21. Yiizyil Becerilerine Yénelik Oz yeterlik Algi Olgegi Gelistirme:
Gegerlik ve Giivenirlik Calismasi

Gdokhan TASKIN, ORCID ID: 0000-0003-1858-7084

Gékhan AKSOY, inénii Universitesi, ORCID ID: 0000-0002-2822-9419

One Gikanlar

e 21. yizyll becerilerine yonelik 06zgin bir 6z vyeterlik 6lgegi
gelistirilmistir.
e Olgegin gegerlik ve giivenirligi analiz edilerek test edilmistir.
o Olgek ortaokul dgrencileri ile yiiksek uyum géstermistir.
e Egitimde 21. yuzyil becerilerinin Olgclilmesi icin bilimsel bir arag
sunulmustur.
(o}
Bu ¢alismanin amaci, ortaokul &grencilerinin 21. yiizyill becerilerine
yénelik 6z yeterlik algilarini élgmek icin gegerli ve glivenilir bir élgme
araci gelistirmektir. Calismada karma yéntem arastirma desenlerinden
kesfedici sirali desen modeli kullaniimistir. Calisma evreni Konya ilidir.
Calismanin  érneklemi  belirlenirken uygun drnekleme  yéntemi
uygulanmistir. Bu kapsamda ¢alisma, 714 ortaokul d&grencisinin
katihmiyla gerceklestirilmistir. Olgcedin kapsam gecerliliGi, uzman ve
katihmci gériisleri ile saglanmis ve 32 maddelik bir uygulama formu
olusturulmustur. Uygulama sonucunda elde edilen verilerle yapi
gecerliligini saglamak igin A¢imlayici Faktér Analizi (AFA) yapilmistir.
AFA sonuglari, toplam varyansin %55,012’sini agiklamistir. AFA
sonucunda, 21. yiizyil becerilerine yonelik 6z yeterlik algi 6lgeginin 26
madde ve 6 faktérden olustugu belirlenmistir. Daha sonra, 6ilcede yapi
gecerliginin  saglamasi icin Dogrulayici  Faktér Analizine (DFA)
uygulanmistir. DFA sonuclari, 6lcedin uyum indekslerinin miikemmel ve
kabul edilebilir degerler arasinda oldugunu gdéstermis ve dlgedin yapisi
dogrulanmustir. Olgegin giivenirligi, ic tutarhk katsayisi .941 olarak
hesaplanmistir. Ayrica, dlgedin kararliligi test tekrar test yéntemi ile
dogrulanmistir. Sonug¢ olarak, beceri temelli 6grenme yaklasiminin
benimsendigi 21. Yiizyilda, 6grencilerin 6z yeterlik algilarini 6l¢mek igin
gelistirilen 21. ytizyil becerilerine yénelik 6z yeterlik algi 6iceginin gecerli
ve gdlvenilir bir élgme araci oldugu ve dgrencilerin 6z yeterlik algilarini
belirlemede glivenilir puanlar saglayacagi diisiiniilmektedir. Gelistirilen
6lcek ortaokul diizeyinde tasarim temelli égrenme ve STEM gibi
yaklasimlarin uygulandigi okul ici ve okul disi ortamlarda Ggrencilerin
gelisimini 6lgmek icin kullanilabilir.
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1. Giris

Ogrenme, yasanti yoluyla elde edilen kalici izli davranis degisikligi olarak kabul
edilmektedir. Yasanti Griinlinden kastedilen bireyin bizzat dahil oldugu ortamlardir, kalci izli
davranis degisikliginden kastedilen ise bireyin yeni kazandigl bir davranisin sirekliliginin
olmasidir (Taspinar, 2017). Bireyler 6grenme yoluyla bilgi, beceri, deger ve tutumlar
kazanabilmektedir (Demirel, 2000). Beceri, bireyin 6grenim durumuna goére bir isi basarmak ve
amacina uygun sekilde sonuglandirma yetenegidir (Tirk Dil Kurumu, 2021). 21. yizyil
becerileri, ginimiz bilgi toplumunda bireylerin etkin bir sekilde yasadigl topluma katihm
saglamalarini destekleyen yeteneklerdir (Voogt & Roblin, 2012). 21.ylzyil becerileri yeni ortaya
ctkmis beceriler degildir ancak 21. ylzyilda 6nem kazanmis becerilerdir (Silva, 2009). Amerika
Birlesik Devletleri'nde akademisyenlerin, politikacilarin, egitimcilerin ve bilisim sektoriindeki
sirket temsilcilerinin katilimi ile olusturulan toplulugun belirledigi 6grencilerde 21. yizyilda
bulunmasi gereken becerileridir. Sekil 1."de 21.ylzyil becerileri gosterilmektedir.

Sekil 1.
21. Yiizyil Becerileri (Partnership For 21st Century Skills, 2009)

AOgrenme ve Yenilikgilik Becerileri

Yaraticilik ve Yenilikgilik
Elestirel Digsinme
Problem Coézme

iletisim

isbirligi

Bilgi, Teknoloji ve Medya Okuryaz-
arhgi Becerileri

e Bilgi okuryazarhgi
e Medya okuryazarhgi
e Teknoloji okuryazarhgi

Yasam ve Kariyer Becerileri

Esneklik ve Uyum

inisiyatif Alma ve Kendini Yonetme
Sosyal ve Kulturlerarasi Beceriler
Uretkenlik ve Hesap Verebilirlik
Liderlik ve Sorumluluk

Sekil 1.de goruldugi gibi 21. ylzyil becerileri, bireylerin ¢agin gerekliliklerine uyum
saglayabilmesi icin 6grenme ve yenilikgilik, bilgi-medya-teknoloji okuryazarhgi ile yasam ve
kariyer becerileri boyutlarinda ele alinmaktadir. Ogrenme ve yenilikcilik becerileri kapsaminda
yaraticilik ve vyenilikgilik, bireyin hayal glicii ve bilgi birikimini kullanarak 06zglin fikirler
gelistirme ve alternatif ¢oziimler Uretebilme yetkinligini ifade eder. Elestirel diisinme, bilgiyi
sistematik bicimde analiz ederek gecerliligini sorgulama ve akil yiritme yoluyla dogruya
ulasma siirecidir. Problem ¢6zme, bireyin karsilastigi gliclikleri planh adimlarla analiz edip etkili
¢oziimler Giretme kapasitesini igerir. iletisim becerisi, duygu ve disiinceleri s6zlii, yazili ya da
teknolojik araglarla anlamli bir bicimde aktarabilme yeterligidir. is birligi, bireylerin ortak
hedefler dogrultusunda sorumluluk paylasarak etkin bir sekilde birlikte calisabilmesini
kapsamaktadir. Bilgi, medya ve teknoloji okuryazarhg boyutunda bilgi okuryazarligi, bilginin
dogru kaynaklardan elde edilmesi, elestirel sizgecten geciriimesi ve anlamh bicimde
kullaniimasi sirecini ifade ederken; teknoloji okuryazarligi, dijital araglar bilingli, iretken ve
givenli bicimde kullanabilme becerisini icerir. Medya okuryazarlhigl ise farkli medya
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ortamlarinda sunulan mesajlari ¢oziimleyerek elestirel degerlendirme ve icerik Uretme
yeterligini kapsamaktadir. Yasam ve kariyer becerileri agisindan esneklik ve uyum, bireyin
degisen kosullara hizla uyum saglama yetkinligini ifade ederken; inisiyatif alma ve 6z-yonetim,
kisinin 6grenme sireclerini bagimsiz bicimde yonlendirme ve sorumluluk Ustlenebilme
becerisidir. Sosyal ve kiltlrlerarasi beceriler, farkl kiltirlerle etkilesim kurarak is birligi
gelistirebilme yeterliligini ifade etmektedir. Uretkenlik ve hesap verebilirlik, bireyin belirlenen
hedefler dogrultusunda verimli ¢alismasi ve sonuglardan sorumluluk duymasidir. Son olarak
liderlik ve sorumluluk, bireyin grubu ortak amaglara yonlendirme, is birligini saglama ve siirecte
etkin rol Gstlenme yetkinligini kapsamaktadir (Partnership For 21st Century Skills, 2009).

Yaraticilik ve yaratici diisinme kavramlarina iliskin literatlirde pek cok farkli tanim
bulunmaktadir. Craft (2003), yaraticiligl bireyin kendini ifade etme becerisi ile birlikte zeka ve
hayal glicini etkin bicimde kullanabilme kapasitesi olarak tanimlamaktadir. Wegerif (2007) ise
yaratici dislinme becerilerini, bireylerin 6zglin dislinceler gelistirme, yeni fikirler 6ne sirme,
hipotezler kurma, hayal glicinden yararlanma ve yenilikgi ¢6ziim Onerileri sunma vyetileri
cercevesinde degerlendirmektedir. Sternberg (2005) yaraticilik sirecini, 6énceden kazaniimis
bilgilerin  kullanilarak bunlara eklenen yeni bilgilerin yapilandirma siireci olarak
degerlendirmistir. Dewey problem ¢6zmeyi insanin inandiklarinda belirsizlik ve zihninde
karisikhk yaratan tim seyler olarak tanimlamaktadir (Baykul, 2014). Polya (2017) ise problem
¢6zmeyi belirli bir amaca pratik olarak ulasabilmek igin bilingli olarak gerekli eylemlerin
arastirilmasi olarak belirtmistir. Baykul (2014), problem ¢6zme becerisinin kazandirilmasi ve
gelistirilmesinin 6grencilere bilimsel galismalarda, mantiksal disinmede ve akil ylritmede
katkisinin 6nemini belirtmektedir. Problem c¢6zme becerisinin pratikligi ve zamana gore
yayilmasi bireylere 6zgtidiir. Problem ¢6zme zaman ve siire¢ bakimindan farkliliklar gbsterse de
bireylerin problem ¢6zme siirecinde su davraniglarinin gézlenmesini istemektedir; problemi
anlama, ¢6zimi icin plan yapma, plani uygulama ve ¢6zimi goézden gecime davranisidir.
iletisim gercek yasamin bir pargasi ve kisiler arasinda bag kurmanin ana 6gesi olarak
gorilmektedir (Gliney, 2015). Bu bakimdan toplumsallasmanin yansimasi olarak goriilmektedir
(Caglar, 2014). iletisim tirleri olan sozli iletisim, sdzsiiz iletisim, yazili iletisim ve teknik iletisim
kavraminin taraflarindan meydana gelmektedir (Tutar & Yilmaz, 2005).

Dijital cagda gazetecilik, bilisim teknolojileri okuryazarhgina dayali olarak
sekillenmektedir. Yeni medya okuryazarligi veya bilisim teknolojileri okuryazarhgi, bireylerin
dijital medyayr anlama, degerlendirme, (iretme ve etkilesimde bulunma becerilerini
icermektedir (Mahoney & Khwaja, 2016). Bireyler tasarim yaparken probleme yodnelik
driinlerin prototipleri tasarlamali ve sunmalidir. Ogrencilerin prototipleri olustururken
denemeler yapmalari, tasarladiklari farkh Grlinleri test etmeleri ve bu Urinleri elde ettikleri
nicel ve nitel veriler kapsaminda degerlendirmelerini icermektedir.

Oz yeterlik bir kisinin pek cok alanda yiiz yize geldigi karmasik durumlar karsisindaki
genel giveni olarak da tanimlanmaktadir (Scholz vd., 2002). Bir kisinin yasadigi deneyimler,
genel 6z yeterlik inancini olusturur ve bu ozellik, gesitli durumlarla karsilagildiginda goreceli
olarak devam eder (Chen vd., 2004). Oz yeterlik algisi bireyin bir isi basarip basaramayacagi
beklentisini ortaya koymaktadir (Senemoglu, 2001). Bandura (1977) 6z yeterlik algisinin dort
temel kaynaktan etkilendigini belirtmistir. Bu kaynaklar kisisel deneyimler, dolayli deneyimler,
sozel ikna ve duygusal durumdur. Oz yeterlik algisina etki eden bu temel kaynaklarin egitim
O0gretim slirecinde 6grencilerin yasadiklari bircok strateji yontem ve teknik ile 6grencilerin 6z
yeterlik algilarina etki ettigi distnilmektedir. Bu bakimdan 6z yeterlik algisinin gecerli ve
glvenilir bir sekilde 6lctilmesi gerekmektedir.

Alan yazinda 21. yuzyil becerilerine yonelik 6lcek gelistirme c¢alismalari mevcuttur
(Anagln vd., 2016; Aslan ve Alci, 2023; Goksun, 2016; Jia vd., 2016). Ancak konu alaninin
gincel olmasi ve yasadigimiz ylzyilda 6énemli bir konu olmasina ragmen vyeterli dizeyde
¢alisma bulunmamaktadir. Nitekim vyapilan o6lcek gelistirme c¢alismalarindan ortaokul
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ogrencilerine yonelik calismalar da bulunmaktadir (Aslan & Alci, 2023; Kalemkus ve Bulut Ozek,
2022). Bununla birlikte, literatiirde yer alan 6lgeklerin ¢cogunun 6gretmen adaylarina yonelik
gelistirildigi gorlUlmektedir (Aslan & Alci, 2023; Anagiin vd., 2016). Ayrica, yapilan olgek
gelistirme calismalarindan yalnizca P21 cergevesinde belirtilen 21. ylzyil becerilerini kapsayan
olgme araglarinin sinirli sayida oldugu dikkat cekmektedir (Anagiin vd., 2016; Kalemkus & Bulut
Ozek, 2022). Kalemkus ve Bulut Ozek (2022) tarafindan gelistirilen 6lcek ortaokul 6grencilerine
yonelik olmasina ragmen, bu calismada gelistirilen 6lgek s6z konusu olgegin kapsadigl
faktorlere ek olarak daha fazla faktori icermektedir. Tim bu faktorler g6z oniine alindiginda,
glnimdiz egitim sirecinde ¢agdas 6gretim yaklasimlarinin 6nem kazandigi ve 6grencilerin 21.
ylzyil becerilerine yonelik 6z yeterlilik algilarini 6lgmek icin gecerli ve givenilir bir élgme
aracina ihtiya¢ duyuldugu sonucuna varilmistir.

1.1. Arastirmanin Amaci ve Onemi

Bu arastirmanin amaci, ortaokul 6grencilerinin 21. ylzyil becerilerine yonelik 6z
yeterlik algilarini 6lgmek igin gecerli ve glvenilir bir 6lgme araci gelistirmektir. Bireylerin
calistiklari alanlarin yani sira alani disinda da birtakim becerilere sahip olmasi gerekmektedir
(Kozikoglu & Altunova, 2018). Nitekim bireyler yasadigi slirece birtakim becerilere ihtiyag
duyacaklar ve bu becerilere sahip olmak icin calisacaklardir (Akgindiz & Ertepinar, 2015). Bu
dogrultuda bireyin siirekli olarak kendini yenilemesi ve bu becerileri kazanacak ortamlarda
bulunmasi da kaginilmazdir. Nitekim bireyler birtakim becerileri kazanmak igin farkh egitim
ortamlarinda bulunabilir farkl ¢agdas egitim yaklasimlardan gecebilirler. Bireylerin aldiklar
egitim ve uygulamalar sonucunda becerileri ne dlglide kazandiklarina iliskin gegerli ve glivenilir
O0lgme araglarinin olmasi da 6nem arz etmektedir. Bu arastirma kapsaminda ortaokul
ogrencilerinin cagdas egitim uygulamalari sonucunda 21. ylizyil becerilerine yonelik 6z yeterlik
algilarini 6lgmek icin gecerli ve glivenilir bir 6lgme araci gelistirilmesi gerekliligi arastirmanin
onemini ortaya koymaktadir.

2. Yontem
2.1. Arastirma Deseni

Arastirmanin deseni karma yodntem arastirmalari icinde yer alan kesfedici sirali
desendir. Kesfedici sirali desende ilk 6nce nitel veriler toplanir ve ¢éziimlenir daha sonra nitel
verilerin sonuglariyla nicel asamayi uygular. Nicel asamanin sonuglariyla nitel verilerin sonuglari
test edilir ve gelistirilir (Creswell vd., 2003). Kesfedici sirali desen genellikle 6lgme araci
gelistirme deseni olarak bilinmektedir (Creswell vd., 2004). Olgek gelistirme calismasinin nitel
boyutunu literatir taramasi, katilimci gorislerinin alinmasi ve uzman goriisi olusturmaktadir.
Bu U¢ asamadan sonra nihai uygulanacak olan 6lgek formu gelistirilmistir. Calismanin nicel
boyutunu ise uygulama, gegerlik ve giivenirlik galismalari olusturmaktadir.

2.2. Arastirma Grubu

Arastirmada veri toplama araglarindan 21. ylzyil becerilerine yonelik 6z yeterlik algi
Olcegi gelistirme calismasinda gecerlilik ve glvenirlik ¢alismalarina dair ¢alisma evreninden
orneklem secmek icin “uygun drnekleme yéntemi” kullaniimistir. Olgek gelistirme ¢alismasinda
Acimlayici Faktor Analizi (AFA) icin 321, Dogrulayici Faktér Analizi (DFA) icin 328 ve glivenirlik
icin 64 katilimci olmak lizere toplam 713 katilimci yer almistir. Katilimcilara ait demografik
ozellikler Tablo 1’de gosterilmektedir.
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Tablo 1.

Olgek Calismasina Katilan Katilimcilara Ait Demografik Ozellikler

Kategori Alt Kategori AFA DFA Givenirlik
f %% f % f %
Cinsiyet Kiz 185 57.6 177 54 32 50
Erkek 136 424 151 46 32 50
Koéy/Mahalle 110 26.2 110 33.5 31 48.4
Yerlesim Yeri ilce 204 636 210 64 29 453
il 33 103 7 2.5 4 6.3
5 64 19.9 34 11 15 234
Sinif 6 36 12.2 41 12.5 14 21.9
7 104 35.1 129 39.3 19 29.7
8 115 38.9 122 37.2 16 25
Okuryazar 5 1.6 13 3.9 2 3.1
ilkégretim 184 57.3 201 61.3 48 75
Anne Egitim Durumu Lise 69 215 77 235 9 14.1
Lisans (Universite) 56 175 30 9.1 3 4.7
Lisansistu 7 2.1 7 2.1 2 3.2
Okuryazar 2 .6 2 .6 1 1.6
ilkégretim 87 27.1 102 31.1 26 40.6
Baba Egitim Durumu Lise 145 45.2 158 48.2 27 42.2
Lisans (Universite) 74 23.1 45 13.7 7 10.9
Lisansustu 13 4 13 4 3 4.7
0-44 23 7.2 25 7.6 9 14.1
Fen bilimleri Yazil 45-54 29 9 38 11.6 13 20.3
Not Ortalamalari 55-69 62 19.3 65 199 16 25
70-84 86 26.8 65 19.9 11 17.2
85-100 121 37.7 135 41.2 15 234
0-44 56 17.4 34 10.4 7 10.9
. 45-54 38 11.8 44 13.5 8 12.5
g"i;?:“:;g:azm Not 5569 62 193 70 215 15 23.4
70-84 63 19.6 74 22.7 19 29.7
85-100 102 31.8 106 31.9 15 23.4

2.3. Veri Toplama Araci Gelistirme Siireci

Kapsam gecerliliginin saglanmasi amaciyla ilk olarak konuyla ilgili 21 lisansisti (6
doktora ve 15 vyiiksek lisans) tez calismasi ve 27 6zgiin makale incelenmistir. ikinci olarak
calismanin 6n asamasi olan nitel bolimde 21. Ylzyil becerilerinin kazandirilmasina yoénelik
yontem ve teknik uygulanan ve ortaokullarda 6grenim goren 17 ortaokul 6grencisi ile gérliisme
gerceklestirmistir. Bu goriismeler neticesinde 32 Olgek maddesinden olusan uzman goris
formu gelistirilmistir. Uzman goéris formu, Olcek maddelerinin uygunlugu ve kapsam
gecerliligini degerlendirmek icin hazirlanmistir. Lawshe (1975) teknigi kullanilarak uzman
gorisleri analiz edilmistir. 32 maddeden olusan bu form, 2 fen egitimi uzmani, 1 dil uzmani ve
2 egitim bilimleri uzmani (beceri egitimine yonelik ¢alismalari olan) olmak Uzere toplam 5
uzmanin goérisliine sunulmustur. Alaninda uzman kisiler, her bir maddeyi “Uygun”,
“Degistirilerek Kalabilir” ve “Uygun Degil” kategorilerine gére degerlendirmistir. Elde edilen
uzman gorisleri dogrultusunda, her bir maddeye iliskin Kapsam Gegerlilik Orani (KGO) ile
dlcegin genel Kapsam Gegerlilik indeksi (KGI) hesaplanmistir. Bu formiile gére 5 uzmanin
goristine sunulan 6lcek formunda, her bir maddenin kapsam gecerlilik orani hesaplanmistir.
Sonuglara gore, 0.05 anlamhlik dizeyinde, kapsam gecerlilik orani .99’dan ki¢lk madde
bulunmamistir. Bu durum, tim maddelerin yliksek diizeyde kapsam gecerlili§ine sahip
oldugunu gostermektedir (Kalayci, 2008).
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Olgek gelistirilirken 6grencilerde gelismesi beklenen 21. yiizyil beceri tiirlerinin
Olglilmesi amaglanmigtir. Bu beceri tirleri problem ¢6zme, iletisim, tasarim, teknolojiyi
kullanma, takim calismasi, bilgiyi bulma ve kullanmadir. Bu becerilerinin 6l¢ilmesine yonelik
maddelerin gelistiriimesi amacglanmistir. Literatlirde 21. Ylzyil becerilerine yonelik beceri
turlerini 6lgmeye yonelik nicel bir lgme araci bulunmaktadir (Anagiin vd., 2016; Aslan & Alci,
2023; Kalemkus & Bulut Ozek, 2022) ancak galisma kapsaminda ele alinan beceri tiirlerine
yonelik olgme araci bulunmamaktadir. Sonug¢ olarak bu becerileri 6lgmek icin 32 madde
gelistirilmistir. Bu maddelerin hangi beceri tlrleri altinda gelistirildigi, faktor sirasi ve
frekanslari asagidaki Tablo 2’'de gosterilmistir.

Tablo 2.

Olgek Beceri Tiirleri ve Frekanslari

Faktér Frekans (f)
inovasyon
Problem Cozme
Teknoloji
Takim Calismasi
lletisim
Tasarim
Toplam 32
Pilot Uygulama: On deneme asamasinda olusturulan 6lgegin yanitlanabilme siiresi ve
anlasilirhigini belirlemek amaciyla bir sinifta 19 6grenci ile pilot uygulama gerceklestirilmistir.
Uygulama sonunda, ogrenciler tarafindan tim maddelerin anlasildigi ifade edilmistir.
Ogrencilerden alinan geri bildirimler dogrultusunda, 6lcegin anlasilirhgini  artiracak
diizenlemeler yapilmis ve boylece taslak 6lcege son hali verilmistir. Olgek, yapi gegerliliginin
saglanmasi icin hazir hale getirilmistir. Olgek yapi gecerliliginin saglanmasi icin 321 ortaokul
Ogrencisine uygulanmistir.

O b NO DOV

3. Bulgular
3.1. Yapi Gegerliligi
3.1.1. Agimlayici Faktor Analizi

Olgekte AFA’ya baslamadan énce degiskenler arasi korelasyon degerlerinin birbirinden
bagimsiz, u¢ ve kayip degerlerden arinik olmasi; veri setinin normal dagilimi, 6érneklemin
biyukligu ve yeterliligi sinanmasi gereken Olgitlerdir. Ham haliyle 321 kisilik veri setine
“Bartlett Kiresellik Testi” uygulanmistir. Yiiksek negatif carpiklik ve sivrilik 6zelligi gdsteren
madde bulunmamistir. Olcegin Kaiser-Meyer-Olkin (KMO) ve Bartlett Testi sonuclari Tablo 3'te
gosterilmistir.

Tablo 3.
Keiser-Meyer-Olkin (KMO) ve Bartlett Testi

Kaiser-Meyer-Olkin (KMO) Orneklem Olciim Deger Yeterliligi .887
X*=3418.561
Barlett Testi Yaklasik Ki-Kare Degeri Sd=496
P =.000

Tablo 3’'te gorildagi gibi, 6rneklemin yeterliligi icin hesaplanan Kaiser-Meyer-Olkin
(KMO) degeri kritik esik olan 0.60'In Gzerinde ¢ikmistir. Bu durum, A¢imlayici Faktor Analizi
(AFA) yapmanin uygun oldugunu gostermektedir (Blyukoztiirk, 2007). Ayni veriler igin
hesaplanan Bartlett Kiiresellik Testi sonucu 3418.561 olup, 0.05 anlamlilik diizeyinde anlamli
bulunmustur. Bu bulgular, elde edilen verilerin faktor analizi icin uygun oldugunu ortaya
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koymaktadir. 32 madde iceren form ile baslatilan AFA'da, maddeler arasindaki iliskili faktorler
belirlenmistir. Faktorleri belirlemek icin temel bilesenler analizi ile varimax déndirme yontemi
kullanilmistir. Maddelerin yiik degerleri 0.30’un altinda oldugunda, bu maddelerin herhangi bir
faktore katki saglamadigi kabul edilmistir. Ayrica, iki faktor arasindaki yik degerleri farki 0.1
olan maddeler (¢cakisan maddeler) her iki faktore de katki sagladigindan olgekten gikarilmistir
(Kalayci, 2008). Bu degerlere gore 6 madde formdan cikarilmistir. Faktor analizi sonucunda
elde edilen faktorler, yiik degerleri ve acikladiklari varyans oranlari Tablo 4’te gosterilmistir.

Tablo 4.

Faktér Varyans Dederleri ve Madde Yiik Degerleri

Madde Ortak inovasyo Pr?blem Tek'r'nol Takim iletisim  Tasarim
Varyans n Cozme oji Calismasi
m25 581 .701
S m14 551 675
S m24 .556 .652
e m10 .430 481
o m12 390 449
o m26 .530 630
§ m30 576 602
o m23 655 .596
5 m32 572 548
3 m29 510 546
o m27 474 438
= m20 757
2 m21 728
< m22 657
= m19 642
Z m7 739
E ig‘; m8 729
= m9 641
hd m6 .583
£ m?2 757
=z m1 748
= m5 440
m17 .693
% m13 .566
K m31 543
m16 520
X:[ZZ 55.012 11.007 9941 9108 8511 8330  8.045

Tablo 4’te gorildigi gibi AFA sonucunda 6lgek uygulama formu 26 madde ve 6 temel
faktorle toplam varyansin %55.012’sinin agiklandigi gorilmuistlr. Faktor yikleri ve madde
toplam korelasyonlari olumlu olup, yapi gecerliliginin sagladigi gortlmistir. Agiklanan
faktorlerin korelasyon katsayilari ve faktorler arasindaki iliskinin anlamlilik diizeyi incelenmistir.
Korelasyon katsayilari ve faktorler arasindaki degerler Tablo 5'te gosterilmistir.
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Tablo 5.

Faktér Korelasyon Analizi Sonuglari

Korelasyon (r) inovasyon 2;‘::::“1 Teknoloji Z::::;as‘ iletisim Tasarim
inovasyon 1 .513* 521* .634* .321* 418*
Problem Coézme 1 452%* .513* .161* .375*
Teknoloji 1 .627* .324* A421*
Takim Calismasi 1 .291* A11*
iletisim 1 .321*
Tasarim . 1
Note. *p<.01

Tablo 5'te gorildigu gibi, korelasyon katsayisinin mutlak degeri .70-1.00 arasinda
oldugunda yiiksek, .30-.69 arasinda oldugunda orta, .00-.29 arasinda oldugunda ise duslik
diizeyde bir iliski oldugu kabul edilmektedir (Blyukoztlirk, 2007). Tablo 5'e gore; birinci faktor
ile diger faktorler arasinda orta dizeyde iliski vardir (ri2-513; ri3=.521; r14=.634; ris=.321;
ris=.418). ikinci faktériin lg, dért ve altinci faktorlerle orta diizeyde (rs=.452; ry=.513;
r6=.375), besinci faktorle ise diisiik diizeyde iliskisi bulunmaktadir (ras=.161). Ugiincii faktériin
diger faktorlerle orta dizeyde iliskisi bulunmaktadir (r3,=.627; rss=.324; r3s=.421). Dordlinci
faktorin besinci faktor ile arasinda diisik diizeyde (rss=.291), altinci faktorle ise orta diizeyde
iliskisi bulunmaktadir (rs=.411). Besinci ve altinci faktériin arasinda orta dizeyde iliski
bulunmaktadir (rs¢=.321). Tum faktorler arasinda anlamli farklilk gbzlenmektedir (p
=.000<.001).

3.1.2.Dogrulayici Faktor Analizi

AFA sonucu elde edilen 6 faktor ve 26 maddeden olusan 6lcege AMOS-24 programi ile
DFA yapilmistir. DFA katiimci grubu AFA’dan bagimsiz olarak 328 katilimci (ortaokul 6grencisi)
ile gerceklestirilmistir. DFA sonucu olusan degerler Tablo 6’da gosterilmistir.

Tablo 6.

Alti Yapili Faktér icin Dogrulayici Faktér Analizi Sonuglari

Uyum indeksleri ~ On Deger Son Deger Kabul Edilebilir ~ Miikemmel
P .000 .000 .000<.01 .000<.01
x2/sd 1.732 1.565 5 3

RMSEA .047 .042 <.08 <.05

RMR .081 .075 <.08 <.05

GFI .90 91 >.90 >.95

AGFI .87 .88 >.90 >.95

CFI 91 .93 >.90 >.95

Note. *p<.01; RMSEA = root-mean-squareerror of approximation; RMR = rootmeansquareresidual; GFI = goodness of fit index; AGFl =

adjustedgoodness of fit index; CFl = comparative fit index

Tablo 6’da goruldigi gibi ilk analiz, 6 faktorli model icin 6nemli bir “p” degeri
vermektedir (x2 = 439,891, df = 281, p = .000 <.01). Bu nedenle, modeli dogrulamak icin diger
uyum iyiligi degerleri incelenmistir. Tabachnick & Fidell (2007). x2/df=2 gibi ¢ok distk bir
degeri esik deger olarak kabul etmektedir. Uyum degerlerinden RMSEA’nin 0.08'in Uzerindeki
degerler koti bir model olduguna isaret etmektedir (Rigdon, 1996). Uyum degerlerinden GFlI,
AGFI ve CFl degerleri .95'ten biiyik olmalidir (Tabachnick ve Fidell, 2013) Uyum iyiligi degerleri,
genel olarak ya mikemmel ya da kabul edilebilir bulunmustur. Ancak, GFl= .89 ve AGFI = .87
degerleri normalde kabul edilebilir olarak goriilenin altinda kalan degerlerdir. Bu asamada,
tasarim faktoriindeki 23 ve 26 madde artiklari, iletisim faktériindeki 20 ve 21 madde artiklari,
problem ¢oézmedeki 6 ve 11 madde artiklari iliskilendirilerek AMOS programinin sundugu
degisiklik onerileri uygulanmistir. Sonug olarak, 6 faktorli modelin uyum iyiligi degerleri, AGFI
degeri disinda kabul edilebilir veya mikemmel hale gelmistir. AGFI = .87 de kabul edilebilir
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sinira ¢ok yakin bulundugundan, dlclim modelinin 6 faktorli yapisinin yeterince dogrulandigi
soylenebilir.

3.2.Giivenirlik

Olgegin AFA ve DFA ile yapi gegerliligi saglandiktan sonra kalan maddeler {izerinden
yapilan oOlcekteki her bir faktoriin gtivenirlikleri hesaplanmistir. Daha sonra énceden belirlenen
64 katilimciya olgek i¢ tutarhligi ve test tekrar test zamansal giivenirlik katsayisi hesaplanmistir.
Guvenirlik katsayilari Tablo 7’de gosterilmistir.

Tablo 2.

Faktérlerin Glivenirlik Katsayilar

Faktor Guvenirlik Katsayisi Test Tekrar Test (r**)
inovasyon 747 .565*
Problem Cozme .787 .273%*
Teknoloji .750 .709*
Takim Calismasi .821 .751*
iletisim .762 .499%*
Tasarim .669 .688*

*p < .05, **r = pearson correlations coefficient

Kalayci'ya (2008) gore, glivenirlik katsayisinin yorumlanmasinda alfa (a) katsayisi temel
alinmaktadir. Buna gore, a katsayisi .00 ile .40 arasinda oldugunda 6lgek glvenilir kabul
edilmemektedir. a degerinin .40 ile .60 arasinda olmasi, 6lcegin diisik diizeyde glvenilirlige
sahip oldugunu; .60 ile .80 arasinda olmasi, 6lcegin oldukca glivenilir oldugunu; .80 ile 1.00
arasinda olmasi ise O6lgegin yiksek diizeyde glvenilirlige sahip oldugunu gdstermektedir.
Guvenirlik katsayillari dikkate alindiginda tim faktorlerin  olduk¢a glvenilir oldugu
gorilmektedir. Ogrencilerin yanitlarinin tutarhiligini zaman iginde iki noktada (bir ay arayla) test
etmek icin test-tekrar test yontemi kullaniimistir (Hair vd., 2014). 64 6grenciden elde edilen
Ontest ve sontest sonuglar igin normallik varsayimlar yeterli diizeyde karsilandigindan
(carpiklik ve basiklik <+1), puanlar Pearson korelasyon analizi ile test edilmistir. Yapilan analiz,
faktorler icin anlaml pozitif orta ile ylksek korelasyon katsayilari vermistir (r= .275 ile .704).
Olgegin tamami icin tutarhlik yiksektir (r = .941, p = .000<.05). Bu sonuglara gore 6lcegin
zamana bagh rastgele hatalara karsi yeterince glvenilir oldugu goriilmektedir. Arastirma
kapsaminda gelistirilen dlgekte 6grenciler en az 26 puan en fazla 130 puan almislardir.

4. Tartisma, Sonug ve Oneriler

Calisma sonucunda ortaokul 6grencilerinin 21. ylzyil becerilerine yonelik 6z yeterlik
algilarini belirlemek igin 6 faktorlii, 26 maddeden olusan besli likert tlrl 6lgek gelistirilmistir.
Olgegin birinci alt faktérii inovasyon becerisine yénelik ézyeterlik algisi olup 5 maddeden
olusmaktadir. Olgegin ikinci alt faktdrii problem ¢6zme becerisine yonelik 6zyeterlik algisi olup
6 maddeden olusmaktadir. Olgegin (iclincii alt faktorii teknoloji okuryazarhigina yénelik
dzyeterlik algisi olup 4 maddeden olusmaktadir. Olgegin dérdiincii alt faktérii takim calisma
becerisine yonelik dzyeterlik algisi olup 4 maddeden olusmaktadir. Olgegin besinci alt faktori
iletisim becerisine yonelik 6zyeterlik algisi olup 3 maddeden olusmaktadir. Olgegin altinc alt
faktoérii tasarim becerisine yonelik dzyeterlik algisi olup 4 maddeden olusmaktadir. Olgegin
uygulama formunun uzman gorisleri dogrultusunda belirtilen 6zellikleri 6lclip 6lgmedigini
belirlemek icin kapsam gecerliligi yapilmistir. Daha sonra Olcegin yapi gecerligi saglanmis,
glvenirlik analizleri yapilmistir.

Olgegin yapi gegerliligi AFA ile saglanmistir. AFA sonucunda binisik maddeler ile faktér
ylk degerini karsilamayan maddeler cikarilmistir. Nitekim 6lcekte 26 madde kalmis ve 6lgmek
istenilen yapinin %55.012’ni karsilamistir. Olgegin yapi gegerliligi DFA ile dogrulanmistir.
DFA'dan hesaplanan uyum indekslerinin hem kabul edilebilir hem de miikemmel uyum
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gosterdigi tespit edilmistir. Bu sonug, Olcegin yapi gecerliliginin saglandigini ortaya
koymaktadir. Olgek puanlarinin giivenilirligi, i¢c tutarlik test ydntemi ve test-tekrar test yontemi
ile belirlenmistir. Yapi gecerliligi saglandiktan sonra, 6lgegin i¢ tutarlik katsayisi .941 olarak
hesaplanmis ve olgegin yiksek dizeyde glivenilir oldugu sonucuna varilmistir. Yapilan analizler,
Olcegin gecerli ve glivenilir puanlar saglayan bir 6lcme araci oldugunu gostermektedir.

Olgek maddeleri 21. Yizyil becerilerine iliskin temel alanyazindan yola g¢ikilarak
olusturulmustur. Bu kapsamda ilk olarak 6lgegin inovasyon, problem ¢6zme, takim ¢alisma (is
birligi) ve iletisim becerileri, 21. ylizyil ortakhg (Partnership for 21st Century Skills) (P21) olarak
ifade edilen cerceve kapsamindaki beceriler ol¢lt alinmistir (Partnership for 21st Century Skills,
2009). Teknoloji okuryazarhgl boyutu ise Kuzey Orta Bolgesel Egitim Laboratuvari ve Avrupa
Birligi tarafindan belirtilen 21. yuzyil becerileri kapsaminda belirtilen becerilerin igerigi
kapsaminda olusturulmustur (European Union, 2018; North Central Regional Educational
Laboratory, 2002). Son beceri tirli tasarim becerisi ise onimizdeki yiuzyilda bireylere
kazandirilmasi gereken baslica beceri tirleri icerisinde yer almasi gerektigi dikkate alinarak
olusturulmustur (National Research Council, 2012; Milli Egitim Bakanhgi, 2018). Gelistirilen
Olcek tasarim temelli 6grenmeye ve STEM (Science- Technology- Engineering- Matematics) gibi
yaklasimlar uygulandigi okul i¢i ve okul disi ortamlarda 6grencilerin gelisimini 6lgmek igin
kullanilabilir. Ayrica 21. Ylzyil becerileri ile ilgili yapilacak yeni arastirmalara kaynak olacagi
ongorilmektedir. Gelistirilen 0Olgek, ortaokul o6grencilerin 21. yizyll becerilerine iliskin
Ozyeterlik algilarini belirlemek amaciyla kullanilabilir. Boylamsal arastirmalarla ortaokul
ogrencilerinin  21. ylzyll becerilerine yonelik 6zyeterlik algilarindaki degisim siregleri
incelenebilir.

Etik Komite Onayi: Bu ¢alismanin yiritilmesi icin inénii Universitesi Sosyal ve Beseri Bilimler
Bilimsel Etik Arastirma kurulundan (22.04.2021 tarih-2021/8-42 sayi) etik izin alinmistir.

Hakem Degerlendirmesi: Bagimsiz distan.

Yazar Katkilari: Yazarlar makalenin tiim asamalarinda esit diizeyde katki saglamislardir.

Cikar Catismasi: Yazarlar ¢alismanin hicbir asamasinda gikar catismasi beyan etmemektedir.
Finansal Destek: Yazarlar tarafindan makalenin hicbir asamasinda finansal destek alinmamistir.

Yapay Zeka Kullanimi Bildirimi: Yazarlar makalenin calisma asamalarinda hicbir yapay zeka
programindan faydalanmamistir.
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Highlights

e An original self-efficacy scale for 21st-century skills has been
developed.

e The validity and reliability of the scale have been analyzed and
tested.

e The scale has shown high compatibility with secondary school
students.

e A scientific tool has been presented for measuring 21st-century
skills in education.
Abstract

The purpose of this study was to develop a valid and reliable
measurement tool to measure middle school students' self-efficacy
perceptions of 21st-century skills. The study employed an exploratory
sequential design, a mixed-method research design. The study
population was the province of Konya. Convenience sampling was
employed when determining the study sample. The study included 714
middle school students. The scale's content validity was ensured through
expert and participant feedback, and a 32-item application form was
created. Exploratory Factor Analysis (EFA) was conducted to establish
construct validity using the data obtained from the application. The EFA
results explained 55.012% of the total variance. The EFA determined
that the self-efficacy perceptions of 21st-century skills scale consisted of
26 items and 6 factors. Confirmatory Factor Analysis (CFA) was then
applied to the scale to establish construct validity. The CFA results
showed that the fit indices of the scale were between excellent and
acceptable values, confirming the structure of the scale. The scale's
reliability and internal consistency coefficient were calculated as .941.
Furthermore, the scale's stability was confirmed using the test-retest
method. Consequently, the self-efficacy perception scale for 21st-
century skills, developed to measure students' self-efficacy perceptions
in the 21%-century, where a skills-based learning approach has been
adopted, is considered a valid and reliable measurement tool and will
provide reliable scores for determining students' self-efficacy
perceptions. The developed scale can be used to measure student
development in both in-school and out-of-school environments where
approaches such as design-based learning and STEM are implemented
at the middle school level.
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1. Introduction

Learning is considered a permanent behavioral change achieved through experience.
By experience, we mean the environments in which the individual is personally involved, while
by permanent behavioral change, we mean the continuity of a newly acquired behavior
(Taspinar, 2017). Individuals can acquire knowledge, skills, values, and attitudes through
learning (Demirel, 2000). Skill is the ability to accomplish a task and complete it in accordance
with one's educational background (Turkish Language Association, 2021). 21st-century skills
are abilities that support individuals in today's information society to effectively participate in
society (Voogt & Roblin, 2012). 21st-century skills are not newly emerging skills, but they are
skills that have gained importance in the 21st century (Silva, 2009). These skills are the skills
that students need to possess in the 21st century, as determined by a group formed by
academics, politicians, educators, and representatives of companies in the information
technology sector in the United States. Figure 1 illustrates these 21st-century skills.

Figure 1.
21%-Century Skills (Partnership For 21°'-Century Skills, 2009)

Learning and Innovation Skills
(Ogrenme ve Yenilikgilik Becerileri)

e Creativity and Innovation
e Critical Thinking

e Problem Solving

e Communication

e Collaboration

Information, Media and Technology Skills
(Bilgi, Teknoloji ve Medya Okuryazarligi Becerileri

e Information Literacy
e Media Literacy
e Technology Literacy

Life and Career Skills
(Yasam ve Kariyer Becerileri

e Flexibility and Adaptability

e |nitiative and Self-Direction

e Social and Cross-Cultural Skills
e Productivity and Accountability
e Leadership and Responsibility

As shown in Figure 1, 21st-century skills are addressed in the dimensions of learning
and innovation, information-media-technology literacy, and life and career skills to enable
individuals to adapt to the demands of the age. Within the scope of learning and innovation
skills, creativity and innovation refer to an individual's ability to develop original ideas and
generate alternative solutions by using their imagination and knowledge. Critical thinking is the
process of systematically analyzing information, questioning its validity, and arriving at the
truth through reasoning. Problem-solving involves the capacity to analyze challenges faced by
an individual in planned steps and produce effective solutions. Communication skills are the
ability to meaningfully convey feelings and thoughts verbally, in writing, or through
technological means. Collaboration involves individuals working effectively together by sharing
responsibilities toward common goals. Within the dimension of information, media, and
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technology literacy, information literacy refers to the process of obtaining information from
accurate sources, critically filtering it, and using it meaningfully. Technology literacy
encompasses the ability to use digital tools consciously, productively, and safely. Media
literacy encompasses the ability to analyze messages presented in various media
environments, critically evaluate them, and generate content. In terms of life and career skills,
flexibility and adaptability refer to an individual's ability to adapt quickly to changing
conditions, while initiative and self-management refer to the ability to independently direct
one's learning processes and assume responsibility. Social and intercultural skills refer to the
ability to develop collaboration by interacting with different cultures. Productivity and
accountability refer to an individual's ability to work efficiently toward established goals and to
feel responsible for the results. Finally, leadership and responsibility encompass an individual's
ability to lead a group toward common goals, ensure collaboration, and assume an active role
in the process (Partnership for 21st-Century Skills, 2009).

There are many different definitions in the literature regarding the concepts of
creativity and creative thinking. Craft (2003) defines creativity as an individual's ability to
express themselves effectively, along with their intelligence and imagination. Wegerif (2007)
evaluates creative thinking skills within the framework of individuals' abilities to develop
original thoughts, propose new ideas, formulate hypotheses, utilize their imagination, and
propose innovative solutions. Sternberg (2005) defines the creativity process as the process of
constructing new knowledge by adding to previously acquired knowledge. Dewey defines
problem-solving as all the things that create uncertainty and confusion in a person's beliefs
(Baykul, 2014). Polya (2017) defines problem-solving as the conscious search for necessary
actions to practically achieve a specific goal. Baykul (2014) emphasizes the importance of
acquiring and developing problem-solving skills in students' scientific studies, logical thinking,
and reasoning. The practicality and the extension of problem-solving skills over time are
individual-specific. Although problem-solving varies in time and process, it requires individuals
to observe the following behaviors during the problem-solving process: understanding the
problem, making a solution plan, implementing the plan, and reviewing the solution.
Communication is seen as a part of real life and a key element of establishing connections
between individuals (Gliney, 2015). In this respect, it is seen as a reflection of socialization
(Caglar, 2014). Verbal communication, nonverbal communication, written communication, and
technical communication constitute the facets of the concept of communication (Tutar &
Yilmaz, 2005).

Journalism in the digital age is shaped by information technology literacy. New media
literacy, or information technology literacy, encompasses individuals' ability to understand,
evaluate, produce, and interact with digital media (Mahoney & Khwaja, 2016). When
designing, individuals must design and present prototypes of problem-solving products. This
involves students experimenting with prototypes, testing different products they design, and
evaluating these products based on the quantitative and qualitative data they obtain.

Self-efficacy is also defined as a person's general confidence in the complex situations
they face in many areas (Scholz et al., 2002). A person's lived experiences form their general
self-efficacy belief, and this characteristic persists relatively across diverse situations (Chen et
al.,, 2004). Self-efficacy perception reveals an individual's expectation of whether they will
succeed at a task (Senemoglu, 2001). Bandura (1977) stated that self-efficacy perception is
influenced by four primary sources: personal experiences, vicarious experiences, verbal
persuasion, and emotional states. These primary sources, which influence self-efficacy
perception, are thought to influence students' self-efficacy perceptions through the many
strategies, methods, and techniques they experience throughout the educational process.
Therefore, self-efficacy perception must be measured validly and reliably.
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There are scale development studies for 21st-century skills in the literature (Anagiin et
al., 2016; Aslan & Alci, 2023; Goksun, 2016; Jia et al., 2016). However, despite the topic being
current and an important issue in the century we live in, there are not enough studies. Indeed,
among the scale development studies conducted, there are also studies aimed at middle
school students (Aslan & Alci, 2023; Kalemkus & Bulut Ozek, 2022). However, it is seen that
most of the scales in the literature were developed for pre-service teachers (Aslan & Alci,
2023; Anagiin et al., 2016). In addition, it is noteworthy that the number of measurement tools
that cover only the 21st-century skills specified in the P21 framework among the scale
development studies conducted is limited (Anagiin et al., 2016; Kalemkus & Bulut Ozek, 2022).
Although the scale developed by Kalemkus and Bulut Ozek (2022) was designed for middle
school students, the scale developed in this study includes more factors than those covered by
the scale in question. Considering all these factors, it is concluded that contemporary teaching
approaches have gained importance in today's education process and that a valid and reliable
measurement tool is needed to measure students' self-efficacy perceptions for 21st-century
skills.

1.1. Purpose and Importance of Research

The purpose of this study is to develop a valid and reliable measurement tool to
measure middle school students' self-efficacy perceptions for 21st-century skills. Individuals
need to possess certain skills beyond their field of study (Kozikoglu & Altunova, 2018). Indeed,
individuals will need certain skills throughout their lives and will strive to acquire these skills
(Akglindliz & Ertepinar, 2015). Therefore, it is essential for individuals to constantly renew
themselves and be in environments that will enable them to acquire these skills. Indeed,
individuals may find themselves in different educational environments and undergo different
contemporary educational approaches to acquire certain skills. It is also important to have
valid and reliable measurement tools to measure the extent to which individuals acquire skills
as a result of the education and practices they receive. Within the scope of this study, the need
to develop a valid and reliable measurement tool to measure middle school students' self-
efficacy perceptions for 21st-century skills as a result of contemporary educational practices
highlights the importance of this research.

2. Method
2.1. Research Design

The research design is an exploratory sequential design within mixed methods
research. In an exploratory sequential design, qualitative data are first collected and analyzed,
and then the quantitative phase is implemented using the results of the qualitative data. The
results of the quantitative phase are tested and developed using the results of the qualitative
data (Creswell et al.,, 2003). The exploratory sequential design is generally known as a
measurement tool development design (Creswell et al., 2004). The qualitative dimension of
the scale development study consists of a literature review, participant opinions, and expert
opinions. After these three stages, the final scale form was developed. The quantitative
dimension of the study consists of implementation, validity, and reliability studies.

2.2. Study Group

In the study to develop a self-efficacy perception scale for 21st-century skills, one of
the data collection tools, the "convenience sampling method," was used to select a sample
from the study population for validity and reliability studies. A total of 713 participants
participated in the scale development study: 321 for Exploratory Factor Analysis (EFA), 328 for
Confirmatory Factor Analysis (CFA), and 64 for reliability. Participants' demographic
characteristics are shown in Table 1.
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Table 1.

Demographic Characteristics of the Participants Participating in the Scale Study

Category Subcategory EFA CFA Reliability
f %% f % f %
Gender Female 185 57.6 177 54 32 50
Male 136 424 151 46 32 50
. Village/Neighborhood 110 26.2 110 335 31 48.4
Residence
District 204 63.6 210 64 29 45.3
Province 33 10.3 7 2.5 4 6.3
5 64 19.9 34 11 15 23.4
Grade 6 36 12.2 41 12.5 14 21.9
7 104 35.1 129 39.3 19 29.7
8 115 389 122 37.2 16 25
Literate 5 1.6 13 3.9 2 3.1
Primary School 184 57.3 201 61.3 48 75
Mother's Education  High School 69 21.5 77 23.5 9 14.1
Status Undergraduate 56 175 30 9.1 3 47
(University)
Graduate 7 2.1 7 2.1 2 3.2
Literate 2 .6 2 .6 1 1.6
Primary School 87 27.1 102 31.1 26 40.6
Father's Education High School 145 45.2 158 48.2 27 42.2
Status Undergraduate 74 231 45 137 7 10.9
(University)
Graduate 13 4 13 4 3 4.7
0-44 23 7.2 25 7.6 9 14.1
Science Written 45-54 29 9 38 11.6 13 20.3
Exam Grade 55-69 62 19.3 65 19.9 16 25
Averages 70-84 86 26.8 65 19.9 11 17.2
85-100 121 37.7 135 41.2 15 23.4
0-44 56 17.4 34 10.4 7 10.9
Mathematics 45-54 38 11.8 44 13.5 8 12.5
Written Exam Grade  55-69 62 19.3 70 21.5 15 234
Averages 70-84 63 19.6 74 22.7 19 29.7
85-100 102 318 106 31.9 15 23.4

2.3. Data Collection Tool Development Process

To ensure content validity, 21 postgraduate theses (6 doctoral and 15 master's) and 27
original articles were examined. Secondly, in the preliminary phase of the study, the qualitative
part, interviews were conducted with 17 middle school students who had been exposed to
methods and techniques aimed at teaching 21st-century skills. As a result of these interviews,
an expert opinion form consisting of 32 scale items was developed. The expert opinion form
was prepared to assess the appropriateness and content validity of the scale items. Expert
opinions were analyzed using the Lawshe (1975) technique. This 32-item form was presented
to a total of five experts: two science education experts, one linguist, and two educational
sciences experts (who have studied skills education). These experts evaluated each item
according to the categories of "Appropriate," "Can Be Retained with Modification," and "Not
Appropriate." Based on the expert opinions obtained, the Content Validity Ratio (CVR) for each
item and the overall Content Validity Index (CVI) for the scale were calculated. Based on this
formula, the content validity ratio for each item was calculated in the scale form, which was
submitted to five experts for their opinions. According to the results, no item had a content
validity ratio less than .99 at the 0.05 significance level. This indicates that all items possessed
a high level of content validity (Kalayci, 2008).



1977

The scale development aimed to measure the types of 21st-century skills that students
are expected to develop. These skills include problem solving, communication, design, using
technology, teamwork, and finding and using information. The aim was to develop items to
measure these skills. While there is a quantitative measurement tool in the literature to
measure the types of skills related to 21st-century skills (Anagiin et al., 2016; Aslan & Alci,
2023; Kalemkus & Bulut Ozek, 2022), there is no measurement tool for the skill types
addressed in the study. Consequently, 32 items were developed to measure these skills. The
skill types under which these items were developed, their factor order, and frequencies are
shown in Table 2 below.

Table 2.
Scale Skill Types and Frequencies
Factor Frequency (f)
Innovation
Problem solving
Technology
Teamwork
Communication
Design
Total 32
Pilot Implementation: A pilot implementation was conducted with 19 students in one
classroom to determine the response time and comprehensibility of the scale developed
during the pre-test phase. At the end of the implementation, the students reported that they
understood all the items. Based on student feedback, adjustments were made to increase the
scale's comprehensibility, and thus the draft scale was finalized. The scale was prepared for
construct validity. To ensure construct validity, the scale was administered to 321 middle
school students.

O N O DO

3. Findings
3.1. Construct Validity
3.1.1. Exploratory Factor Analysis

Before starting EFA on the scale, the correlation values between variables must be
independent of each other, free from outliers and missing values, the data set must be normal,
and the sample size and adequacy must be tested. The Bartlett Test of Sphericity was applied
to the raw data set of 321 people. No items exhibited high negative skewness or sharpness.
The Kaiser-Meyer-Olkin (KMOQ) and Bartlett Test results for the scale are shown in Table 3.

Table 3.
Kaiser-Meyer-Olkin (KMO) and Bartlett Test

Kaiser-Meyer-Olkin (KMO) Sampling Measurement Value Adequacy .887
X?=3418.561
Bartlett Test Approximately Chi-Square Value Sd=496
p =.000

As seen in Table 3, the Kaiser-Meyer-Olkin (KMO) value calculated for the adequacy of
the sample was above the critical threshold of 0.60. This indicates that conducting Exploratory
Factor Analysis (EFA) was appropriate (Blylkoztirk, 2007). The Bartlett Test of Sphericity
result calculated for the same data was 3418.561, which was found to be significant at the 0.05
level. These findings demonstrate that the obtained data are suitable for factor analysis. In the
EFA initiated with the 32-item form, the associated factors among the items were identified.
Principal component analysis and varimax rotation were used to determine the factors. When
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the item loadings were below 0.30, these items were considered not to contribute to any
factor. In addition, items with a difference in loading values between two factors (overlapping
items) of 0.1 were removed from the scale because they contributed to both factors (Kalayci,
2008). Based on these values, six items were removed from the form. The factors obtained as
a result of factor analysis, their loading values , and the variance rates they explain are shown
in Table 4.

Table 4.

Factor Variance Values and Item Loading Values

Commun Innovati Problem Techno Teamwo Co.mm. .
Item . . unicati  Design
ality on Solving logy rk
on
c 125 581 701
9 114 551 675
g | 24 .556 .652
= 110 430 481
- 112 .390 449
o 126 .530 630
= 1 30 576 602
3 123 655 596
5 132 572 548
8 129 .510 546
o 127 A74 438
%>D 1 20 .757
S 121 728
£ 122 657
e 119 642
< 17 .739
g 18 729
£ 19 641
= I6 583
S ¢ 12 757
% % 11 748
8 = 15 440
117 .693
) 113 566
2 131 .543
116 .520
Explain
e.d 55.012 11.007 9.941 9.108 8.511 8.330  8.045
Varianc
e (%)

As seen in Table 4, the EFA results showed that the scale application form, with 26
items and six main factors, explained 55.012% of the total variance. Factor loadings and item-
total correlations were positive, demonstrating construct validity. The correlation coefficients
of the explained factors and the significance level of the relationship between the factors were
examined. The correlation coefficients and the values between the factors are shown in Table
5.
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Table 5.

Factor Correlation Analysis Results

Problem Comm
Correlation (r) Innovation Solving Technology Teamwork unicati  Design
on

Innovation 1 .513* .521%* .634%* .321%* .418%*
Problem Solving 1 .452% .513* .161* .375%
Technology 1 .627%* .324%* A421%*
Teamwork 1 .291* A11*
Communication 1 .321*
Design . 1

Note. *p<.01

As seen in Table 5, when the absolute value of the correlation coefficient is between
.70-1.00, it is considered a high relationship, when it is between .30-.69, it is medium, and
when it is between .00-.29, it is considered a low level of relationship (Buyukoztiirk, 2007).
According to Table 5, there is a moderate relationship between the first factor and the other
factors (r12=.513; r13=.521; r14=.634; r15=.321; r16=.418). The second factor has a moderate
relationship with the third, fourth, and sixth factors (r23=.452; r,4=.513; r3=.375), and a low
relationship with the fifth factor (r26=.161). The third factor has a moderate relationship with
the other factors (r3,=.627; rss=.324; r3=.421). The fourth factor has a low correlation with the
fifth factor (rss=.291) and a moderate correlation with the sixth factor (rs=.411). There is a
moderate correlation between the fifth and sixth factors (rse=.321). A significant difference is
observed among all factors (p =.000<.001).

3.1.2. Confirmatory Factor Analysis

CFA was performed on the scale consisting of 6 factors and 26 items obtained from the
EFA using the AMOS-24 program. The CFA participant group was conducted independently of
the EFA, with 328 participants (middle school students). The values obtained from the CFA are
shown in Table 6.

Table 6.

Confirmatory Factor Analysis Results for Six Structured Factors

Fit Indices Initial Value Final Value Acceptable Fit Excellent Fit
P .000 .000 .000<.01 .000<.01
x2/sd 1.732 1.565 5 3

RMSEA .047 .042 <.08 <.05

RMR .081 .075 <.08 <.05

GFI .90 91 >.90 >.95

AGFI .87 .88 >.90 >.95

CFI 91 .93 >.90 >.95

Note. *p<.01; RMSEA = root-mean-squareerror of approximation; RMR = rootmeansquareresidual; GFI = goodness of fit index; AGFl =

adjustedgoodness of fit index; CFl = comparative fit index

As seen in Table 6, the first analysis yielded a significant p-value for the 6-factor model
(x2 = 439.891, df = 281, p =.000 <.01). Therefore, other goodness-of-fit indices were examined
to validate the model. Tabachnick and Fidell (2007) accepted a very low value, such as x2/df =
2, as the threshold value. Values of RMSEA above 0.08 among the fit indices indicate a poor
model (Rigdon, 1996). GFI, AGFIl, and CFI values should be greater than .95 (Tabachnick and
Fidell, 2013). Goodness-of-fit indices were generally found to be either excellent or acceptable.
However, GFl = .89 and AGFI = .87 were values below what is normally considered acceptable.
At this stage, the modification suggestions provided by the AMOS program were implemented
by correlating the residuals of items 23 and 26 in the design factor, the residuals of items 20
and 21 in the communication factor, and the residuals of items 6 and 11 in the problem-solving



1980

factor. Consequently, the goodness-of-fit values of the six-factor model were acceptable or
excellent, with the exception of the AGFI value. Since AGFI = .87 was also found to be very
close to the acceptable limit, it can be said that the six-factor structure of the measurement
model was sufficiently validated.

3.2. Reliability

After establishing the scale's construct validity through EFA and CFA, the reliability of
each factor in the scale was calculated using the remaining items. The scale's internal
consistency and test-retest temporal reliability coefficients were then calculated for a pre-
selected sample of 64 participants. The reliability coefficients are shown in Table 7.

Table 7.
Reliability Coefficients of the Factors

Factor Reliability Coefficient (a) Test—Retest Reliability (r**)
Innovation 747 .565%*
Problem Solving .787 .273%*
Technology .750 .709*
Teamwork .821 751%*
Communication .762 .499%*
Design .669 .688*

*p < .05, **r = pearson correlations coefficient

According to Kalayci (2008), the alpha (a) coefficient is used as the basis for
interpreting the reliability coefficient. Accordingly, when the a coefficient is between .00 and
.40, the scale is not considered reliable. An a value between .40 and .60 indicates that the
scale has a low level of reliability; a value between .60 and .80 indicates that the scale is fairly
reliable; and a value between .80 and 1.00 indicates that the scale has a high level of reliability.
When the reliability coefficients are taken into account, it is seen that all factors are highly
reliable. The test-retest method was used to test the consistency of students' responses at two
points in time (one month apart) (Hair et al., 2014). Since the normality assumptions were
sufficiently met for the pretest and posttest results obtained from 64 students (skewness and
kurtosis <+1), the scores were tested using Pearson correlation analysis. The analysis yielded
significant positive moderate to high correlation coefficients for the factors (r=.275 to .704).
Consistency was high for the entire scale (r=.941, p=.000<.05). These results indicate that the
scale is sufficiently reliable against random errors over time. Students received a minimum
score of 26 and a maximum score of 130 on the scale developed for the study.

4. Discussion, Conclusion, and Recommendations

As a result of the study, a five-point Likert-type scale consisting of 26 items and a six-
factor scale was developed to determine middle school students' self-efficacy perceptions
regarding 21st-century skills. The first subfactor of the scale is self-efficacy perception for
innovation skills, consisting of 5 items. The second subfactor is self-efficacy perception for
problem-solving skills, consisting of 6 items. The third subfactor is self-efficacy perception for
technological literacy, consisting of 4 items. The fourth subfactor is self-efficacy perception for
teamwork skills, consisting of 4 items. The fifth subfactor is self-efficacy perception for
communication skills, consisting of 3 items. The sixth subfactor is self-efficacy perception for
design skills, consisting of 4 items. Content validity was conducted to determine whether the
application form of the scale measured the specified characteristics based on expert opinions.
Subsequently, the construct validity of the scale was established, and reliability analyses were
conducted.

The scale's construct validity was established using EFA. As a result of the EFA,
overlapping items and items that did not meet the factor loading values were removed.
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Indeed, 26 items remained in the scale, covering 55.012% of the intended construct. The
scale's construct validity was confirmed with CFA. The fit indices calculated from CFA were
found to be both acceptable and excellent. This result demonstrates that the scale's construct
validity was achieved. The reliability of the scale scores was determined using the internal
consistency test method and the test-retest method. After establishing construct validity, the
scale's internal consistency coefficient was calculated as .941, indicating a high level of
reliability. The analyses performed demonstrate that the scale is a measurement tool that
provides valid and reliable scores.

The scale items were developed based on the primary literature on 21st-century skills.
In this context, the scale's initial criteria were innovation, problem solving, teamwork
(collaboration), and communication skills, as well as skills within the framework of the
Partnership for 21st Century Skills (P21) (Partnership for 21st Century Skills, 2009). The
technological literacy dimension was created within the scope of the skills specified within the
scope of 21st-century skills specified by the North Central Regional Educational Laboratory and
the European Union (European Union, 2018; North Central Regional Educational Laboratory,
2002). The final skill type, design skill, was created considering that it should be among the
main skills that individuals should acquire in the next century (National Research Council,
2012; Ministry of National Education, 2018). The developed scale can be used to measure
student development in in-school and out-of-school environments where approaches such as
design-based learning and STEM (Science-Technology-Engineering-Mathematics) are applied.
It is also envisaged that it will serve as a resource for new research on 21st-century skills. The
developed scale can be used to determine middle school students' self-efficacy perceptions
regarding 21st-century skills. Longitudinal studies can be used to examine the processes of
change in middle school students' self-efficacy perceptions regarding 21st-century skills.

Ethical Approval: Ethical approval for the conduct of this study was obtained from the
Scientific Research Ethics Committee of inénii University, Social and Human Sciences (Date:
22.04.2021 — No: 2021/8-42).

Peer Review: Externally and independently peer-reviewed.
Author Contributions: The authors contributed equally to all stages of the manuscript.

Conflict of Interest: The authors declare that there is no conflict of interest at any stage of the
study.

Financial Support: No financial support was received by the authors for any part of this study.

Artificial Intelligence Usage Statement: The authors confirm that no artificial intelligence tools
were used at any stage of the research or writing process.



1982

References

Akglindilz, D., & Ertepinar, H. (2015). STEM egitimi Tiirkiye raporu “Giiniin modasi mi yoksa
gereksinim mi?” (Rapor no: 15434). istanbul Aydin Universitesi.

Aslan, M., & Alci, B. (2023). Mesleki ve teknik lise 6gretmenlerinin 21. yy becerileri ile okul
yoneticilerine yonelik 21. yy becerileri 6z-yeterlik algilari arasindaki iliski. Elektronik
Sosyal Bilimler Dergisi, 22(87), 1151-1173. https://doi.org/10.17755/esosder.1265817

Baykul, Y. (2014). Ortaokulda matematik égretimi (5-8. siniflar), Pegem Akademi.
Blyukoztirk, S. (2007). Sosyal bilimler igin veri analizi el kitabi (8. Baski). Pegem A Yayincilik

Craft, A. (2003). Creative thinking in the early years of education. Early Years, 23(2), 143— 54.
https://doi.org/10.1080/09575140303105.

Creswell, J.W., Plano Clark, V.L., Gutmann, M., & Hanson, W. (2003). Advanced mixed methods
research designs. In A. Tashakkori & Teddlie (Eds.), SAGE handbook of mixed methods
research in social & behavioral research (2nd ed.). Thousand Oaks, CA: Sage.

Creswell, J. W., Fetters, M. D., & Ivankova, N. V. (2004). Designing a mixed methods study in
primary care. Annals of Family Medicine, 2(1), 7-12.

Caglar, i. (2014). iletisim kavraminin tanimi ve anlami, (ed. I. Caglar, S. Kilig, S. Mutlu, M. E.
Caglar, E. Aydemir ve K. M. Daldal), Genel, Teknik ve Etkili iletisim, Nobel Akademik
Yayincilik Egitim Danismanlik.

Demirel, O. (2000). Plandan uygulamaya 6§retme sanat. Pegem A Yayincilik.

Demirezen, S., & Hamzaoglu, E. (2023). Ortaokul 6grencilerine yonelik 21. ylzyil becerileri 6z
yeterlik 6lcegi gelistirme calismasi. Anadolu Kiiltiirel Arastirmalar Dergisi, 7(2), 157-180.

Giiney, S. (2015). Orgiitsel davranis. Nobel Yayinevi.

Hair, J. F., Jr., Black, W. C., Babin, B. J., Anderson, R. E. & Tatham, R. L. (2014). Multivariate data
analysis (7th ed.). Pearson New International Edition.

Jia, Y., Oh, Y. J,, Sibuma, B., LaBanca, F., & Lorentson, M. (2016). Measuring twenty-first
century skills: development and validation of a scale for in-service and pre-service
teachers. Teacher Development, 20(2), 229-252. http://doi.org/10.1080/13664530.
2016.1143870

Kalayci, S. (2008). SPSS uygulamali cok degiskenli istatistik teknikleri. (3. Baski). Asil Yayincilik.

Kalemkus, F., & Bulut Ozek, M. (2022). Comprehensive 21st century skills scale: Validity and
reliability study. Anadolu Journal of Educational Sciences International, 12(2), 359-388.
https://doi.org/10.18039/ajesi.899338

Kozikoglu, i., & Altunova, N. (2018). Ogretmen adaylarinin 21. yiizyil becerilerine iliskin 6z-
yeterlik algilarinin yasam boyu 6grenme egilimlerini yordama gicl. Yiksek6égretim ve
Bilim Dergisi, (3), 522-531. https://doi.org/10.5961/jhes.2018.293

Lawshe, C. H. (1975). A guantitative approach to content validity. Personnel Psychology, 28(4),
563-575.

Mahoney, K. R., & Khwaja, T. (2016). Living and leading in a digital age: a narrative study of the
attitudes and perceptions of school leaders about media literacy. Journal of Media
Literacy Education, 8(2), 77-98.

Milli Egitim Bakanhgi. (2018), Fen bilimleri dersi 6gretim programi (ilkokul ve ortaokul 3, 4, 5, 6,
7 ve 8. Siniflar). Milli Egitim Basimevi.


https://doi.org/10.17755/esosder.1265817
https://doi.org/10.1080/09575140303105
http://doi.org/10.1080/13664530.%202016.1143870
http://doi.org/10.1080/13664530.%202016.1143870
https://doi.org/10.18039/ajesi.899338
https://doi.org/10.5961/jhes.2018.293

1983

National Research Council. (2012). A Framework for K-12 science education: Practices,
crosscutting concepts, and core ideas. The National Academic Press.

Polya, G. (2017). Nasil ¢6zmeli? Matematiksel ydnteme yeni bir bakis, (Cev: Burak Selguk
Soyer). Tubitak Popdiler Bilim Kitaplari.

Rigdon, E. E. (1996). CFl versus RMSEA: A comparison of two fit indexes for structural equation
modeling. Structural Equation Modeling: A Multidisciplinary Journal, 3(4), 369-379.
https://doi.org/10.1080/1070551 9609540052.

Silva, E. (2009). Measuring skills for 21st-century learning. The Phi Delta Kappan, 90 (9), 630-
634. https://doi.org/10.1177/003172170909000905

Sternberg, R. J. (2005). Creativity or creativities?, International Journal of Human-Computer
Studies, 63(4-5), 370-382. https://doi.org/10.1007/s10763-022-10317-y

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (6th ed.). MA: Pearson.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). MA: Pearson.

Taspinar, M. (2017). Kuramdan uygulamaya 6gretim ilke ve yéntemleri (8th ed.). Pegem
Akademi Yayincilk.

Tutar, H. ve Yilmaz, M.K. (2005). letisim genel ve érgiitsel boyutuyla. Seckin Yayincilik.
Tirk Dil Kurumu. (2021). Tirkge sézliik. https://sozluk.gov.tr/

Voogt, J., & Roblin, N. P. (2012). A comparative analysis of international frameworks for 21st
century competences: Implications for national curriculum policies. Journal of
Curriculum Studies, 44(3), s.299-321. http://dx.doi.org/10.1080/00 220272.2012.668938

Wegerif, R. (2007). Dialogic education and technology. Springer.

iletisim/Correspondence
Dr. Gokhan TASKIN
gkhntskn4288 @gmail.com

Prof.Dr. Gokhan AKSOY
aksoygok44@gmail.com



https://doi.org/10.1080/1070551%209609540052
https://doi.org/10.1177/003172170909000905
https://doi.org/10.1007/s10763-022-10317-y
https://sozluk.gov.tr/
http://dx.doi.org/10.1080/00%20220272.2012.668938
mailto:gkhntskn4288@gmail.com
mailto:aksoygok44@gmail.com

