individuals” (Sen & Timur, 2018). STEM Education is also
translated into Turkish as “FeTeMM” with the combination of the initials of science,
technology, engineering, and mathematics (Yilmaz et al., 2017). The emergence of STEM is
associated with students' preferences for studying social sciences more than science,
engineering, and mathematics in the United States (Ostler, 2012). STEM education, which is
provided at different educational levels ranging from preschool to university, plays an
important role in acquiring the 21st century skills (Idin & Dénmez, 2020). Thanks to the
integration of 21st century skills with STEM education, it is aimed to educate creative
individuals who think independently, question everything, and solve problems easily. The role
of preschool STEM education is essential in acquiring 21st century skills in the first step of
education. Literature review shows that the perceptual capacities and orientations of the
children who engage in STEM activities in early childhood are improved (Bagiati et al., 2010;
Bybee & Fuchs, 2016). A more effective outcome can be achieved by integrating the 21st
century skills into educational curricula (Yildirim, 2020). Teachers also have a fundamental
role in the implementation of these curricula and teaching the skills to children. In order to
fulfill this in the best way, they must be equipped with the necessary knowledge and skills in
relation to STEM education. In this regard, it is important for the prospective teachers who
will serve as preschool teachers in the future to teach the knowledge and skills necessary for
the 21st century and have positive attitudes towards 21st century skills and STEM education.
A prospective preschool teacher, who is aware of the perceived efficacy beliefs of 21st century
skills competence, will be able to carry out multidisciplinary studies to improve themselves
throughout this education as well as integrating them into their teaching in the classroom
activities. In the same way, a prospective teacher with positive attitudes towards STEM
education will use such activities in the classroom and will help the preschool children gain

these competencies.



Buldur & Sari/ Pamukkale University Journal of Education, 58, 486-514, 2023 489

The Purpose and Significance of The Study

Described as an orientation that regularly elicits the emotions, thoughts, and behaviors of
individuals in relation to a psychological object and is attributed to, an attitude is a driving
force that guides one’s behaviors (C6llii & Oztiirk, 2006). Therefore, an individual’s positive
attitudes towards any subject matter increases their orientation ad adaptation process towards
it. Today's educational needs are becoming more and more diversified, and the importance of
vital knowledge and skills is increasing. Pre-school education constitutes the first step in
gaining this knowledge and skills in parallel with the expectations of our age in the 21st
century. Educating individuals to gain 21st century skills is closely related to the fact that
prospective teachers are aware of their own competencies in these skills. On the other hand,
the affective status of the individuals who will be the practitioners of STEM education in the
class is also crucial for success. Hence, it is important to determine the perceived efficacy
beliefs and attitudes of the prospective teachers who will serve as preschool teachers in the
future. In this context, it is significant to determine the perceived efficacy beliefs of the
prospective teachersofthe21st century skills in terms of predicting their orientation in these

areas in later years.

The literature review reveals that there are many studies conducted among prospective
teachers in the branches of science and technology, mathematics, Information and Computer
Technologies (ICT), Class and English in terms of the 21st century skills (Arslangilay, 2019;
Bedir, 2019; Cetin & Kahyaoglu, 2018; Er & Acar-Basegmez, 2020; Erten, 2019; Kan &
Murat, 2018; Kogak et al., 2019; Kozikoglu & Altinova, 2018; Sen & Timur, 2018; Timur &
Belek, 2019; Uyar & Cicek, 2020). Moreover, when the studies on STEM education are
examined, it is seen that they are mostly targeted at prospective teachers of science and
technology, but there are several studies on the attitudes and perceived efficacy beliefs of 21st
century skills among the prospective teachers in the branches of class, mathematics, ICT and
preschool education (Baysal, 2019; Bekiroglu et al., 2018; Buyruk & Korkmaz; 2016; Cetin
& Kahyaoglu, 2018; Dadacan, 2021; Er & Acar-Basegmez, 2020; Hebebci & Usta, 2017,
Higde et al., 2020; Isal1 & Geng, 2018; Karakaya et al., 2018; Kogak et al., 2019; Mert, 2019;
Timur & Sayit, 2019). However, since the 21st century skills are also essential for preschool
education, there is a lack of correlational studies that directly examine the prospective
preschool teachers’ perceived efficacy beliefs of the 21st century skills and their attitudes
towards STEM education. Therefore, it is thought that this present study has some potential

to fill the gap in the relevant literature and will shed light on the future research.
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In this respect, the main aim of the present study is to reveal the prospective preschool

teachers’ perceived efficacy beliefs of 21st century skills and their attitudes towards STEM
education and to examine the canonical relationship between these variables. Within the

framework of this general purpose, the following research problems will be sought.

1. Do the scores of prospective preschool teachers’ perceived efficacy beliefs of
21st century skills differ significantly in terms of the factors listed below?

a) Learning and Innovation Skills

b) Life and Career Skills

c) Information, Media, and Technology Skills

2. Do the scores of perceived efficacy beliefs of 21st century skills of prospective

preschool teachers differ significantly in terms of grade levels and gender?

3. Do the scores of prospective preschool teachers’ attitudes towards STEM education

differ significantly in terms of the factors listed below?

d) Meaningfulness
e) Feasibility
4. Do the scores of prospective preschool teachers’ attitudes towards STEM education

differ significantly in terms of grade levels and gender?

5. Is there a significant relationship between prospective preschool teachers’ perceived

efficacy beliefs of 21st century skills and their attitudes towards STEM education?
Method

This study was conducted in accordance with quantitative research approach. This study was
designed in the form of a correlational survey model since it investigated the relationship
between prospective preschool teachers’ perceived efficacy beliefs of 21st century skills and

their attitudes towards STEM education in terms of various variables.
Participants

The participants of the study included prospective preschool teachers studying in the first,
second, third, and fourth grades in the department of preschool teaching. The convenience
sampling method, which is not one of the selective sampling methods, was used in order to
determine the participants. Since the convenience sampling method enables the researcher to
choose an easy-to use sampling and facilitates the research procedure (Kilig, 2013), this

method was selected for the study.
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The demographic information of the prospective teachers included in the research is

presented in Table 1.

Table 1

The Demographic Information of the Prospective Teachers Included in the Research

Category n %
Female 194 81.5
Gender

Male 44 18.5

Total 238 100
Grade 1 60 25.2
Grade 2 57 23.9
Grade Level Grade 3 83 34.9
Grade 4 38 16

Total 238 100

Data Collection Tools

In this study, the “21st Century Skills and Competence Scale” and “Attitudes towards STEM

Education Scale “were used to collect the data.
21st Century Skills and Competence Scale

This scale, which was developed by Anagiin et al. (2016), was used to determine the
perceived efficacy beliefs of 21st century skills. There are 42 items on this Likert -type scale.
The scale consists of 3 subscales including Information, Media, and Technology Skills (16
items), Learning and Innovation Skills (18 items), and Life and Career Skills (8 items). The
researchers conducted an exploratory and confirmatory factor analysis to determine the
structural validity of the scale. To verify the reliability of the scale, Cronbach ainternal
consistency coefficients were calculated. Cronbach a internal consistency coefficient of the
whole scale was calculated as .89. The Cronbach a values of the subscales were calculated as

.85, .83, and .81, respectively. Cronbach a internal consistency coefficients calculated for this
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study was .92 for the whole scale. The Cronbach a values of the subscales were calculated

as.89, .82, and .85, respectively.
Attitudes Towards STEM Education Scale

In order to identify the participants’ attitudes towards STEM education, “Attitudes towards
STEM Education Scale” developed by Berlin and White (2010) and translated and adapted
into Turkish by Derin et al. (2017) was used. The scale was designed in Osgood type
consisting of 32 items and was administered. The participants was required to choose the item
that best fits to them from the two options provided. Participants’ attitudes were graded
depending on their prefences (for each item, 1, 2, 3, 4, 5). The scale consists of subscales of
“meaningfulness” (18 items) and “feasibility” (14 items). The researchers conducted an
exploratory and confirmatory factor analysis to determine the structural validity of the scale.
To verify the reliability of the scale, Cronbach a internal consistency coefficients were
calculated. Cronbach o internal consistency coefficient of the whole scale was calculated as
.77. The Cronbach o values of the subscales of meaningfulness and feasibility were
calculated as .92 and .84, respectively. Cronbach o internal consistency coefficients
calculated for this study was .87 for the whole scale. The Cronbach o values of the subscales

of meaningfulness and feasibility were calculated as .87 and .55, respectively.
Ethical Approval

Ethical approval and institutional permission were obtained to conduct the research from the
relevant board of the state university. An informative text explaining that the personal
information collected in the procedure would be kept private was presented to the prospective

teachers who voluntarily participated in the research.
Data Collection

Both scales were administered to the participants via online tools. As already known, data
collection through computer/internet thanks to the rapid development in technology has
become a popular method in recent years (Biiyiikoztiirk et al., 2009). Such practices has
particularly become widespread due to both necessity and convenience, especially when the

pandemic period is taken into consideration.
Data Analysis

One-Way ANOVA for Repeated Measures test was used to examine whether the scores of the

participants’ perceived efficacy beliefs of 21st century skills differ in the subscales. Similarly,
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paired samples t-test was performed to examine whether their attitudes towards STEM

education differed in the subscales. MANOVA test was used to determine whether the scores
of the participants’ perceived efficacy beliefs of 21st century skills and their attitudes towards
STEM education differed in terms of their gender and grade levels. Finally, canonical
correlation analysis was used to determine the relationship between the participants ‘perceived
efficacy beliefs of 21st century skills and their attitudes towards STEM education. In the
canonical correlation analysis, which is considered as inter-set correlation analysis, the
relationships between a single analysis and two-variable data sets are revealed since it allows
Type I error to be controlled (Stangor, 2010). The assumptions for the tests were made before
all analyses were performed. The results of these analyses are given in detail before each

analysis in the findings.
Findings and Discussion

Findings and Interpretations on the Participants’ Perceived Efficacy Beliefs of 21st

Century Skills

The descriptive information on the distribution of the participants ‘perceived efficacy beliefs
of 21st century skills scores, and the scores of the subscales (information, media and

technology skills, learning and innovation skills, life and career skills) are presented in Table

2.

Table 2.
Descriptive Statistics on the Participants’ Perceived Efficacy Beliefs of 21st Century Skills

Total
Factors
n X sd
Learning and Innovation Skills 238 3.82 0.53
Life and Career Skills 238 4.12 0.41
Information, Media, and Technology Skills 238 4.20 0.56

As shown in Table 2, the participants ‘perceived efficacy beliefs of 21st century skills
differ according to types of skills. To determine whether there was a significant difference
between the mean scores of perceived efficacy beliefs of 21st century skills, it was decided to

perform One-Way ANOVA for Repeated Measures. However, according to the results of the
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Mauchly test, multivariate tests that do not require sphericity assumption were used in the

analysis since the assumption of sphericity could not be achieved.

The levels of the participants’ perceived efficacy beliefs of 21st century skills were

ranked from the highest to the lowest as follows: Information, Media and Technology Skills(
X =4.20), Life and Career Skills (X = 4.12) and Learning and Innovation Skills (X = 3.82).

The results of the multivariate tests performed to determine whether this difference was
significant indicated that there was a larger effect size in the levels of perceived efficacy
beliefs of 21st century skills among the prospective teachers (Wilks’ Lambda=.63;
F(2,136)=68.92; p<.001; Eta-square=.37)

As a result of the paired comparison tests, it was found that the perceived efficacy

beliefs of learning and innovation skills were significantly lower than the other two subscales.

Findings and Interpretations on the Participants’ Perceived Efficacy Beliefs of 21st

Century SKkills in Terms of Gender

MANOVA test was used to determine whether the participants ‘perceived efficacy beliefs of
21st century skills differed according to gender. Before the analysis, univariate normality
assumption was tested by examining assumption test and skewness-kurtosis coefficients.
Multivariate normality assumption was examined by calculating the distances of
Mahalanobis. In line with the calculated Mahalanobis distances, Mahalanobis correction was
made and the values (3 participants [Mah. dis.> 13,82]) that distort multivariate normality
were excluded from the analysis. In addition, the Levene F test was performed to confirm the
homogeneity of the variances (p>. 001) and the Box M test (Box M = 0.88, p> .001) was
performed to ensure assumptions of equality in covariance matrices. Thus, MANOVA test
was performed based on these assumptions. The distribution of the participants’ perceived

efficacy beliefs of 21st century skills in terms of gender is shown in Table 3.

Table 3
The Distribution of the Participants’ Scores on the Perceived Efficacy Beliefs of 21st Century
Skills in Terms of Gender

Female (n=192) Male (n=43)

Factors X Sd X sd

Learning and Innovation Skills 3.81 0.53 3.88 0.48
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Life and Career Skills 4.14 0.40 4.04 0.38

Information, Media, and Technology Skills ~ 4.22 0.56 4.13 0.58

As a result of the MANOVA test performed using the data in Table 3, it was found
that the participants ‘perceived efficacy beliefs of the 21st century skills did not differ
significantly in terms of gender (Wilks’ Lambda=0.97; F(3231)=2.30; p>.05).

Findings and Interpretations on the Participants’ Perceived Efficacy Beliefs of 21st

Century SKkills in Terms of Grade Levels

MANOVA test was used to determine whether the participants’ perceived efficacy beliefs of
21st century skills differ according to grade levels. Before the analysis, univariate normality
assumption was tested by examining assumption test and skewness-kurtosis coefficients.
Multivariate normality assumption was examined by calculating the distances of
Mahalanobis. In line with the calculated Mahalanobis distances, the multivariate normality
assumption was examined and no values that distort multivariate normality were found. In
addition, the Levene F test was performed to confirm the homogeneity of the variances
(p>.001) and the Box M test (Box M = 30.18, p>. 001) was performed to ensure assumptions
of equality in covariance matrices. Thus, the MANOVA test was performed based on these
assumptions. The distribution of the participants’ perceived efficacy beliefs of 21st century

skills in terms of grade levels is shown in Table 4.

Table 4
The Distribution of the Participants’ Scores on the Perceived Efficacy Beliefs of 21st Century
Skills in Terms of Grade Levels

Grade 1 Grade 2 Grade 3 Grade 4
Factors (n=60) (n=57) (n=83) (n=38)

X sd X sd X sd X sd

Learning and Innovation Skills 3.88 0.57 371 0.50 3.82 0.54 3.88 048

Life and Career Skills 412 044 418 033 412 046 4.05 033
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Information, Media, and
426 0.52 4.17 0.54 4.19 0.63 4.19 0.53
Technology Skills

As a result of the MANOVA test performed using the data in Table 4, it was found
that the participants’ perceived efficacy beliefs of 21st century skills did not differ
significantly in terms of grade levels (Wilks’ Lambda=0.94; F(9564.77=1.62; p>.05).

Findings and Interpretations on the Attitudes of the Participants towards STEM

Education

Related samples t-test was conducted to determine whether the participants’ attitudes towards
STEM education differed according to significance and feasibility factors, and the test results

were presented in Table 5.

Table S
T-Test Results of the Participants’ Attitudes towards STEM Education in Terms of

Significance and Feasibility Factors

Group n X sd df t p

Attitude towards STEM

Meaningfulness 238 3.68 0.61

Education 237 13.06 <.001

Feasibility 238 329 042

As can be seen in Table 5, the results of the related samples t-test showed that there
was a significant difference between the mean scores of significance (X = 3.68) and
feasibility (X = 3.59) factors (f237= 13.06. p<.001). According to the effect size (d= 0.85)
calculated as a result of the t-test, it can be concluded that the difference has a larger effect
size (Green & Salkind, 2005). This indicates that participants’ attitudes towards its feasibility

are lower than their attitudes towards the significance of STEM education.

Findings and Interpretations on the Participants’ Attitudes towards STEM Education

in Terms of Gender

MANOVA test was used to determine whether the participants ’attitudes towards STEM
education differ according to gender. Before the analysis, univariate normality assumption
was tested by examining assumption test and skewness-kurtosis coefficients. Multivariate

normality assumption was examined by calculating the distances of Mahalanobis. In line with
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the calculated Mahalanobis distances, multivariate normality assumption was examined

Mahalanobis correction was made, and the values that distort the multivariate normality (1
participant [Mah. dis.> 13.82]) were excluded from the analysis. In addition, the Levane F test
was performed to verify the homogeneity of the variances (p>. 001) and the Box M test (Box
M = 3.24, p> .001) was performed to ensure assumptions of equality of covariance matrices.
Thus, the MANOVA test was performed based on these assumptions. The distribution of the

attitudes of the participants towards STEM education in terms of gender is shown in Table 6.

Table 6
The Distribution of the Participants’ Attitudes towards STEM Education in Terms of Gender

Female (n=193) Male (n=44)
Factors X sd X sd
Meaningfulness 3.68 0.59 3.66 0.67
Feasibility 3.31 0.42 3.26 0.39

As a result of the MANOVA test performed using the data in Table 6, it was found
that the participants’ attitudes towards STEM education did not differ significantly in terms
of gender (Wilks’ Lambda=0.99; F>234=0.24, p>.05).

Findings and Interpretations on the Participants’ Attitudes towards STEM Education

in Terms of Grade Level

MANOVA test was used to determine whether the participants’ attitudes towards STEM
education differ according to grade levels. Before the analysis, univariate normality
assumption was tested by examining assumption test and skewness-kurtosis coefficients.
Multivariate normality assumption was examined by calculating the distances of
Mabhalanobis. In line with the calculated Mahalanobis distances, multivariate normality
assumption was examined Mahalanobis correction was made, and the values that distort
multivariate normality (1 participant [Mah. dis.> 13.82]) were excluded from the analysis. In
addition, the Levane F test was performed to confirm the homogeneity of the variances
(p>.001) and the Box M test (Box M = 16.27, p>.001) was performed to ensure assumptions
of equality of covariance matrices. Thus, the MANOVA test was performed based on these
assumptions. The distribution of the attitudes of the participants towards STEM education in

terms of grade levels is shown in Table 7.
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Table 7

The Distribution of the Participants’ Attitudes towards STEM Education in Terms of Grade

Levels
Grade 1 Grade 2 Grade 3 Grade 4
(n=59) (n=57) (n=83) (n=38)
Factors
X sd X sd X sd X sd
Meaningfulness 3.75 0.61 3.67 0.58 3.65 0.57 3.65 0.71
Feasibility 3.27 036 334 043 3.28 036 3.32 0.54

As a result of the MANOVA test performed using the data in Table 7, it was found
that the participants’ attitudes towards STEM education did not differ significantly in terms
of grade levels (Wilks’ Lambda=0.98; F 454=0.83, p>.05).

The Relationship between the Participants’ Perceived Efficacy Beliefs of the 21st
Century Skills and Their Attitudes towards STEM Education

The relationship between the participants ‘perceived efficacy beliefs of the 21st century skills
and their attitudes towards STEM education was investigated by canonical correlation
analysis. 21st century skills data set (the independent variable) consists of Information, Media,
and Technology skills, Learning and Innovation skills, and Life and Career skills factors. The
attitudes for STEM education data set (the dependent variable) consists of Significance and

Feasibility factors.

The necessary assumptions were tested for the canonical correlation analysis
conducted to examine the relationship between the participants’ perceived efficacy beliefs of
the 21st century skills and their attitudes towards STEM education. The assumption of
univariate normality was tested by examining the Kolmogorov-Smirnov test and skewness-
kurtosis coefficients. The assumption of multivariate normality was examined by calculating
the Mahalanobis distances. In line with the calculated Mahalanobis distances, the
Mahalanobis correction was made and the multivariate values (5 participants [Mah. dis.>
16.27]) that distort normality were excluded from the analysis. Finally, to test the assumption

of multiple correlations, the relationships between the participants’ perceived efficacy beliefs
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of 21st century skills and their attitudes towards STEM education were examined, and the

results of the correlation analysis is presented in Table 8.

Table 8
The Results of the Correlation Analysis of the Data Sets of Perceived Efficacy Beliefs of 21st
Century Skills and the Attitudes towards STEM Education

1 2 3 4 5
1. Learning and Innovation Skills 1 S8** 45% 35k D3E*
2. Life and Career Skills 1 S3FK - 44xk 0 30**
3.Information, Media, and Technology Skills 1 27F*F 2TH*
4. Meaningfulness 1 68%*
5. Feasibility 1

As can be seen in Table 8, all the correlation coefficient values between the data sets
are less than .80, which indicates that there are no multicollinearity. In addition, The variance
inflation factor (VIF) values were found to be less than .10 and the tolerance values examined

were found to be higher than 0.2 (Field, 2005), showing no multicollinearity.

The results of the analysis yielded two canonical correlation functions. The results of
the multivariate significance test for the statistical significance of the canonical sets were

examined and presented in Table 9.

Table 9

The Results of Canonical Correlation Analysis

Square of

Canonic Eigen  Wilks’ Num. Denom.
Canonic F P
Correlation value Lambda Df df
Correlation
1 459 2106 .266 774 10.380  6.000 456.000 <.001
2 141 .01988 .020 980

When Table 9 is examined, the first canonical correlation pair [Wilks’s Lambda=.774,

Fs 103800 =10.380, p<.001] 1is statistically significant. Since the canonical correlation
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coefficient calculated for the first canonic function is .459, the data sets share a variance of 21

%.

In order to determine how much the variables in the data sets contribute to the
relationship between the canonical variables, canonical loading and standardized canonical
coefficients were analyzed. In this study, the canonical loading values of the factors of
“Information, Media and Technology skills, Learning and Innovation skills, Life and Career
skills,” in perceived efficacy beliefs of 21st century skills data set and the “Significance” and
“Feasibility” in STEM education data set in the canonical function were examined to
determine how much they contribute to the canonical variables. The basic criterion of the
variables in the data sets to contribute to the canonical model must be at least .45 and above
the canonic loading value (Sherry & Henson, 2005). In this context, the canonical analysis for
the relationship between the attitudes towards STEM education and the perceived efficacy

beliefs of 21st century skills is presented in Table 10.

Table 10
The Results of the Canonical Analysis for the Relationship Between the Attitudes Towards
STEM Education and the Perceived Efficacy Beliefs of 21st Century Skills

Canonical Function

Standardized Canonical

Correlation
Variable Correlation Coefficients

) (Canonical loadings)
Learning and Innovation Skills 297 765
Life and Career Skills 761 966
Information, Media, and

.063 597
Technology Skills
Meaningfulness 991 1.000

Feasibility 014 .685
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Findings on Canonical Function

According to Table 10, the equation of the canonical function for the data set for the perceived

efficacy beliefs of 21st century skills is presented as follows.

U= (0.297 x Learning and Innovation skills. +0.761 x Life and Career
Skills+0.063 x Information, Media and Technology Skills

According to the canonical function, the canonical loading values of the variables
related to the perceived efficacy beliefs of 21st century skills data set are as follows: "Learning
and innovation." r (1) = 0.765; "Life and Career." r () = 0.966 and “Information, Media
and Technology Skills’ «cz) =0.597. In accordance with these data, it can be suggested that all

variables significantly contribute to the canonical function.

According to Table 10, the equation of the canonical function for the attitudes towards

STEM education data set is as follows.

U= (0.991 x Significance +0.014 x Feasibility)

According to the canonical function, the canonical loading values of the variables
related to the attitudes toward STEM education are in the following: Significance r «cz) = 1.000
and Feasibility rc) = 0.685. In accordance with these data, it can be suggested that all

variables significantly contribute to the canonical function.

The direction of the relationships between the variables in canonical correlation was
analyzed by considering the signs of variables in the data sets that have a significant
contribution to the function. In this respect, it is seen that all variables have the same
directional relationship. The canonical loadings of the canonical function and the canonical

correlation coefficient between the data sets are also given in Figure 1.
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Figurel

General Scheme of the Canonical Function between Data Sets
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Finally, the common variance between the data sets was calculated as 1-Wilks’s A =
1-0.77 = 0.23. As shown in Figure 2, the common variance between the data sets was found

as 23%.

Figure 2
The Common Shared Variance between the Data Sets

Percerved Efficacy
Beliefs of 21st Century

Discussion, Conclusion and Implications

In the overall analysis, it has been found that the participants’ perceived efficacy beliefs of
21st century skills and their attitudes towards STEM education were highly positive and they
did not differ significantly in terms of grade levels and gender. As a result of the canonical
correlation analysis, it was revealed that there were positive significant relationships between
the participants’ perceived efficacy beliefs of 21st century skills and the subscales of attitudes

towards STEM education and the common variance shared by the data sets was 23%.

In line with the first sub-problem discussed in the study, the results of the multivariate
tests performed to determine whether the difference between the participants’ perceived
efficacy beliefs of 21st century skills was significant, indicating that there was a significant

difference with a larger effect size. Accordingly, it was also found that the perceived efficacy
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beliefs of the subscale of “learning and innovation skills” were significantly lower than the

other skill types. Similarly, Gokbulut (2020) found that the participants ‘perceived efficacy
beliefs of the subscale of “learning and innovation skills” were at a moderate level. Erdogan
and Eker (2020) also concluded in their study that the participants’ perceived efficacy beliefs
of the subscale of “learning and innovation skills” with prospective teachers were above a

moderate level.

However, unlike this present study, in some studies (Aydin, 2019; Cemaloglu et al.,
2019; Erten, 2019; Giilen, 2013; Karakas, 2015; Kozikoglu & Altmova, 2018; Ozdemir-
Ozden et al., 2018), it was reported that the perceived efficacy beliefs of the prospective
teachers from all different skill areas were high. In his study, Basar (2019) emphasized the
highest mean score was in the subscale of “learning and innovation skills”. In her study with
science teachers, Balkas-Yasar (2021) also concluded that the perceived efficacy beliefs of

the subscale of “learning and innovation skills” were high.

The results of the study revealed that the participants’ perceived efficacy beliefs of the
dimensions of information, media, and technology skills and life and career skills was quite
high and there were no significant difference between them. Erten (2019) found that there was
no significant difference between the “Information, Media and Technology skills” and “Life
and Career Skills” dimensions in his study with students who received pedagogical formation
training. Again, in a similar study, Ozdemir-Ozden et al. (2018) determined that the highest
level of perceived efficacy beliefs was in the subscale of “Information, Media and Technology
skills”. However, in contrast to these studies, Basar (2018) found that the lowest mean scores
were in the subscale of “Information, Media, and Technology skills” in his study with
prospective science teachers. Furthermore, in another study with prospective science teachers,

Yasar-Balkas (2021) stated that the perceived efficacy beliefs of both skills were quite high.

In line with the second sub-problem discussed in the study, it was found that the
participants’ perceived efficacy beliefs of 21st century skills did not differ in terms of gender.
In a similar study, Kozikoglu and Altinova (2018) found that there was no significant
difference in terms of gender. Similarly, no significant differences were found in many studies
(Balkas-Yasar, 2021; Cemaloglu, et al., 2019; Colak, 2019; Erten, 2019; Gokbulut, 2020;
Gomleksiz et al., 2019; Uyar & Cigek, 2021). However, different from the results of the cited
studies, Ozdemir-Ozden et al. (2018), found that there was a significant difference in favor of
prospective female teachers in the subscale of “Life and Career Skills”. The results of other

similar studies were also in parallel with the present study (Giilen, 2013; Karakas, 2015;
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Murat, 2018). In a different study, Varki (2020) found that there was a significant difference

in favor of women in the subscales of “Entrepreneurship and Innovation” in his research with
prospective teachers studying at the faculty of education. In similar studies with the senior
students in the faculty of education, Evin-Gencel (2013) and Saglam (2007) reported that there
was a significant difference in favor of male prospective teachers in technological
competencies. Erdogan and Eker (2020) also concluded that there was a difference in favor of
male prospective teachers in the subscale of “Life and Career Skills” in their study with

prospective teachers.

In the present study, as a result of the MANOVA test performed to determine whether
there was a differentiation in the participants’ perceived efficacy beliefs of 21st century skills,
no significant difference was found in terms of the grade levels. In many studies carried out
for similar purposes (Basar, 2018; Eryilmaz, 2018; Ciftci & Bakar, 2020; Gomleksiz, et al.,
2019), it was found that the participants’ perceived efficacy beliefs of 21st century skills did
not differ significantly in terms of grade levels. However, in some studies, it was found that
the participants’ perceived efficacy beliefs of 21st century skills differ in terms of grade levels.
For example, Ozdemir-Ozden et al. (2018), in their study with prospective teachers working
in different branches, concluded that the perceived efficacy beliefs of the third-grade students
were higher in the subscale of “Life and Career skills “than those in the second grade.
Gokbulut (2020) found that the perceived efficacy beliefs of Knowledge, Media, and
Technology” skills of the third-grade students were higher than those in the first and fourth
grade. Peker (2019) concluded that the prospective social studies teachers in the third and
fourth grade used the 21st century skills at a higher level compared to other grades.

In line with the third sub-problem analyzed in the study, it was found that there was a
significant difference between the significance and feasibility factors mean scores of the
participants’ the attitudes toward STEM education. This difference can be interpreted that the
teacher candidates feel themselves competent in STEM education in terms of theoretical
knowledge, but inadequate in the practice of the theory. In line with the fourth sub-problem
discussed in the study, it was found that the mean scores of the participants’ attitudes towards
STEM education did not differ significantly in terms of gender. Similarly, Kan and Murat
(2018) found no significantly difference in terms of gender in their study conducted to
determine the attitudes of prospective science teachers towards STEM education. In a similar
study, Higde (2020), determined that the attitude scores of the teachers towards STEM fields

did not differ in terms of gender. In addition, the studies were carried out to determine the
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attitudes of students at different educational levels towards STEM education (Aydin et al.,

2017; Canbazoglu & Tiimkaya, 2020; Kirilmazkaya, 2021; Nacaroglu & Kizkapan, 2021;
Ozyurt et al., 2018; Tiirkmen & Cebesoy, 2021) it was concluded that the attitude scores for
STEM education did not differ in terms of gender. Similarly, Ceylan (2018) concluded that
there was no difference in the mean scores in terms of gender with gifted students. On the
other hand, unlike the present study, Mert (2019) concluded that the tendency of STEM
thinking of female prospective classroom teachers was higher than those of males. Similarly,
Balkas-Yasar (2021) concluded that the attitudes towards STEM differ in favor of female

science teachers.

In the present study, as a result of the MANOVA test performed to determine whether
there was a differentiation in the participants’ attitudes towards STEM education in terms of
grade level, no significant difference was found. Baysal (2019) concluded that the awareness
increased with the grade level in his study among the prospective science teachers to
determine the awareness of STEM education. Kizilot (2019) concluded that the third-grade
prospective teachers’ awareness levels on STEM were higher than the fourth grade
prospective teachers and he associated this situation with the teaching practice of the fourth
grade students. Simgek (2019) concluded that there was no significant difference in terms of
grade levels in his study conducted among the prospective teachers in different branches to

determine the awareness levels of STEM.

Within the scope of the fifth sub-problem discussed in the study, as a result of
canonical correlation analysis conducted to examine the relationship between the participants’
perceived efficacy beliefs of 21st century skills and their attitudes towards STEM education,
two canonical correlation functions were obtained. The first canonic correlation pair was
found to be statistically significant. When the standardized coefficients were examined, it was
revealed that all the variables had a significant contribution to the canonical function. The
variables that made the most contribution was in the 21st century skills data set as explained
in the following: “Life and Career Skills” (0,966) and “Significance” (1,000) in the attitudes
towards STEM education data set. In parallel with this finding, Kan and Murat (2018) found
that the highest relationship between the participants’ perceived efficacy beliefs of 21st
century skills and their attitudes towards STEM education was in the subscale of “Life and
Career skills”. Similarly, Murat (2018) found a positive but weak relationship between the

subscales of attitudes towards STEM Education and the 21st century skills.
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The common variance shared by the data sets obtained from canonical correlation

analysis was calculated as 23 %. According to the calculated effect size, it can be safely be
concluded that the perceived efficacy beliefs of 21st century skills have a larger effect on the
attitudes towards STEM education. Depending on the significant relationship identified
between the perceived efficacy beliefs of 21st century skills and the attitudes towards STEM
education, it can be interpreted that the perceived efficacy beliefs are related to their attitudes
towards STEM education. Cetin and Kahyaoglu (2018), in their study with 22 prospective
science teachers, found that the attitudes of prospective teachers towards 21st century skills
increased as a result of 6-week STEM-based education. Akcanca (2020), in his study on the
relationship between preschool teachers' attitude of STEM education and problem-based
learning conducted to determine the predictive status of the 21st century skills, concluded that
there was a moderately significant relationship between the perceived efficacy beliefs of 21st
century skills. Han, Kelley and Knowles (2021), in their study to determine the causal relations
of STEM career awareness and 21st century skills, and teachers ‘self-efficacy levels among
high school students, concluded that 21st century skills and STEM awareness significantly
and indirectly affected STEM success.

Consequently, the present study aiming at determining the relationship between
perceived efficacy beliefs of 21st century skills and attitudes towards STEM education among
both teachers and prospective teachers revealed that there were important relationships
between variables. In this context, at all educational levels, especially at the universities that
educate the teachers of the future, innovative studies to be done within the scope of the 21st
century skills can also contribute to the development of positive attitudes toward STEM

education.

One of the limitations of this study was that the data were obtained through scales. To
develop a deeper understanding for new studies, qualitative research designs can be used as
the basis. On the other hand, the sample of the study was limited to preschool teacher

candidates. Future studies with larger samples may help obtain more generalizable results .
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