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Ogretmenlerin 21. Yuzyil Becerilerini Kazandirmaya
Yonelik Yeterlik Algilari Olgceginin Gelistirilmesi: Gecerlik
ve Guvenirlik Calismasi

ibrahim HIZIROGLU' Mahmut ZENGIN?2

Ozet

Bu arastirmanin amaci, égretmenlerin 21. ylzyil becerilerini
kazandirmaya yonelik yeterlik algilarini dlcebilecek gecerli ve
guvenilir bir élcme araci gelistirmektir. Olcek gelistirme
¢calismalarinda izlenen slre¢ takip edilerek olusturan 65
maddelik taslak formla, Bingdl'de cesitli okul turleri, egitim
kademeleri ve branslarda gorev yapan 698 6gretmenden veri
toplanmistir. Olcegin yapi gecerliliginin belirlenmesi adina 372
ogretmenden olusan ilk gruptan toplanan verilerle agimlayici
faktor analizi gergeklestiriimistir. AFA sonucunda 40 madde ve
3 faktorden (yasam ve kariyer becerileri, 6grenme ve yenilik
becerileri, bilgi, medya ve teknoloji becerileri) olusan toplam
varyansin 45.725'ini agiklayan bir yapiya ulasiimistir. Elde edilen
yapinin dogrulanmasi igin 326 6gretmenden olusan ikinci bir
gruptan veri toplanmis ve dogrulayici faktor analizi
gerceklestirilmistir. DFA sonucunda 40 maddeden olusan
O6lcegin model-veri uyumunun dogrulandigi, o&lcegin yapi
gecerlik kriterlerini sagladigi belirlenmistir. Olcegin glvenirlik
analizleri yapilmis ve Cronbach Alpha degeri .932, tabakali alfa
katsayisi .939, McDonald’s Omega katsayisi .934 olarak
bulunmustur. Ogretmenlerin 21. yuzyil becerilerini
kazandirmaya yoénelik yeterlik algilari olcegi, gegerlik ve
guvenirlik ¢alismasiyla dogrulanmis ve 6lgcegin psikometrik
ozelliklerinin yeterli dizeyde oldugu tespit edilmistir.
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Giris

GUnumuzde bilim ve teknolojideki ilerlemeler, bilginin genis kitlelere
hizla yayillmasi, kuresellesme ve iletisim teknolojileriyle birlikte artan
farkli kulturlerin bir arada yasama zorunlulugu, kuresel ekonomik,
cevresel ve sagliklailgili sorunlar, isgucu piyasasindaki rekabetle birlikte
degisen isgucu talepleri gibi durumlar bircok alanda degisim ve
donusumu zorunlu kilmaktadir. 21. yuzyilla birlikte ekonomik, sosyal,
kulturel, bilim ve teknoloji alanlarindaki gelismeler, egitim sistemlerini
ve 6grenme-o6gretme sureclerini de etkilerken ¢cagin insaninin ihtiyac
duydugu yeni becerilerin kazanimini kolaylastirmak Uzere bu
sistemlerin yeniden tasarlanmasini gerektirmektedir. Bu gelismeler
karsisinda egitim kurumlarindan, bireylerin hizla gelisen bilim ve
teknolojiye uyum saglayabilme ve degisen dunyada basarili olabilme
yeteneklerini gelistirmek amaciyla sadece temel becerileri degil, ayni
zamanda ust duzey dusunme becerilerini, 6z-ydénetim becerilerini,
iletisimm ve isbirlik¢i becerilerini, bilgi iletisim teknoloji okuryazarliklari
gibi becerileri bireylere kazandirmasi beklenmektedir (Aygun ve
digerleri, 2016; Kalemkus ve Ozek, 2022). Bireylerin cadin beklentilerini
ve gereksinimlerini karsilamalari icin ihtiya¢ duyulan bu beceriler, 21.
yUzyil becerileri olarak tanimlanirken (Boyaci Belet ve Ozer GUner, 2019)
s6z konusu beceriler, disiplinlerarasi ve cok yonlu olmakla birlikte
karmasik sorunlarla ve tahmin edilemeyen durumlarla basa ¢ikabilecek
ust duzey davranislari icermektedir (Voogt ve Roblin, 2012).

21. yuzyil becerileri, pek cok kurum, kurulus ve kisiler tarafindan cesitli
siniflandirmalara ve isimlendirmelere tabi tutulmustur. Literaturde,
hayatta kalma becerileri (survival skills), temel yeterlikler (key
competences), gerekli beceriler (necessary skills), istihdam edilebilirlik
becerileri (employability skills), 21.yy. becerileri (21 century skills) gibi
bircok isimlendirme ve kategorizasyon bulunmaktadir (European
Parliament and The Council, 2006; NCREL ve The Metiri Group, 2003;
Partnership for 21st Century Skills, 2019; Robinson, 2000; SCANS, 1997;
Trilling ve Fadel, 2009; Wagner, 2008). Bu beceri kategorilerinin
arasinda 21. yuzyil becerilerini tanimlayan ve kategorize eden Uzerinde
en ¢ok arastirma yapilan genel kabul gérmus beceri cercevelerinin
basinda Partnership for 21st Century Skills (P21) beceri cercevesi
gelmektedir (Cansoy, 2018; Dede, 2010; Gelen, 2017, Hamarat, 2019;
Kalemkus ve Ozek, 2022; Kiyasodlu ve Ay Ceviker, 2020; Maire ve
digerleri, 2017). P2T'e gore 21.yuzyil becerileri, yasam ve kariyer becerileri,
ogrenme ve yenilik becerileri, bilgi, medya ve teknoloji becerilerinden
olusan Uc¢ kategoriye ayrilmistir. S6z konusu beceri siniflandirmasi Tablo
1'de gosterilmistir.
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Tablo 1
21. Yuzyil Becerileri Siniflandirmasi (Partnership for 21st Century Skills, 2019)
OJrenme ve Yenilik Yasam ve Kariyer | Bilgi, Medya ve
Becerileri: Becerileri: Teknoloji
Elestirel DUsunme ve Esneklik ve Uyum Becerileri:
Problem Cdzme Girisimcilik ve Oz | Bilgi Okuryazarhigi
Yaraticilik ve Yenilikcilik | Yonetim Medya Okuryazarhgi
lletisim ve Is Birligi Sosyal ve Kulturlerarasl | Bilgi iletisim Teknoloji
Beceriler Okuryazarhgi
Uretkenlik ve Hesap
Verilebilirlik
Liderlik ve Sorumluluk

P2T'e (2019) gore, 21. yuzyilda ogrencileri gelecege hazirlamak icin
yaraticilik, yenilikcilik, elestirel dusinme, problem ¢cézme gibi 6grenme
ve yenilik becerilerine odaklanmak buyuk énem tasimaktadir. Bu
beceriler, karmasik ve belirsiz yasam kosullarinda o6grencilere rehberlik
etmelerine ve basarili bir sekilde ilerlemelerine yardimci olacaktir.
OJrenme ve yenilik becerilerinden olan yaraticilik ve inovasyon becerisi,
ogrencilerin  farkli  fikirler  Uretebilme, analiz edebilme ve
degerlendirebilme yeteneklerini gelistirmeyi hedeflerken, beyin
firtinasi gibi fikir olusturma tekniklerini kullanmayi, etkili iletisim
kurarak yeni ve degerli fikirler ortaya koymayi, farkli dusuncelere acik
olmay! ve geri bildirimi calismalarina dahil etmeyi icermektedir. Bir
diger beceri olan elestirel dusunme ve problem c¢bdzme becerisi,
ogrencilerin farkli dustinme stratejilerini kullanarak durumlara uygun
cozumler Uretebilme yeteneklerini gelistirmeyi amaclarken karmasik
sistemleri analiz ederek genel sonuclar cikarabilmeyi, bilgi ve
argumanlar arasinda baglantilar kurmayi ve sentezlemeyi, elestirel
dusunceyle 6grenme sureclerini degerlendirebilmeyi ve daha lyi
cozumlericin 6nemli sorular sormayi icermektedir. Bu kategorideki son
beceri olan iletisim ve is birligi becerisi, dgrencilerin dusuncelerini ve
fikirlerini etkili bir sekilde ifade edebilmeleri, anlayabilmeleri ve
baskalariyla is birligi yapabilmeleri icin gerekli gorulirken farkl
ekiplerle verimli bir sekilde calisabilme becerisini sergilemeyi, ortak bir
hedefe ulasmak adina esneklik ve isteklilik gostermeyi, ortak
calismalarda sorumluluk almayi ve ekipteki her bir bireyin katkilarina
deger verme becerisini kapsamaktadir.

P21, degisen sartlar ve yasam-calisma ortamlarindaki donusumlerin
sonucunda, dusunme becerileri ve icerik bilgisinin &tesinde bir dizi
beceri ve yetenegin gerekliligini vurgulamaktadir. Yasam ve kariyer
becerileri olarak kategorize edilen bu beceriler, bireylerin kuresellesen
rekabetci bilgi caginda basarili olmalari ve karmasik yasam ve calisma
ortamlarinda basarili bir sekilde hareket etmeleri icin gereklidir. S6z
konusu beceriler; hizla degisen ortamlarda farkli rollere ve is
sorumluluklarina adapte olmayi, belirsizlikle basa ¢cikma ve verimli bir
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sekilde calismayi iceren esneklik ve uyum becerisine, zamani ve is
yukunu dengeli bir sekilde idare etmeyi, surekli 6grenmeyi ve Kisisel
gelisime odaklanmayi iceren girisimcilik ve 6zydnetim becerisine, etkili
iletisim kurma, kulturel farklihklara ve farkli dusUncelere saygi
gostermeye odaklanan sosyal ve Kkulturlerarasi becerilere vurgu
yapmaktadir. Ayni sekilde baski altinda bile hedefler belirlemeyi, isleri
verimli bir sekilde ydonetmeyi iceren uretkenlik ve hesap verilebilirlik
becerisi, Kisilerarasi iliskilerde baskalarinin  gUclu ydénlerinden
faydalanarak ortak hedeflere ulasmayl saglamayi, 6rnek olmayi ve
baskalarina ilham vermeyi, toplumun cikarlarini gdzeterek sorumlu bir
sekilde hareket etmeyi kapsayan liderlik ve sorumluluk becerisi de
yasam ve kariyer becerilerinin dnemli bir yénudur (Partnership for 21st
Century Skills, 2019).

21. yuzyil insani, bilgiye kolay erisimin saglandigi, hizli teknolojik
degisimlerin yasandig ve is birligi becerilerinin 6nem kazandigi bir
teknoloji-medya odakli ortamda yasamini surdurmektedir. P21'e gore
ogrenciler gelecekte meslek sahibi olabilmek ve c¢alisanlar, is
dunyasinda varlik gosterebilmek icin bilgi, medya ve teknolojiyle ilgili
islevsel becerilere sahip olmak durumundadir. Bu baglamda bilgi,
medya ve BIT okuryazarlidi becerileri énem kazanmaktadir. Bilgi
okuryazarligi; bilgileri elestirel ve yetkin bir sekilde degerlendirmeyi,
farkli kaynaklardan gelen bilgiyi yonetmeyi, bilgiye erisim ve kullanimi
sinirlandiran etik ve hukuka dair konularla ilgili temel bir anlayisa sahip
olmayi icerirken medya okuryazarligl; medyada yer alan iletilerin nasil
ve hangi amaclarla olusturuldugunu anlamaya, degerlerin, inanclarin
ve bakis acilarinin mesajlari yorumlamadaki etkisine, medya erisimi ve
kullanimi ile ilgili etik ve hukuki konular hakkinda bilgi sahibi olmaya,
medya urunleri olustururken cok kulturlt ortamlara en uygun ifadeleri
ve yorumlari kullanma becerilerine odaklanmaktadir. Bilgi iletisim
teknoloji okuryazarhgi ise, bilginin arastirilmasi, degerlendirilmesi ve
iletilmesinde teknolojiyi bir arac olarak etkin bir sekilde kullanmayi,
dijital teknolojileri ve sosyal aglari etkin bir bicimmde kullanmayi, bilgi
teknolojilerinin erisim ve kullanimini ¢evreleyen etik ve hukuka dair
konular hakkinda bilingclenmeyi kapsamaktadir (Partnership for 2lst
Century Skills, 2019).

Gorulecegdi Uzere 21. yuzyil becerileri, bireylerin gundelik hayatlarinda ve
mesleki yasamlarinda basarili olmalari icin gereken bilgi, beceri ve
uzmanliklari icermektedir. S6z konusu becerilerin  kazandirilmasi
noktasinda kuresel dlcekte bir farkindalik olustugunu ve bircok Ulkenin
egitim programlarinda reform calismalarinin oldugunu sdylemek
mUmkunddr.  Ulkemiz 6zelinde degerlendirildiginde, mufredat
guncelleme calismalariyla beceri temelli bir egitim yaklasimin
benimsendigini ve Turkiye Yeterlikler Cercevesiyle bu becerilerin
vurgulandigr gérulmektedir. EJitim politikalarindaki reformlar ve
mufredat guncellemelerinin  yani sira  21. yuzyill becerilerinin
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kazandirilmasinda hi¢c suphesiz en buyUk pay ogretmenlere
dusmektedir (Hamarat, 2019; Ozyurt, 2020). OJretmenler, 6grencilere
s6z konusu becerileri kazandirabilmek icin oncelikle kendilerinin bu
becerilere sahip olmalari ve kendi beceri seviyelerini degerlendirmeleri
gerekmektedir. Ogretmenlerin beceri seviyelerini dederlendirmeleri ve
gelistirmeleri bu becerileri 6grencilere aktarma surecinde daha etkili
olmalarini saglamaktadir. Bu amac¢ dogrultusunda o6gretmenlerin séz
konusu becerilerin kazandirilmasinda yeterlik algilarinin belirlenmesi;
ogretmenlerin hangi becerilere sahip olduklarini ve hangi alanlarda
gelisim ihtiyaclari oldugunu anlamaya yardimci olmaktadir.

Alanyazinda, 21. yuzyil becerilerinin degerlendirilmesine yonelik bir dizi
arac¢ gelistirilirken bircok saha arastirmasi gerceklestirilmistir. Bu
calismalar, farkli alanlarda yapilmis olup, égrencilerin okuduklari
seviyeye bagli olarak 21. yuzyil beceri duzeylerini 6lcmeyi amaclayanlar,
ogretmen adaylari veya ogretmenlerin becerilerini degerlendirmeyi
hedefleyenler ve ayni zamanda okul muddurleri ve ydneticilerin
yetkinliklerini degerlendirmeye yonelik olanlar seklinde
siniflandirilabilir.  OJrencilerin  editim seviyelerine bagdlh olarak
gelistirilen dlcekler degerlendirildiginde anasinifi (Simsar ve digerleri,
2022; Yalcin ve digerleri, 2020), ilkokul (Boyaci ve Atalay, 2016), ortaokul
(Bozkurt ve Cakir, 2016; DUzgUner ve diderleri, 2022; Kalemkus ve Ozek,
2022), lise (Cevik ve Senturk, 2019; Eryilmaz, 2020) ve Universite
ogrencilerinin  (Yilmaz ve Alkis, 2019) sahip olduklar 21. yuzyil
becerilerinin  dlculmesine  ydnelik  bircok arag  gelistirildigi
gorulmektedir. Ogretmen adaylari ve déJretmenlere yoénelik yapilan
calismalar incelendiginde égretmenlerin ve 6gretmen adaylarinin 21.
yuzyil 6grenen ve ogreten becerileri (Orhan Goksun, 2016), 2l.yuzyil
becerilerine yoénelik yeterlik algilari (Aygun ve digerleri, 2016),
ogretmenlerin beceri 6gretimi yeterlik algilarina yonelik (Celik ve Cetin,
2020) olcekler gelistirilmistir. Ayrica 6gretmen goruslerine dayali olarak
okul mudurleri ve yéneticilerinin 21.yuzyil becerilerini degerlendirmeye
yoénelik dlceklerde literatUrde yer almaktadir (Coban ve digerleri, 2019;
Yilmaz, 2021).

OJretmenlerin 21. ylzyil becerilerini 6gretme ve kazandirmaya dénuk
yapilan calismalarin sinirli oldugu gérulmektedir. Goksun (2016)
tarafindan  gelistirilen  21.  yuzyil &greten  becerileri  0dl¢edi;
teknopedagojik, esnek &gretme, onamaci, yonetsel ve Uretimsel
beceriler olmak Uzere bes faktor altinda toplanmistir. Celik ve Cetin
(2020) tarafindan gelistirilen 6gretmenlerin beceri d6gretimi yeterlik
algilari olcegdi; is birligi, iletisim, yaraticilik, problem ¢cézme ve elestirel
dusunme olmak Uzere bes faktdrden olusmaktadir. Gelistirilen
Olceklerin disinda beceri 06gretimine iliskin Turkceye uyarlama
calismalari da yapilmistir. Ozyurt'un (2020) “2lyUzyil beceri égretimi
olceginin Turk kulturdne uyarlanmasi” adli calismasi problem ¢c6zme,
isbirligi, teknolojinin yarari ve yenilik boyutlarini; Gur ve digerlerinin
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(2023) uyarlama calismasi, iletisim, elestirel dusunme, yaraticilik ve
isbirligi boyutlarini icermektedir. Gorulecegdi Uzere o6gretmenlerin 21.
yuzyil becerilerini 6gretimi degerlendirmek Uzere gelistirilen olgekler,
genel olarak elestirel dusunme, problem ¢dzme, iletisim, is birligi,
yaraticilk gibi  6grenme ve yenilik becerilerinin  0gretiminin
degerlendiriimesine  odaklanmaktadir. Bu arastirmayla diger
calismalardan farkli olarak 21. yUzyil becerileri kategorileri arasinda
taninirligr en yuksek ve Uzerinde en ¢cok calisma yapilan P21'in beceriler
cercevesini kuramsal olarak merkeze alarak égretmenlerin 21. yuzyil
becerilerini kazandirmaya yénelik yeterlik algilarini daha kapsamli bir
sekilde, tum beceri kategorileriyle (6grenme ve yenilik becerileri, yasam
ve Kkariyer becerileri, bilgi, medya ve teknoloji becerileri)
degerlendirilmesi amaclanmaktadir. Ayrica bu calisma, 6gretmenlerin
21. yuzyil becerilerinin kazandirmaya yonelik yeterlik algilarinin bilimsel
verilerle degerlendirilmesine, 6gretmenlerin séz konusu becerilere dair
farkindaliklarinin artmasina, kisisel ve mesleki gelisim hedeflerini
belirlemelerine katki saglamasi acisindan onemli gérulurken bu
cercevede s6z konusu calismanin yapilacak arastirmalara yol gdsterici
olacagl ongdrulmektedir.

Yontem

OJretmenlerin 21yuzyil becerilerini kazandirmaya yénelik yeterlik
algilari 6lceginin gelistiriimesinde; olay ve olgulari kendi kosullarricinde
oldugu gibi degistirme ve etkileme cabasi gostermeden tanimlamayi
kapsayan betimsel tarama modeli kullanilmistir (Erkus, 2021; Karasar,
2018).

Bu arastirma icin Bingdl Universitesi Sosyal ve Beseri Bilimler Bilimsel
Arastirma ve Yayin Etigi Kurulundan 03.01.2023 tarih ve
33117789/044/88960 sayil kararla izin alinmustir.

Calisma Grubu

Arastirmanin calisma grubu, Bingol ilinde farkl egitim kademelerinde
(okul 6ncesi, ilkdgretim, ortadgretim) gorev yapan 698 6gretmenden
olusmaktadir. Calisma grubunun belirlenmesinde; farkli brans, kademe
ve okul turlerinden ogretmenlere ulasiimasini hedeflendiginden
maksimum c¢esitlilik ornekleme yontemi tercih edilmistir (BUyukdzturk
ve digerleri, 2018). Veri toplama surecinde acimlayici faktor analizi (AFA)
ve dogrulayici faktér analizi (DFA) icin iki farkli calisma grubundan veri
toplanmistir. YUz yUze gerceklestirilen veri toplama surecinde AFA icin
372, DFA icin 326 ogretmene ulasiimistir. AFA ve DFA analizlerin
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gerceklestirildigi calisma gruplarinin cinsiyet, mezuniyet, brans, gorev
yapilan kademe ve mesleki kideme dair bilgiler Tablo 2'de gdsterilmistir.

Tablo 2
Calismma Grubunun Ozellikleri

Birinci Calisma ikinci  Calisma
Grubu Grubu
f % f %
Erkek 180 48.4 154 472
Cinsiyet  Kadin 192 516 172 52.8
Toplam 372 100 326 100
Fen Edebiyat Fak. 101 272 66 20.2
Egitim Fak. 225 60.5 236 72.4
llahiyat Fak. 38 10..2 14 43
Mezuniy Diger 5 13 10 3.1
et Cevap Vermeyen 3 0.8 0 0
Toplam 372 100 326 100
Turkge, Turk Dili ve Edb. 53 14.3 33 10.1
Sosyal Bilgiler, Cografya,
Tarih, Sosyoloji, Felsefe =2 14 21 65
an ?IL, Fizik, Kimya, 51 136 57 83
Biyoloji
Ingilizce, Arapca, £ 126 22 08
Almanca
DKAB-IHL Meslek 48 12.9 16 4.9
Brans Matematik 42 1.3 3] 9.5
Okul  Oncesi, Cocuk
Gelisimi Sinif 34 9.3 107 329
Ogretmenligi
Gorsel Sanatlar, Muzik,
Beden Egitimi 20 >4 23 7
Rehberlik, Ozel Egitim 9 2.4 16 49
Bilisim Teknoloji 6 1.6 4 12
Mesleki Alanlar (Makine,
Ticaret, Elektrik, Saglik) 3 08 & 27
Cevap Vermeyen 3 0.8 7 2.1
Toplam 372 100 326 100
Okul Oncesi 5 13 13 4.0
ilkokul 37 9.9 106 325
Ortaokul 140 37.6 74 227
Kademe Lise 182 489 133 40.8
Cevap Vermeyen 8 2.2 0 0
Toplam 372 100 326 100
1-5Yil 66 17.7 50 15.3
6-10 Yil 109 293 15 353
1-15 Vil 69 18.5 71 21.8
Mesleki 16-20 Vil 48 12.9 44 13.5
Kidem 21 ve Ustu 54 14.5 25 7.7

Cevap Vermeyen 26 7 21 6.4
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Total 372 100 326 100

Devlet 319 85.7 326 100
Okul Ozel 53 14.3 0 0
Tard Toplam 372 100 326 100

Arastirma kapsaminda acimlayici faktéor analizi icin 395 &gretmene
ulasiimis ancak eksik ve &zensiz doldurulan 15 form analize dahil
edilmemistir. Elde edilen verilere u¢ deger analizi yapilmis ve 8 anket
formu uc¢ deger icerdigi icin veri setinden cikarilmistir (Secer, 2015a).
Dogrulayici faktér analizi icin 346 6gretmenden veri alinmis ancak 13
anket formu eksik veri, 7 anket formu da u¢ deger icerdigi icin analiz
disinda tutulmustur. AFA icin 372, DFA icin 326 6gretmenden toplanan
veriler analiz edilmistir.

Bir 6lcme aracinin gelistirilme surecinde faktér analizi igin literaturde
yeterli orneklem sayisiyla ilgili farkl gorusler yer almaktadir. Comrey ve
Lee (1992), faktdr analizinde 6rneklem buyukluguyle ilgili 100'Un zayif,
200'Un orta, 300'Un iyi, 500'Un ¢ok iyi, 1000'in ise mUukemmel oldugunu,
Kline (1994) mutlak dlcut olarak 200 kisilik érneklemin yeterli olacagini,
Bryman ve Cramer (2001) ise érneklem buyuklugu ile ilgili madde
sayisinin bes ya da on kati kadar kisiye ulasmanin gerekli oldugunu
ifade etmektedirler (akt: Buyukozturk ve digerleri, 2021, 206). Calisma
kapsaminda ulasilan sayl, uygulama dncesi madde sayisinin (65 madde)
bes katindan fazla olmasi ve literatirde genel kabul gérmus 300
sayisinin (Cokluk ve digerleri, 2021) Uzerinde bir sayi olmasi acisindan
yeterli orneklem olarak kabul edilebilir.

Veri Toplama Araci

Arastirmmanin amaci, 6gretmenlerin 21. yuzyil becerilerini kazandirmaya
yoénelik yeterlik algilarini belirlemek icin bir dlcme araci gelistirmektir.
Bu amac¢ dogrultusunda, alan yazin taramasi yapilmis ve literattrde
bircok siniflama icinden 21.Yizyil Becerileri icin Ortaklik [Partnership for
21st Century Skills (P21)] tarafindan hazirlanan beceriler cercevesi teorik
olarak merkeze alinmistir. P21'in beceriler cercevesinin kuramsal olarak
esas alinmasinda, 21. yuzyil becerileri kategorileri arasinda taninirligr en
yuksek, uzerinde en ¢cok inceleme yapilan, dunya capinda en ¢ok kabul
godren beceri ¢cercevelerinin basinda olmasi etkili olmaktadir (Cansoy,
2018; Dede, 2010; Gelen, 2017; Hamarat, 2019; Kiyasoglu ve Ay Ceviker,
2020; Maire ve digerleri, 2017). Ayrica P21 tarafindan hazirlanan projede
becerilerin 6grenciye kazandirilmasinda 6grenme ortaminin kurdugu
destek sistemleriyle (standartlar, degerlendirmeler, mufredat ve
ogretim, mesleki gelisim ve 6grenme ortamlari) beceri aktarimina
uygun olarak tasarlanmis olmasi da P21in teorik olarak merkeze
alinmasinda etkilidir.

Olcme araci gelistirilmesi sUrecinde alan yazin taramasi sonucu
kuramsal cerceveyi yansitacak 69 maddeden olusan bir madde havuzu



PAUEFD, 62, 272-295 [2024] i. Hiziroglu ve M. Zengin https://doi.org/10.9779/pauefd.1319658

hazirlanmistir. Maddelerin olusturulma surecinde P2T'in U¢ boyut ve
sekiz alt boyuttan olusan beceri kategorisi dikkate alinmistir. Hazirlanan
maddeler, kapsam gecerliliginin saglanmasi adina bes alan uzmanina,
bir dil uzmanina ve dort égretmene sunulmustur. Uzmanlardan gelen
geri bildirimler dogrultusunda bazi maddeler revize edilmis, doért
madde ise taslak formdan cikarilmistir. Hazirlanan deneme formundaki
her bir madde “Hicbir Zaman (1), Nadiren (2), Ara Sira (3), Genellikle (4),
Her Zaman (5) seklinde besli likert tipi dereceleme olcegine gore
puanlanmistir (Secer, 2015a; Sénmez ve Alacapinar, 2016). Olcek
yapisinin ortaya cikarilmasi adina oncelikle acimlayici faktor analizi
yapilmis ve bu analiz sonucunda 40 madde ve ¢ farkli boyut iceren bir
model elde edilmistir. Daha sonra, bu yaplyl dogrulamak icin
dogrulayici faktor analizi gergeklestirilmis ve nihai olcek formu
olusturulmustur. Ogretmenlerin 21. yUzyil becerilerini kazandirmaya
yonelik yeterlik algilarini élcen bu skalada, en yuksek puan 200 ve en
dustk puan 40 olarak belirlenmistir. Olcekten yUksek puan almak,
ogretmenlerin 21. yuzyill becerilerini kazandirmaya yoénelik yeterlik
algilarinin guclu oldugu anlamina gelmektedir.

Verilerin Analizi

Olcedin yap! gecerliligini incelemek icin acimlayici faktor analizi
oncesinde verilerin faktdér analizine uygunlugunun degerlendirilmesi
adina Bartlett kuresellik testi yapilmis ve Kaiser-Meyer-Olkin (KMO)
sonuclarl referans alinmistir. AFA'da verideki carpikliktan daha az
etkilenmesi ve faktér yuklerini daha dogru kestirdigi icin polikorik
korelasyon matrisi tercih edilirken faktdr cikarma yontemi olarak
verilerin cok degiskenli normal dagilim gdstermedigi durumlarda
kullanilan agirhiklandirilmamis en kucuk kareler yontemi (Unweighted
Least Squares [ULS]) secilmistir. Veri setinin cok degiskenli normal
dagilima sahip olup olmadigini degerlendirmek amaciyla, Mardia (1970)
tarafindan gelistirilen basiklik katsayisi kullanilmis ve yapilan test
sonucunda, degiskenlerin  normal bir dagilim gdstermedigi
anlasiimistir (p<0.05). Agirhiklandirilmamis en kucuk kareler yontemi,
modelde elde edilen korelasyon matrisleri arasindaki farklarin karesini,
hata varyansini minimuma indirgemeye odaklanirken korelasyon
matrisindeki kosegen degerleri dikkate almamaktadir. Bu yéntem, ¢cok
boyutlu yapilarda faktorler arasindaki korelasyonlarin varliginin daha
muhtemel oldugu sosyal bilimlerde tercih edilmektedir (Bektas, 2015;
Kilig, 2022b). Faktdrlerin daha belirgin hale getirilmesi ve ayristiriimasi
icin faktérler arasi iliski oldugu dusUncesine dayanan egik déndurme
yoéntemlerinden Direct Oblimin yontemi kullaniimistir (Tabachnick ve
Fidell, 2020). Faktorler arasi korelasyon matrisinde .32 ve Uzeri
korelasyon degerleri egik dondurme icin yeterli kabul edilirken analizde
faktorler arasi tespit edilen korelasyon degerlerine dayanarak tercih
edilen egik dondurme yoénteminin isabetli oldugu sdylenebilir. AFA
sonucunda ortaya cikan faktor yapisini test etmek Uzere farkl bir



PAUEFD, 62, 272-295 [2024] i. Hiziroglu ve M. Zengin https://doi.org/10.9779/pauefd.1319658

gruptan toplanan verilerle dodrulayici faktoér analizi yapilmistir. Olcek
maddelerinin ve boyutlarinin guvenirliligi Cronbach Alfa, tabakali alfa
ve McDonald's Omega guvenirlik katsayisi kullanilarak
degerlendirilmistir.

Bulgular
Acimlayici Faktér Analizine iliskin Bulgular

Olcegin faktdr analizine uygunlugunu degderlendirmek amaciyla
Kaiser-Meyer Olkin (KMQO) katsayisi incelenmis ve ayni zamanda Bartlett
Kuresellik testi uygulanmistir. Analiz sonucunda KMO degeri .924,
Bartlett Kuresellik testi (x2=4023,8; p<.001) anlaml bulunmustur. Elde
edilen sonuclarin, KMO katsayisinda alt sinir kabul edilen .60'in Uzerinde
olmasi ve Bartlett testinde hesaplanan ki-kare istatistiginin anlamli
cikmasi (Buyukozturk, 2020), veri setinin faktdr analizine uygun
oldugunu gostermektedir. Veri setinin faktér analizine uygunlugunun
degerlendirilmesinden sonra acimlayici faktor analizi
gergeklestiriimistir. AFA'da oncelikle 6lcegdin yapisinin ortaya ¢ikarilmasi
adina boyut sayisina karar verilmistir. LiteratUrde faktér sayisinin
belirlenmesinde cesitli yontemlerin  tartisildigl, boyutlarin  tespit
edilmesinde birden fazla yontemin kullanilmasinin daha saglikl
sonuclara ulasmayi destekledigi yer almaktadir (Kilig, 2022a). Bu
calismada ise faktdr sayisina karar verme suUrecinde yamac-birikinti
grafigi (Scree Plot), kismi korelasyonlarin ortalamasi (Minimum Average
Partial Correlation [MAP]) ve paralel analiz (PA) testlerinden
yararlaniimistir. MAP testi sonucunda ve PA analizinde %95'lik
ozdegerler referans alinarak ug¢ faktor dnerisiyle karsilasiimistir. Benzer
sekilde Scree Plot grafigi incelendiginde U¢ kirilimdan sonra plato
yaptigl gorulmektedir. Bu yontemlerden elde edilen sonuclara dayall
olarak dlcegin faktdr sayisinin U¢ olmasina karar verilmistir. Asagida
Sekil Tde Scree Plot grafigi yer almaktadir.

Sekil 1
Scree Plot Grafigi
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AFA'da faktor sayisi 3 olarak belirlendikten sonra maddelerin olcekten
cikarilmasi surecinde maddelerin faktdr yuk degerlerinde alt sinir .40
olarak kabul edilirken (Cokluk ve digerleri, 2021, Sencan, 2005)
maddelerin birden fazla faktorde yer almasi durumunda faktor yuk
degerleri arasinda en az .10 olmasi referans alinmistir (Buyukozturk,
2020; Secer, 2015a). Tablo 3'te Direct Oblimin dondurme ydntemiyle
elde edilen faktor yapisi, dondurulmus maddelerin faktor yuk degerleri,
faktorlere iliskin 6z degerler ve aciklanan varyanslar yer almaktadir.
Tablonun daha net okunabilmesi icin .40'In altinda kalan faktér yuk
degerleri tabloya yansitilmamistir.

Tablo 3

Déndurdlmus Faktor Yukleri
Maddeler 1.Faktor 2.Faktor 3.Faktor
M1 522
M2 .652
M 4 647
M6 489
M7 .613
M9 514
M 10 .656
M 11 427
M 12 532
M 14 .610
M 15 515
M 18 .623
M 19 480
M 23 431
M 25 515
M 32 448
M 33 .606
M 34 523
M 35 470
M 38 457
M 40 .693
M 41 .656
M 43 .663
M 44 .607
M 45 431
M 47 .618
M 48 499
M 50 .598
M 51 .697
M 52 .692
M 54 483
M 57 550
M 58 437

M 59 .508
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M 60 597
M 6] 740
M 62 .810
M 63 723
M 64 728
M 65 674
Oz Deger 12.261 3.276 2.751
Acikladigi Varyans  30.654 8.192 6.879
Aciklanan Toplam Varyans 45725

Faktér analizi sonrasi 65 maddelik dlcek formundaki bazi maddelerin
birden fazla faktdérde binisiklik olusturmalari, ilgili faktorlerle
iliskilendirilememeleri, faktdr yuklerinin dusuk olmalari sebebiyle
analizden 3, 5, 8,13, 16,17, 20, 21, 22, 24, 26, 27, 28, 29, 30, 31, 36, 37, 39, 42,
46, 49, 53, 55 ve 56. maddeler c¢ikariimistir. Boylece toplamda 25 madde
Olcekten cikarilmis, maddelerin faktéor yuk degerleri .427 ile .810
arasinda degisen uc¢ faktérlu bir yapi elde edilmistir. Bu yapinin,
Cronbach Alfa guvenirlik katsayisi ise 904 bulunmustur. Faktorlerin
belirlenmesinden sonra, degiskenler arasindaki ortak noktalari temel
alarak faktérlerin adlandiriimasi gerceklestirilmistir. Faktor isimleri ve
faktorlerde yer alan maddeler Tablo 4'te verilmistir:

Tablo 4
Faktér [simlendirmeleri ve Maddeler

1.Faktor Md. 32: Ogrencilerime yeni durumlara uyum saglarken

Yasam ve degerlerinden 6dun vermemeleri gerektigini ogutlerim.

Kariyer Md. 33: Derslerde 6grencilerime farkl inanca mensup Kkisilere

Becerileri  karsi dnyargisiz yaklasma bilincini kazandirmaya ¢alisirim.
Md. 34: Ogrencilerimin farkli rol ve sorumluluklara uyum
saglamasi icin caba gésteririm.
Md. 35: Derslerde o&grencilerime c¢ada adapte olmanin
gerekliliginden bahsederim.
Md. 38: Ogrencilerin bir isi basarabileceklerine dair ézguven
kazanmalari icin caba gdsteririm.
Md. 40: Derslerde 6grenmenin hayat boyu devam eden bir surec¢
oldugunu vurgularim.
Md. 41: Ogdrencilerime engeller karsisinda bile belirledikleri
hedefe dogru ilerlemekten vazgecmemelerini 6gutlerim.
Md. 43: Meslegimi saygin ve profesyonel sekilde icra etmeye
calisirm.
Md. 44: Ornek ve dzveri yoluyla 6grencilerime rol model olmaya
calisirmm.
Md. 45. Derslerde ortak bir hedefi gerceklestirmek Uzere
ogrencilerin guclu yénlerinden yararlanirim.
Md. 47. Ogretmenlik sureclerimde toplumun cikarlarini
gozeterek sorumlu bir sekilde hareket ederim.
Md. 48: Ogrencilerimin 21.yUzyil becerilerine sahip olmalari icin
caba gosteririm.
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Md. 50: Ogretmenlik kariyerimde hesap verilebilirlik ilkelerine
uygun davranirim.
Md. 51: Ogrencilerime hayat boyu adil bir yasam sUrmenin
oneminden bahsederim.
Md. 52: Ogrencilerimin hangi isi yapacak olurlarsa olsunlar
sorumluluk bilinciyle hareket ederek 6rnek olmalari icin caba
gosteririm.
2. Faktor  Md. 1. Derslerde cesitli akil yartme yontemlerini (tUmevarim,
Ogrenme tumdengelim vs.) duruma uygun bir sekilde kullanirim.
ve Yenilik Md. 2: Problemlerin ¢ézUmunde farkl bakis acilarini analiz
Becerileri ederek ogrencilerin analitik dusunme becerilerini
gelistirmelerine yardimci olurum.
Md. 4: Derslerde bir konuya iliskin iddialarin ve kanitlarin etkili
bir bicimmde nasil analiz edilecegini goésteririm.
Md. 6: Derslerde ogrencilerin karsilastiklari sorunlara iliskin
alternatif ¢6zUm  Onerileri  gelistirmeleri icin  etkinlikler
duzenlerim.
Md. 7: Odrenme ortamini 6drencilerin Ust duzey bilissel
becerilerini gelistirecek sekilde duzenlemeye 6zen gosteririm.
Md. 9: Derslerimde 6grencilerin bakis acilarini netlestiren, daha
iyi cdzUmlere goturen sorular sorarim.
Md. 10: Derste ortaya atilan fikirleri analiz edip degerlendirerek
yeni fikirler Gretmek icin égrencileri tesvik ederim.
Md. 11: Sorgulamayi benimsemeyen 6grencilerimi sorgulamalari
icin yonlendiririm.
Md12:  Ogrencilerimin  édrendiklerini  yeni durumlarda
kullanmalari icin ¢caba gosteririm.
Md. 14: Ogrencilerimi kendi 6grenme sUrecleri Uzerine elestirel
dusunmeleri icin yonlendiririm.
Md. 15: Derslerde konulari &grencinin  gunluk yasam ve
ihtiyaclariyla iliskilendiririm.
Md. 18: Derslerde &égrencilerin 6zgun fikirler gelistirmeleri icin
farkh dustinme tekniklerini (beyin firtinasi, alti sapkali dusunme
vb.) kullanirim.
Md. 19: Ogrencilerimin iletisim surecinde insanlari etkin bir
sekilde dinleme becerisi kazanmalarina yonelik etkinlikler
duzenlerim.
Md. 23: Ogrencilerime ortak calismalarda esneklik saglamalari
konusunda yol gésteririm.
Md. 25: Ogrencilerimin birbirlerinin fikirlerine én vyargisiz
hosgdruyle yaklasmalarini saglayacak etkinlikler duzenlerim.

3. Faktor  Md. 54: Bilgiye erisim ve bilginin kullanimini sinirlandiran
Bilgi, etik/yasal konular hakkinda 6grencileri bilgilendiririm.
Medya ve Md. 57: Medya erisimi ve kullanimi ile ilgili etik/yasal konular
Teknoloji  hakkinda égrencilerimi bilgilendiririm.
Becerileri Md. 58: Ogrencilerime medyada yer alan iletilere elestirel
yaklasmalari gerektigi bilincini kazandirmaya calisirm
Md. 59: Derslerde kullanacagim materyalleri hazirlarken cok
kaltUrlu ortamlara uygun yorumlari segmeye 6zen gosteririm.
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Md. 60: Derslerde dijital teknolojileri etkili bir sekilde kullanarak
ogrencilerin bu teknolojilerle ilgili bilgi ve becerilerini arttirmaya
calisirmm.

Md. 61: Derslerde 6Jrencilerin dijital teknolojileri ve sosyal agdlari
verimli bir sekilde kullanmalari icin etkinlikler duzenlerim.

Md. 62: Bilgi teknolojilerinin erisimini ve kullanimini cevreleyen
etik/yasal konular hakkinda 6grencilerimi bilgilendiririm.

Md. 63: Ogrencilere teknolojinin bilingli bir sekilde (dijital kimligi
korumak, lisanslama kanunlarina uymak vb.) kullaniimasi
gerektigini vurgularim.

Md. 64: Teknolojide meydana gelen gelismeleri takip ederek
derslerde 6Jrencilerimin yeni teknolojilere dair farkindaliklarini
arttirmaya calisirim.

Md. 65: Ogrencilerime medyada yer alan iletilerin kimden
geldigi ve hangi amaclarla olusturuldugunu arastirmalari
gerektigi bilincini kazandirmaya c¢alisirm.

Analiz sonucunda elde edilen ug¢ faktorlU yapi sirasiyla “yasam ve
kariyer becerileri, 6grenme ve yenilik becerileri, bilgi, medya ve
teknoloji becerileri” olarak isimlendirilmistir. isimlendirmede, P21
beceriler cercevesinin boyutlari referans alinmistir. “Yasam ve kariyer
becerileri” boyutunda faktor yuk degerleri 0.431-0.697 arasinda degisen
15 madde yer alirken bu faktorun tek basina acikladigl varyans
%30.65'tir. “Ogrenme ve yenilik becerileri” olarak isimlendirilen ve 15
maddeden olusan ikinci faktorde maddelerin faktér yuk degerleri, 0.427
ile 0.656 arasinda degiskenlik gostermektedir. Ayrica, bu faktérun tek
basina acikladigr varyans orani da %8.192 olarak tespit edilmistir.
Olcegin “bilgi, medya ve teknoloji becerileri” olarak isimlendirilen
sonuncu boyutu ise, faktor yuk degerleri 0.437-0.810 arasi degisen 10
maddeden olusurken faktérun tek basina acikladigr varyans
%6.879'dur. Ogretmenlerin 21. yUzyil becerilerini kazandirmaya yoénelik
yeterlik algilari dlgeginin U¢ faktorunun toplam acikladigi varyans ise
%45.725'tir. Sosyal bilimlerde cok faktéorlu yapilarin acikladigi toplam
varyans oraninin %40 ile %60 arasinda olmasi literatUrde yeterli bir oran
olarak degerlendiriimektedir (Cokluk ve digerleri, 2021). Bu cergevede
faktor sayisi goz dnunde bulundurularak yapilan analiz sonucunda elde
edilen varyans oraninin kabul edilebilir oldugu sonucuna ulasilabilir.
Acimlayict  faktér analizi sonrasinda, modelin  yapi gecerliligini
degerlendirmek amaciyla dogrulayici faktor analizi uygulanmistir.

Dogrulayici Faktér Analizine iliskin Bulgular

Ogretmenlerin 21. yUzyll becerilerini kazandirmaya yonelik yeterlik
algilari élceginin acimlayici faktor analizi sonrasi ulasilan Ug¢ faktorlt 40
maddelik formun model veri-uyumunu test etmek Uzere 326
ogretmenden elde edilen veri seti Uzerinden dogrulayici faktor analizi
gerceklestirilmistir. Dogrulayici faktér analizinin tahminlerinde, calisma
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grubunun buyuklugu ve faktdr yuku gibi degiskenlerden gdrece daha
az etkilenen ve daha iyi sonuclar sunan ortalama ve varyanslari
duzeltilmis agirliklandirilmamis en kucguk kareler (unweighted least
squares mean-and-variance-adjusted [ULSMV]) yontemi kullaniimistir
(Kilic ve Dogan, 2021; Kogar ve Kogar, 2016). DFA'da sinanan modelin
yeterliliginin belirlenmesinde x2/sd orani, CFI, TLI, SRMR ve RMSEA
uyum indeksleri referans alinmistir. Dogrulayici faktdr analizinde
olcegin model uyumunun degerlendiriimesinde maddelerin faktor
yuklerine bakilmis ve maddelerin faktor yuklerinin .52 ile .80 arasinda
degisen bir aralikta oldugu tespit edilmistir. Literaturde faktor
yuklerinin .30 ve altinin yorumlanmaz, .45 Uzerinin kabul edilebilir, .55'in
iyi, .63'Un cok iyi, .71 ve Uzerindeki yuklerin mukemmel degerler oldugu
ifade edilmektedir (Harrington, 2009). Bu veriler 1siginda maddelerin
faktor yuklerinin iyi seviyede oldugu sonucuna ulasilabilir.

Dogrulayici faktor analizi (DFA) uygulamasinin ardindan elde edilen ki-
kare degeri ve uyum indeksleri detayli bir sekilde degerlendirilmistir.
Yapilan analizler neticesinde, modelin gecerlik kanitlarini tatmin edici
bir bicimde karsiladigi ve uyum indekslerinin optimal seviyelerde
oldugu sonucuna varilmistir. DFA sonucunda elde edilen Path
diyagrami Sekil 2'de ve elde edilen uyum degerleri tabloda
gosterilmistir.

Sekil 2
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Tablo 5
Uyum Indeksleri
incelenen Mukemmel Kabul Edilebilir Elde Edilen
Uyum indeksleri Uyum Uyum Uyum
Olcutleri Olcutleri Indeksleri
CMIN/DF (x2/sd) 0<x2/sd<3 3<x2/sd<5 1.85
RMSEA .00 < RMSEA < .05 <RMSEA < .08 .05
.05
SRMR .00 <SRMR = .05 .05 <SRMR .08 .07
CFlI 95 < CFI <1.00 90 < CFIl <.95 .98
TLI 95 <TLI<1.00 90 <TLI<.95 .98

Kaynak: (Cokluk ve digerleri, 2021; GUrbuz, 2021; Karagdz, 2019; Secer, 2015b;
Simsek, 2007)

40 maddeden olusan modelin genel uygunlugunun test edilmesi
amaclyla uygulanan Ki-kare uyum testi (Chi-Square Goodness)
sonucunda x2/sd orani 1.85 (x2/sd=1362,35/737) bulunmustur. Ki kare
uyum testi olan x2 /sd indeksinde < 5 olmasi kabul edilebilir deger, <3
olmasl ise mukemmel uyum gdéstergesi olarak degerlendirilmektedir
(Karagoz, 2019). Ayrica Ki-kare testinin drneklem buyukluguyle iliskili
olmasl sebebiyle, model uygunlugunun belirlenmesinde serbestlik
derecesinden arindirilarak 6rneklem buyuklugune gore 250 ve daha
kUcUk oérneklem buyukligunde bu degerin 2.5'in altinda olmasi ve
250'den daha buyuk érneklem buyuklugunde ise 5'in altinda olmasi
mukemmel uyum degerlerini yansitmaktadir (Byrne, 2011, akt:
Yaslioglu, 2017, 77). Orneklemin 326 kisiden olustugu dikkate
alindiginda x2/sd oraninin 185 olmasi mukemmel uyumu
gostermektedir.

Model-veri uyum indekslerinde yer alan yaklasik ortalamalarin
karekdoku olarak tanimlanan RMSEA (Root Mean Square Error of
Approximation) O-1 arasinda degerler alirken bu indekste .05'in alti
mukemmel uyumu, .08'in altindaki degerler ise kabul edilebilir uyumu
gostermektedir (Cokluk ve digerleri, 2021). Bu modelde RMSEA degeri
.05 tespit edilirken bu deger mukemmel uyum degerleri araligindadir.
Bir diger model veri-uyum indeksi olan SRMR'nin (Standardized Root
Mean Square Residual) mukemmel uyum godstermesi icin sifira
yaklasmasi beklenmektedir. SRMR degerinin < .05 iyi uyumu, < .08
olmasi kabul edilebilir uyuma isaret etmektedir (Gurbuz, 2021). Bu
modelde SRMR .07 bulunurken bu deger kabul edilebilir uyum
degerleri araligindadir.

Dogrulayici faktér analizinde model-veri uyumunun dogrulanmasi
adina ki-kare degerinin baska bir referans modelle karsilastirarak model
uyumu test edilmektedir. Karsilastirmali uyum indeksleri kapsaminda
CFl (Comparative Fit Index) ve TLI (Tucker-Lewis Index) degerleri
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referans alinmistir. CFl ve TLI indeksleri O ile 1 arasinda bir deger alirken
ve bu degerin = 0,90 olmasi kabul edilebilir, 2 0.95 olmasi ise mukemmel
uyumu gostermektedir (Gurbuz, 2021; Simsek, 2007). Bu modelde CFI
98, TLI ise .98 bulunmustur. Bu sonuclar mukemmel uyum degerleri
araligindadir.

Modelin dogrulanmasi adina bircok uyum indeksine bakmak ve
analizler yapmak mumkundur. Tabachnick ve Fidell’ e gére (2020),
uyum indeksleri acisindan en sik rapor edilen CFl ile RMSEA
degerleridir. Literaturde DFA analizleri sonucunda hangi uyum
indekslerinin raporlanacagina dair bir konsensus olmamakla birlikte
kimi calismalarda ki-kare, x2/sd, CFl, GFI, RMSEA gibi indeksler referans
alinirken (Karagdz, 2019) kimi calismalarda y2/sd, P degeri,
karsilastirmali indekslerden birisi (orn; TLI, CFI, NFI, vb.), RMSEA veya
SRMR'nin raporlanmasinin yeterli olacagini belirtiimektedir (Gurbuz,
2021). Bu calismada ise x2/sd orani, CFl, TLI, SRMR ve RMSEA uyum
indekslerine  bakilmis ve model-veri uyumunun dogrulandigi
gorulmustdr. Modelin  dogrulanmasinin  ardindan faktérler arasi
korelasyona bakilmistir. Faktorler arasi korelasyon degerleri Tablo 6'da
gosterilmistir.

Tablo 6

Faktorler Arasi Korelasyon

X SS 1 2 3
1.Faktor (Yasam ve Kariyer Becerileri) 427 .40 1
2.Faktér (Ogrenme ve Yenilik Becerileri) 433 39 69 1

3.Faktor (Bilgi. Medya ve Teknoloji Becerileri) 396 .59 .64 .50 1
*
p<.01

Tablo 6'daki faktorler arasi korelasyon analizi sonucglarina gore, tum
iliskiler p<.01 duzeyinde anlamli olarak tespit edilirken faktorler
arasindaki korelasyon katsayilari ise .50 ile .69 arasinda degismektedir.
Korelasyon katsayilarinda 0.30-0.00 arasi dusuk, 0.30-0.70 arasi orta,
0.70-1.00 arasi yuksek duzeyde iliski olarak tanimlanmaktadir
(Buyukozturk, 2020). Analiz sonucunda korelasyon katsayilarinda
faktdrler arasi pozitif yonde orta duzeyde anlamli iliskiler bulunmustur.

Giivenirligine iliskin Bulgular

Olcedin guvenirligini test etmek adina Cronbach Alfa, tabakali alfa ve
McDonald’'s Omega guvenirlik katsayilari incelenirken madde analizleri
yapiimistir. Olcede uygulanan guvenirlik analizi sonucunda ortaya ¢cikan
madde analizleri tabloda verilmistir.
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Tablo 7
Olcegin Geneline iliskin Madde Analizi Sonuclari

Madde No Duzeltilmis Madde Ortalama Standar Carpiklik Basiklik
Toplam Korelasyonu t
Sapma

m_1 .388 4.23 .626 -.511 829
m_2 461 4.22 .626 -.349 108
m_3 473 3.94 790 -.579 538
m_4 396 4.04 771 -478 .053
m_5 496 4.29 .659 -.590 193
m_6 411 4.4] .659 -.816 152
m_7 547 4.36 596 -.420 -157
m_8 502 4.28 .655 -.495 -106
m_9 440 4.38 704 -1.017 .899
m_10 513 4.4] .639 - 754 226
m_11 412 4.30 643 -514 -.001
m_12 530 413 744 -.583 .078
m_13 391 4.40 647 - 749 158
m_14 449 4.28 791 -947 .631
m_15 475 4.46 .658 -1.077 1104
m_16 500 4.47 611 -791 .066
m_17 487 4.04 .606 -.186 339
m_18 383 4.45 708 -1172 951
m_19 511 4.38 604 -404 -.663
m_21 529 4.33 736 -1.124 1.665
m_22 454 4.22 .816 -91 516
m_23 557 4.51 .669 -1.100 250
m_24 440 4.57 560 -955 510
m_25 481 4.52 611 -.909 -182
m_26 472 4.44 .629 -.836 404
m_27 557 4.39 646 -.789 524
m_28 472 4.55 578 -.878 -221
m_29 580 4.07 812 -713 364
mM_30 487 4.10 761 -.457 -318
mM_31 570 4.03 .889 -.940 994
m_32 593 4.09 .869 -.931 .688
m_33 544 412 842 -.759 174
m_34 523 3.81 959 -532 -.245
m_35 .607 3.90 905 -.618 -.068
m_36 557 4.00 927 -.940 723
m_37 597 3.94 .858 -.601 128
m_38 614 4.03 .859 -.675 174
m_39 403 3.86 789 -155 -.587
m_40 406 3.93 .806 -473 .025

Olcegdin Genel Cronbach Alfa Degeri: .932

Yapilan analiz sonrasi délgcegin genelinin Cronbach Alfa degeri .932
bulunmustur. Guvenirlik kapsaminda yapilan analizlere gére madde
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silinmesi halinde 0lcedin guUvenirlik katsayisinda bir degisme
gérunmemektedir. Ayrica tabloda gorulecedi Uzere madde toplam
korelasyonlari .383 ile .614 arasinda degismektedir. Bu degerler,
maddelerin dlcegin geneline katki sagladigl seklinde yorumlanabilir.
Dolayisiyla elde edilen bu degerlerin, guvenirlik kat sayisi acisindan
oldukca yeterli oldugu ifade edilebilir.

Olcedin her bir boyutu icin ayri ayri guvenirlik analizleri yapilmistir.
Birinci faktérden baslayarak sirasiyla alfa degerleri yasam ve kariyer
becerileri boyutu icin .862, 6grenme ve yenilik becerileri boyutu icin
857, bilgi, medya ve teknoloji becerileri boyutu icin .873, bulunmustur.
Alfa degerinin £.60<a<.80 araliginda olmasi halinde odlcek oldukga
guvenilir, =.80<a<1 araliginda olmasi durumunda d&lcedin yuksek
derecede guvenilir bir dlcek oldugu ifade edilmektedir (Karagoz, 2019).
Bu veriler 1siginda oélcek genelinin ve o&lcek boyutlarinin yUksek
derecede guvenilir oldugunu séylemek mumkundur.

Cok boyutlu yapilarda olcegin i¢ tutarliligin saglanmasi adina Cronbach
Alfa katsayisinin yani sira tabakali alfa ve McDonald's Omega
katsayllarinin kullaniimasi énerildiginden (Soysal, 2023) bu cercevede
tabakall alfa ve McDonald's Omega katsayilari analiz edilerek
degerlendirilmistir. Yapilan analiz sonucunda dlcegin genelinin tabakali
alfa katsayisi .939 olarak tespit edilirken, McDonald's Omega katsayisi
934 olarak bulunmustur. Elde edilen bu i¢ tutarlik katsayilari, élcegin
yuksek derecede guvenilir oldugunu gdstermektedir. Ayrica olgcekte yer
alan Uc¢ boyutun ayirt edicilik degerlerine alt-Ust %27'lik gruplara dayall
madde analiziyle bakilmis ve gruplar arasindaki farka iliskin t-testi
sonuclari tablo 8'de gosterilmistir.

Tablo 8
Olgcek Boyutlarinin Ayirt Edicilik Testi Sonuclari
Gruplar N X SS T sd p
1.Faktor UstGrup 88 472 140
Alt Grup 88 384 336 2278 11619000
2.Faktor Ust Grup 88 4.68 71
Alt Grup 88 3.85 301 22.35 13770 000
3.Faktor Ust Grup 88 448 266
AltGrup 88 327  5I5 19.55 13001 000
p< .01

Uc faktor ve dlcek genelinde alt ve Ust %27'lik dilimler arasindaki fark
analiz edilmis ve ortalamalar arasinda anlamli farkllik tespit edilmistir
(tee = —22.78 —22.35,-19.55; p< .01). Bu sonucla birlikte, dlcek boyutlarinin
ayirt edicilik 6zelliklerine sahip oldugunu séylenebilir (Karagdz, 2019).
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Sonug, Tartisma ve Oneriler

Bu calismada, &gretmenlerin 21. yUzyill becerilerini kazandirmaya
yonelik yeterlik algilarini degerlendirmek Uzere bir dlcek gelistirilmesi
hedeflenmistir. Bu kapsamda éncelikle ilgili literatur taranmis ve 69
maddelik bir taslak form olusturulmustur. Hazirlanan forma iliskin
uzman gorusleri alindiktan sonra besli Likert tipinde 65 maddelik
formun gecerlik ve gUvenirlik calismalari yapilmistir. Ogretmenlerin
2l.yuzyil becerilerini kazandirmaya yonelik yeterlik algilarini belirlemek
amaclyla hazirlanan form ilk olarak 372 6gretmene uygulanmis ve elde
edilen verilere 6nce acimlayici faktér analizi gerceklestirilmistir.

Olcegin yapi gecerliligini dederlendirmek Uzere gerceklestirilen
acimlayici faktdor analizi sonucunda bazi maddelerin birden fazla
faktorle iliskilendirilmeleri sebebiyle 25 madde olcekten cikarilarak 40
madde ve U¢ faktdrden olusan, olcegin toplam varyansinin %45.725'ini
aciklayan bir yapr elde edilmistir. Ac¢iklanan varyans orani
degerlendirildiginde, yapi gecerliligi bakimindan yeterli duzeyde
oldugu belirlenmistir. Olcekten elde edilen alt boyutlar sirasiyla, yasam
ve kariyer becerileri, 6grenme ve yenilik becerileri, bilgi, medya ve
teknoloji becerileri olarak isimlendirilmistir. AFA sonucunda elde edilen
u¢ faktorlu yapinin model veri uyumunu sinamak Uzere ikinci grupta
yer alan 326 6gretmenden toplanan veri seti kullanilarak dogrulayici
faktér analizi  yapilmistir. DFA'da ol¢cedin  model uyumunun
degerlendirilmesinde x2/sd orani, CFl, TLI, SRMR ve RMSEA uyum
indekslerine bakilmis ve ol¢cegin Ug¢ faktorll yapisinin model-veri
uyumunun dogrulandigi, dlcedin yapi gecerlik kriterlerini sagladigi
tespit edilmistir.

Olcegin guvenirligini degerlendirmek Uzere Cronbach Alpha, tabakali
alfa ve McDonald's Omega katsayilari incelenmistir. Olcedin genelinin
Cronbach Alpha degeri .932, tabakali alfa .939, omega katsayisi ise .934
olarak bulunmustur. Olcegin i¢ tutarliigin saglanmasi adina madde
ayirt edicilik degerlerine de bakilmis ve dlcek genelinde alt ve Ust %27'lik
dilimler arasindaki ortalamalarda anlaml farkhlik tespit edilmistir. Bu
bulgular, olcegin i¢c tutarlihginin yuksek guvenilirlik duzeyine sahip
oldugunu gdstermektedir.

Sonuc olarak 6gretmenlerin 21. yuzyil becerilerini kazandirmaya yonelik
yeterlik algilarint degerlendirmek Uzere gelistirilen olcegin gecerlik ve
guvenirlik analizleri sonucunda, psikometrik &zelliklerinin yeterli
duzeyde oldugdu belirlenmistir. Olcegdin gelistirilmesi asamasinda, farkl
branslardan, okul turlerinden ve egitim kademelerinden katilimcilarla
genis bir calisma grubu olusturulmustur. Ancak, yapilan analizler ve
sonuclar, yalnizca bu calisma grubunun verileriyle sinirhdir. Olcme
aracinin gelistirilmesiyle birlikte farkli calisma gruplarinda, ¢esitli okul
tarleri ve branslarda arastirmanin tekrar edilmesi, gecerlik ve guvenirlik
analiz sonuclarinin test edilmesine olanak saglayacaktir.
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Developing the Scale of Teachers' Perceptions of
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Validity and Reliability
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Abstract

The aim of this study is to develop a valid and reliable
measurement tool that can measure teachers' perceptions of
their competence in teaching 271%-century skills. Following the
process applied in scale development studies, the data were
collected from 698 teachers working in various types of schools,
educational levels and branches in Bingdl with a 65-item draft
form. In order to reveal the construct validity of the scale,
exploratory factor analysis (EFA) was performed with the data
collected from the first group of 372 teachers. As a result of EFA,
a structure consisting of 40 items and three factors (life and
career skKills, learning and innovation skills, information, media
and technology skills), explaining 45.725 of the total variance
was reached. In order to verify the obtained structure, the data
were collected from a second group of 326 teachers, and
confirmatory factor analysis (CFA) was performed. As a result of
CFA, it was found that the model-data fit of the scale consisting
of 40 items was confirmed, and the scale met the construct
validity criteria. Reliability analyses of the scale were performed
and Cronbach's Alpha value was as .932; stratified alpha
coefficient was found as .939, and McDonald's Omega
coefficient was found as .934. The scale of teachers' perceptions
of competence in bringing 271-century skills was validated
through validity and reliability studies, and it was found that
the psychometric properties of the scale were at a sufficient
level.
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Introduction

Today advances in science and technology, rapid dissemination of
information to large masses, the necessity of different cultures to live
together due to globalisation and communication technologies, global,
economic, environmental and health-related problems, changing
labour demands with competition in the labour market necessitate
change and transformation in many areas. In the 2Is-century,
developments in economic, social, cultural, scientific and technological
fields also affect education systems and learning-teaching processes
and require the redesign of these systems in order to facilitate the
acquisition of new skKills needed by the people of the age. In the face of
these developments, educational institutions are expected to provide
individuals with not only basic skills but also higher-order thinking skills,
self-management skills, commmunication and collaborative skills, and
information communication technology literacy to improve their ability
to adapt to rapidly developing science and technology and to be
successful in a changing world (Aygun et al., 2016; Kalemkus & Ozek,
2022). While these skills, which are needed for individuals to meet the
expectations and needs of the age, are defined as 2Is-century skills
(Boyacl Belet & Ozer GUner, 2019), these skills are interdisciplinary and
versatile, and they include high-level behaviours to deal with complex
problems and unpredictable situations (Voogt & Roblin, 2012).

21st-century skills have been subjected to various classifications and
nomenclatures by many institutions, organisations and individuals. In
the literature, there are many nomenclatures and categorisations such
as survival skills, key competences, necessary skills, employability skKills,
21st-century skills (European Parliament and The Council, 2006; NCREL
& The Metiri Group, 2003; Partnership for 2Ist Century Skills, 2019;
Robinson, 2000; SCANS, 1991; Trilling & Fadel, 2009; Wagner, 2008).
Among these skill categories, the skill framework called Partnership for
21st Century Skills (P21) is one of the most researched and generally
accepted skill frameworks that define and categorise 21st-century skills
(Cansoy, 2018; Dede, 2010; Gelen, 2017; Hamarat, 2019; Kalemkus & Ozek,
2022; Kiyasoglu & Ay Ceviker, 2020; Maire et al., 2017). According to P21,
21st-century skills are divided into three categories: life and career sKills,
learning and innovation skills, and information, media and technology
skills. This skill classification is shown in Table 1.

Table 1
21*-Century Skills Classification (Partnership for 21¥-Century Skills, 2019)
Learning and Life and Career Skills Information, Media
Innovation Skills and Technology Skills

Critical Thinking and Flexibility and Information Literacy
Problem Solving Adaptability Initiative Media Literacy
Creativity and and Self-Management
Innovation

273
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Communication and Social and Cross- ICT (Information,
Collaboration Cultural Skills Communications, and
Productivity and Technology) Literacy
Accountability
Leadership and

Responsibility

According to P21 (2019), in order to prepare students for the future in
the 21st- century, it is of great importance to focus on learning and
innovation skills such as creativity, innovation, critical thinking and
problem-solving. These skills will help guide and successfully navigate
students through complex and uncertain life situations. As one of the
learning and innovation skills, the skill of creativity and innovation aims
to develop students' abilities to generate, analyse and evaluate different
ideas and includes using idea generation techniques such as
brainstorming, communicating effectively to generate new and
valuable ideas, being open to different ideas and incorporating
feedback into their work. Another skill, critical thinking and problem-
solving, aims to develop students' ability to generate appropriate
solutions to situations by using different thinking strategies and
includes being able to draw general conclusions by analysing complex
systems, making and synthesizing connections between information
and arguments, evaluating learning processes through critical
thinking, and asking important questions for better solutions. The final
skill in this category, communication and collaboration, is seen as
essential for students to be able to effectively express and understand
their thoughts and ideas and collaborate with others, as well as
including the skills of demonstrating the ability to work productively in
diverse teams, showing flexibility and willingness to work towards a
common goal, taking responsibility for collaborative work and valuing
the contributions of each individual in the team.

As a result of changing circumstances and transformations in the living
and working environments, P21 emphasizes the need for a range of
skills and abilities beyond thinking skills and content knowledge. These
skills, categorized as life and career skills, are necessary for individuals
to thrive in the globalized competitive information age and to navigate
complex life and work environments successfully. These sKkills
emphasize flexibility and adaptability skills, including adaptation to
different roles and job responsibilities in rapidly changing
environments, the skills of dealing with uncertainty and working
efficiently; entrepreneurial and self-management skills, including
managing time and workload in a balanced way, continuous learning
and focusing on personal development; and social and intercultural
skills, focusing on communicating effectively and respecting cultural
differences and different opinions. Likewise, productivity and
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accountability skills, which include setting goals and managing tasks
efficiently even under pressure; leadership and responsibility skKills,
which include utilizing the strengths of others in interpersonal
relationships to achieve common goals, leading by example and
inspiring others, and acting responsibly in the interests of society, are
also important aspects of life and career skills (Partnership for 2lst
Century Skills, 2019).

21st-century people live in a technology-media-oriented environment
where easy access to information is provided, rapid technological
changes are experienced, and collaboration skills gain importance.
According to P21, students should have functional skills related to
information, media and technology in order to have a profession in the
future, and employees should have functional skills related to
information, media and technology to exist in the business world. In this
context, information, media and ICT literacy skills gain importance.
Information literacy involves the ability to evaluate information critically
and competently, to manage information from different sources, and to
have a basic understanding of ethical and legal issues that limit access
to and use of information, while media literacy focuses on
understanding how and for what purposes messages in the media are
created, the impact of values, beliefs and perspectives on the
interpretation of messages, knowledge of ethical and legal issues
related to media access and use, and the ability to use expressions and
interpretations that are most appropriate for multicultural
environments when creating media products. Information
communication technology literacy, on the other hand, includes using
technology effectively as a tool for researching, evaluating and
communicating information, using digital technologies and social
networks effectively, and being aware of the ethical and legal issues
surrounding the access and use of information technologies
(Partnership for 21st Century Skills, 2019).

As can be seen, 21s*-century skills include the knowledge, skills and
expertise required for individuals to be successful in their daily and
professional lives. It is possible to claim that there is a global awareness
on the acquisition of these skills and that many countries are reforming
their education programs. When concerned specifically to Turkiye, it is
seen that skills-based education approach has been adopted with
curriculum update studies, and these skills are emphasized with the
Turkish Qualifications Framework. In addition to reforms in education
policies and curriculum updates, teachers undoubtedly have the
biggest share in the acquisition of 21st-century skills (Hamarat, 2019;
Ozyurt, 2020). In order to provide students with these skills, teachers
must first have these skills themselves and evaluate their own skill
levels. Assessing and improving their skill levels enables teachers to be
more effective in the process of transferring these skills to students. For
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this purpose, determining teachers' perceptions of competence in
bringing these skills helps to understand which skills teachers have and
in which areas they need improvement.

In the relevant literature, a number of instruments for assessing 21%t-
century skills have been developed and many field studies have been
conducted. These studies have been conducted in different fields, and
they can be categorized as those aiming to measure the 21s- century
skills levels of students depending on their level of education; those
aiming to assess the skills of prospective teachers or teachers, and
those aiming to assess the competencies of school principals and
administrators. When the scales developed depending on the
educational level of the students are evaluated, it is seen that many
tools have been developed to measure the 21t-century skills of
kindergarten (Simsar et al, 2022; Yalcin et al.,, 2020), primary school
(Boyaci & Atalay, 2016), secondary school (Bozkurt & Cakir, 2016;
DUzgUner et al, 2022; Kalemkus & Ozek, 2022), high school (Cevik &
Senturk, 2019; Eryilmaz, 2020) and university students (Yilmaz & Alkis,
2019). When the studies conducted for pre-service teachers and
teachers are examined, it is seen that there are scales developed for the
21s- century learner and teacher skills of teachers and pre-service
teachers (Orhan Gdksun, 2016), for perceptions of competence towards
21st- century skills (Aygun et al.,, 2016), and for teachers' perceptions of
competence in teaching skills (Celik & Cetin, 2020). In addition, the
scales for evaluating the 21t-century skills of school principals and
administrators based on teacher opinions are included in the literature
(Coban et al.,, 2019; Yilmaz, 2021).

It is seen that the studies on teachers’ teaching and bringing 21s-
century skills are limited. The 21s-century teacher skills scale developed
by Goksun (2016) was categorized under five factors: techno-
pedagogical, flexible teaching, affirmative, managerial and productive
skills. The scale of teachers' perceptions of skill teaching efficacy
developed by Celik and Cetin (2020) consists of five factors:
collaboration, communication, creativity, problem solving and critical
thinking. Apart from the developed scales, studies on skill teaching
have also been adapted into Turkish. The study of Ozyurt (2020) titled
"Adaptation of 2Is-century skills teaching scale to Turkish culture"
includes problem-solving, collaboration, benefit of technology and
innovation dimensions while Gur et al's (2023) adaptation study
includes communication, critical thinking, creativity and collaboration
dimensions. As can be seen, the scales developed to assess teachers'
teaching of 21st-century skills generally focus on assessing the teaching
of learning and innovation skills such as critical thinking, problem-
solving, communication, collaboration, creativity and collaboration.
Unlike other studies, this study aims to evaluate teachers' perceptions
of teachers' competence to bring 2Ist-century skills more
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comprehensively with all skill categories (learning and innovation skills,
life and career skills, information, media, and technology skills) by
theoretically centering on the skills framework of P21, which has the
highest recognition and the most studies among the 21t- century skills
categories. In addition, this study is considered important in terms of
contributing to the evaluation of teachers' perceptions of teacher
competence in bringing 21%- century skills with scientific data,
increasing teachers' awareness of these skills and determining their
personal and professional development goals, and in this context, it is
envisaged that this study will be a guide for future research.

Method

In the development of the scale of teachers' perceptions of competence
in bringing 21~ century skills, the descriptive survey model, which
includes defining events and phenomena as they are in their own
conditions without any effort to change and influence them, was
employed (Erkus, 2021; Karasar, 2018).

For this research, permission was obtained from Bingdl University
Social Sciences and Humanities, Scientific Research and Publication
Ethics Committee with the decision dated 03.01.2023 and numbered
33117789/044/88960.

Participants

The participants of the research consisted of 698 teachers working at
different educational levels (pre-school, primary, and secondary
education) in Bingodl province. In determining the participants, the
maximum diversity sampling method was preferred since it was aimed
to reach teachers from different branches, levels and school types
(BUyukézturk et al, 2018). In the data collection process, data were
collected from two different groups for exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA). During the face-to-face data
collection process, 372 teachers were reached for EFA and 326 teachers
for CFA. Information on gender, graduation, branch, grade level and
professional seniority of the study groups in which EFA and CFA
analyses were conducted is shown in Table 2.

Table 2
Characteristics of the Participants

First Working Second

Group Working

Group

f % f %
Male 180 48.4 154 472
Gender Female 192 51.6 172 52.8
Total 372 100 326 100
Faculty of Science and 101 27.2 66 20.2

Letters
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Faculty of Education 225 60.5 236 72.4
Graduati Faculty of Theology 38 10.2 14 43
on Other 5 13 10 31

Unanswered 3 0.8 0 0

Total 372 100 326 100

Turkish, Turkish Lang. and 53 14.3 33 10.1

Literature

Social Studies, Geography, 52 14 21 6.5

History, Sociology,

Philosophy

Science, Physics, Chemistry, 51 13.6 27 83

Biology

English, Arabic, German 51 13.6 32 9.8
Branch Religious Culture and Moral 48 129 16 4.9

Knowledge- Imam Hatip
High  School  Vocational

Courses
Mathematics 42 1.3 3] 95
Preschool, Child 34 9.3 107 329
Development, Classroom
Teaching,
Visual Arts, Music, Physical 20 5.4 23 7.1
Education
Guidance, Special Education 9 2.4 16 49
Information Technology 6 1.6 4 1.2
Vocational Fields 3 0.8 9 2.7
(Mechanical, Trade,
Electricity, Health)
Unanswered 3 0.8 7 2.1
Total 372 100 326 100
Preschool 5 13 13 4.0
Primary School 37 9.9 106 325
Middle School 140 376 74 22.7
Level High School 182 489 133 40.8
Unanswered 8 2.2 0 0
Total 372 100 326 100
1-5 Year 66 17.7 50 15.3
6-10 Years 109 293 N5 353
Professio 11-15 Years 69 18.5 71 21.8
nal 16-20 Years 48 129 44 13.5
Seniority 21 and above 54 14.5 25 7.7
Unanswered 26 7 21 6.4
Total 372 100 326 100
State 319 85.7 326 100
School Special 53 14.3 0 0
Type Total 372 100 326 100

Within the scope of the research, 395 teachers were contacted for
exploratory factor analysis; however, 15 incomplete and sloppy forms
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were not included in the analysis. Outlier analysis was performed on the
obtained data, and 8 questionnaire forms were excluded from the data
set because they contained outliers (Secer, 2015a). For confirmatory
factor analysis, data were collected from 346 teachers, but 13
guestionnaire forms were excluded from the analysis because they
contained missing data and 7 questionnaire forms were excluded due
to containing outliers. Data collected from 372 teachers for EFA and 326
teachers for CFA were analysed.

There are different opinions in the literature about the adequate
sample size for factor analysis in the development process of a
measurement tool. Regarding the sample size in factor analysis,
Comrey and Lee (1992) state that 100 is poor, 200 is moderate, 300 is
good, 500 is very good and 1000 is excellent. On the other hand, Kline
(1994) states that a sample of 200 people will be sufficient as an absolute
criterion, and Bryman and Cramer (2001) state that it is necessary to
reach five or ten times the number of items related to the sample size
(cited in Buyukoézturk et al., 2021, 206). The number reached within the
scope of the study can be considered an adequate sample in terms of
being more than five times the number of items (65 items) before the
application and being a number above the generally accepted number
of 300 in the literature (Cokluk et al., 2021).

Data Collection Tool

The aim of the study is to develop a measurement tool to determine
teachers' perceptions of their competence in bringing 21s-century skills.
For this purpose, a literature review was conducted and the skills
framework prepared by the Partnership for 21s-Century Skills (P21) was
theoretically centered among many classifications in the literature.
Theoretically based on P21's skills framework, it is efficient that P21 isone
of the most recognized, most studied, and most accepted skills
frameworks among the 21st-century skills categories (Cansoy, 2018;
Dede, 2010; Gelen, 2017; Hamarat, 2019; Kiyasoglu & Ay Ceviker, 2020;
Maire et al., 2017). In addition, in the project prepared by P21, the fact
that the learning environment is designed in accordance with skill
transfer with the support systems (standards, assessments, curriculum
and teaching, professional development and learning environments)
established by the learning environment in the acquisition of skills to
students is also effective in the theoretical centering of P21.

In the process of developing the measurement tool, an item pool
consisting of 69 items was prepared to reflect the theoretical
framework as a result of the literature review. In the process of creating
the items, P21's skill category consisting of three dimensions and eight
sub-dimensions was taken into consideration. The items were
presented to five field experts, one language expert and four teachers
to ensure content validity. Based on the feedback from the experts,
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some items were revised and four items were removed from the draft
form. Each item in the trial form was scored on a five-point Likert-type
scale as "Never (1), Rarely (2), Occasionally (3), Usually (4), Always (5)"
(Secer, 2015a; S6bnmez & Alacapinar, 2016). In order to reveal the scale
structure, an exploratory factor analysis was first conducted and as a
result of this analysis, a model with 40 items and three different
dimensions were obtained. Then, confirmatory factor analysis was
performed to verify this structure and the final scale form was created.
In this scale, which measures teachers' perceptions of competence in
bringing 21st- century skills, the highest score is 200 and the lowest score
is 40. A high score on the scale means that teachers' perceptions of
competence in bringing 21st- century skills are strong.

Data Analysis

Before the exploratory factor analysis, to examine the construct validity
of the scale, Bartlett's test of sphericity was performed in order to
evaluate the suitability of the data for factor analysis, and Kaiser-Meyer-
Olkin (KMQ) results were taken as reference. In EFA, the polychoric
correlation matrix was preferred because it is less affected by skewness
in the data and estimates factor loadings more accurately, while the
Unweighted Least Squares (ULS) method, which is used when the data
do not show multivariate normal distribution, was chosen as the factor
extraction method. The kurtosis coefficient developed by Mardia (1970)
was used to assess whether the data set had a multivariate normal
distribution, and the test revealed that the variables did not show a
normal distribution (p<0.05). The unweighted least squares method
focuses on minimizing the square of the differences between the
correlation matrices obtained in the model and the error variance while
ignoring the diagonal values in the correlation matrix. This method is
preferred in social sciences where the existence of correlations between
factors in multidimensional structures is more likely (Bektas, 2015; Kilic,
2022Db). Direct Oblimin method, one of the oblique rotation methods
based on the idea that there is a relationship between factors, was used
to make the factors more distinct and to separate them (Tabachnick &
Fidell,2020). While correlation values of .32 and above in the correlation
matrix between factors are considered sufficient for oblique rotation, it
can be said that the preferred oblique rotation method is accurate
based on the correlation values determined between factors in the
analysis. Confirmatory factor analysis was conducted with the data
collected from a different group to test the factor structure that
emerged as a result of EFA. The reliability of the scale items and
dimensions was evaluated using Cronbach's alpha, stratified alpha and
McDonald's Omega reliability coefficient.
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Findings
Findings Related to Exploratory Factor Analysis

In order to evaluate the suitability of the scale for factor analysis, Kaiser-
Meyer Olkin (KMQO) coefficient was examined and Bartlett Sphericity
test was also applied. As a result of the analysis, KMO value was found
as .924 and Bartlett's test of sphericity (x2=4023.8; p<.001) was found
significant. The fact that the results obtained are above .60, which is
accepted as the lower limit in the KMO coefficient, and that the chi-
square statistic calculated in Bartlett's test is significant (Buyukozturk,
2020) shows that the data set is suitable for factor analysis. After
evaluating the suitability of the data set for factor analysis, exploratory
factor analysis was conducted. In EFA, firstly, the number of dimensions
was decided in order to reveal the structure of the scale. It is reported
in the literature that various methods are discussed in determining the
number of factors and that the use of more than one method in
determining the dimensions supports reaching healthier results (Kilic,
2022a). In this study, Scree Plot, Minimum Average Partial Correlation
(MAP) and Parallel Analysis (PA) tests were used in the process of
deciding the number of factors. As a result of the MAP test and the PA
analysis, three factors were proposed based on 95% eigenvalues.
Similarly, when the Scree Plot graph is analysed, it is seen that it
plateaus after three breaks. Based on the results obtained from these
methods, it was decided that the number of factors of the scale should
be three. The Scree Plot graph is presented in figure 1 below.

Figure 1
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While the lower limit of the factor loading values of the items was
accepted as .40 in the process of removing the items from the scale
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after the number of factors was determined as 3 in EFA (Cokluk et al.,
2021; Sencan, 2005), in case the items were included in more than one
factor, a lower limit of at least .10 between the factor loading values was
taken as a reference (Buyukdzturk, 2020; Secer, 2015a). Table 3 shows
the factor structure obtained by Direct Oblimin rotation method, factor
loadings of the rotated items, eigenvalues and variances explained for
the factors. For a clearer reading of the table, factor loading values
below .40 are not reflected in Table 3.

Table 3
Rotated Factor Loadings

[tems Factor1 Factor 2 Factor3
[ 1 522

[2 .652

| 4 647

| 6 489

|7 .613

9 514

I 10 .656

[ 11 427

112 532

| 14 .610

115 515

[18 623

119 480

| 23 431

| 25 515

| 32 448

| 33 .606

| 34 523

| 35 470

| 38 457

| 40 .693

| 41 .656

| 43 .663

| 44 .607

| 45 431

| 47 .018

| 48 499

| 50 .598

| 51 .697

| 52 .692

| 54 483
| 57 550
| 58 437
| 59 .508
| 60 .597
| 61 740
| 62 .810




PUJE, 62, 272-295 [2024] i. Hiziroglu & M. Zengin https://doi.org/10.9779/pauefd.1319658

| 63 723
| 64 728
| 65 674

Eigenvalues 12.261 3.276 2.751

Explained 30.654 8.192 6.879

Variance

Total Variance Explained 45725

After the factor analysis, items 3, 5, 8,13, 16, 17, 20, 21, 22, 24, 26, 27, 28, 29,
30, 31, 36, 37, 39, 42, 46, 49, 53,55 and 56 were removed from the 65-item
scale form due to the overlapping of some items in more than one
factor, their inability to associate with the relevant factors and their low
factor loadings. Thus, a total of 25 items were removed from the scale
and a three-factor structure with factor loadings ranging between .427
and .810 was obtained. The Cronbach Alpha reliability coefficient of this
structure was found to be .904. After determining the factors, the
factors were named based on the commonalities between the
variables. Factor names and items in the factors are given in Table 4:

Table 4

Factor Nomenclature and Items

Factor 1
Life and
Career Skills

l. 32: | advise my students that they should not compromise
their values while adapting to new situations.

l. 33: In lessons, | try to make my students conscious about
approaching people of different faiths without prejudice.

l. 34: | make efforts to help my students adapt to different
roles and responsibilities.

l. 35: In lessons, | emphasize to my students the necessity of
adapting to the age.

l. 38: | strive for students to gain self-confidence that they can
accomplish something.

l. 40: In lessons, | emphasize that learning is a lifelong process.
I. 41: | advise my students not to give up moving towards their
goals even in the face of obstacles.

l. 43: | try to perform my profession in a respectable and
professional manner.

l. 44: | try to be a role model for my students through example
and dedication.

l. 45: | utilize students' strengths to realize a common goal in
lessons.

I. 47: 1 act responsibly by considering the interests of society
in my teaching processes.

l. 48: | strive for my students to have 21st century skKills.

I. 50: | act in accordance with the principles of accountability
in my teaching career.

. 51: 1 talk to my students about the importance of living a just
life throughout life.
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I. 52: | strive for my students to set an example by acting with
a sense of responsibility no matter what they are going to do.

Factor 2 I. 1. | use various reasoning methods (inductive, deductive,
Learning etc.) appropriately in the lessons.

and I. 2. | help students develop analytical thinking skills by
Innovation analysing different perspectives in solving problems.

skills l. 4: In lessons, | show how to effectively analyse claims and

evidence related to a topic.

I. 6. In lessons, | organize activities for students to develop
alternative solutions to the problems they face.

I. 7: | take care to organize the learning environment in a way
to develop students' high-level cognitive skills.

. 9: In my lessons, | ask questions that clarify students'
perspectives and lead to better solutions.

[.10: | encourage students to generate new ideas by analysing
and evaluating the ideas put forward in the lesson.

[. 11: | guide my students who do not adopt questioning to
guestion.

[.12: | make an effort for my students to use what they have
learned in new situations.

I. 14: | guide my students to think critically about their own
learning processes.

[.15: In lessons, | relate the subjects to students' daily life and
needs.

. 18: | use different thinking techniques (brainstorming, six-
hat thinking, etc.) to help students develop original ideas in
lessons.

[.19: | organize activities for my students to gain the ability to
listen to people effectively in the commmunication process.

l. 23: | guide my students to provide flexibility in collaborative
work.

I. 25: | organize activities that enable my students to approach
each other's ideas with tolerance without prejudice.

Factor 3 l. 54: | inform students about ethical/legal issues that limit
Information, access to and use of information.
Media and 1.57:1inform my students about ethical/legal issues related to
Technology media access and use.
Skills [.58: 1 try to make my students aware of the need to approach
messages in the media critically.
I. 59: While preparing the materials to be used in the lessons,
| pay attention to choose interpretations suitable for
multicultural environments.
l. 60: | try to increase students' knowledge and skills about
digital technologies by using them effectively in lessons.

I. 61: | organize activities for students to use digital
technologies and social networks efficiently in lessons.
. 62: | inform my students about ethical/legal issues

surrounding the access and use of information technologies.
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l. 63: | emphasize to students that technology should be used
responsibly (protecting digital identity, complying with
licensing laws, etc.).

. 64: | try to increase my students' awareness of new
technologies by following the developments in technology.

. 65: | try to make my students aware of the need to
investigate who the messages in the media come from and
for what purposes they are created.

The three-factor structure obtained as a result of the analysis was
named as '"life and career skills, learning and innovation skills,
information, media and technology skills" respectively. The
nomenclature was based on the dimensions of the P21 skills framework.
The "life and career skills" dimension included 15 items with factor
loadings ranging from 0.431-0.697, and the variance explained by this
factor alone was 30.65%. In the second factor named as "learning and
innovation skills" consisting of 15 items, the factor loadings of the items
vary between 0.427 and 0.656. Moreover, the variance explained by this
factor alone was found to be 8.192%. The last dimension of the scale
called "information, media and technology skills" consists of 10 items
with factor loadings ranging from 0.437 to 0.810 and the variance
explained by the factor alone is 6.879%. The total variance explained by
the three factors of the scale of teachers' perceptions of competence in
bringing 21t-century skills is 45.725%. In social sciences, the total
variance explained by multi-factor structures between 40% and 60% is
considered to be a sufficient ratio in the literature (Cokluk et al., 2021). In
this framework, it can be concluded that the variance ratio obtained as
a result of the analysis considering the number of factors is acceptable.
After the exploratory factor analysis, confirmatory factor analysis was
applied to evaluate the construct validity of the model.

Findings Related to Confirmatory Factor Analysis

Confirmatory factor analysis was conducted on the data set obtained
from 326 teachers to test the model data-fit of the three-factor 40-item
form obtained after the exploratory factor analysis of the scale of
teachers' perceptions of competence in bringing 21st century skills. The
unweighted least squares mean-and-variance-adjusted (ULSMV)
method, which is relatively less affected by variables such as the size of
the study group and factor loadings and offers better results, was used
in the estimations of confirmatory factor analysis (Kilic & Dogan, 2021;
Kogar & Kogar, 2016). In determining the adequacy of the model tested
in CFA, x2/sd ratio, CFI, TLI, SRMR and RMSEA fit indices were taken as
reference. In the confirmatory factor analysis, the factor loadings of the
items were examined to evaluate the model fit of the scale and it was
determined that the factor loadings of the items ranged between .52
and .80. In the literature, it is stated that factor loadings of .30 and below
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are not interpretable, .45 and above is acceptable, .55 is good, .63 is very
good, and .71 and above is excellent (Harrington, 2009). In the light of
these data, it can be concluded that the factor loadings of the items are
at a good level.

The chi-square values and fit indices obtained after CFA were evaluated
in detail. As a result of the analyses, it was concluded that the model
satisfactorily met the validity evidence and the fit indices were at
optimal levels. The Path diagram obtained as a result of CFA is shown
in Figure 2 and the fit values obtained are shown in the table.

Figure 2
Path Diagram

0.54] - = v1s [0, 71

0.72) vae

Table 5
Fit Indices
Examined Fit Perfect Fit Acceptable Obtained
Indices Criteria Compliance Compliance
Criteria Indices
CMIN/DF (x2/sd) O <y2/sd<3 3<y2/sd<5 1.85
RMSEA .00 < RMSEA < .05 <RMSEA <.08 .05
.05
SRMR .00 <SRMR = .05 .05 <SRMR < .08 .07
CFI 95 < CFI<1.00 90 < CFl < .95 .98
TLI 95 <TLI<1.00 90 <TLI<.95 .98

Reference: (Cokluk et al., 2021; Gurbuz, 2021; Karagoz, 2019; Secer, 2015b;
Simsek, 2007)

286
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The %2 /sd ratio was found as 1.85 (x2 /sd=1362.35/737) as a result of the
Chi-Square Goodness test applied to test the overall fit of the model
consisting of 40 items. In the x2 /sd index, which is a chi-square fit test,
< 5 is considered an acceptable value, and < 3 is considered as an
indicator of perfect fit (Karagdz, 2019). In addition, since the Chi-square
test is related to the sample size when the value is below 2.5 for sample
sizes of 250 and smaller and below 5 for sample sizes larger than 250 by
removing the degrees of freedom in determining the model fit, this
reflects excellent fit values (Byrne, 2011, cited in Yaslioglu, 2017, 77).
Considering that the sample consisted of 326 people, the x2/sd ratio of
1.85 indicates perfect fit.

While RMSEA (Root Mean Square Error of Approximation), which is
defined as the square root of the approximate means in the model-data
fit indices, takes values between 0O-1, values below .05 in this index
indicate perfect fit, and values below .08 indicate acceptable fit (Cokluk
et al,, 2021). In this model, while the RMSEA value was found to be .05,
this value is in the range of perfect fit values. SRMR (Standardized Root
Mean Square Residual), which is another model data-fit index, is
expected to approach zero for an excellent fit. SRMR value < .05
indicates a good fit and < .08 indicates an acceptable fit (Gurbuz, 2021).
In this model, SRMR was found to be .07, which is within the range of
acceptable fit values.

In confirmatory factor analysis, model fit is tested by comparing the chi-
square value with another reference model in order to verify the model-
data fit. Within the scope of comparative fit indices, CFl (Comparative
Fit Index) and TLI (Tucker-Lewis Index) values are taken as references.
While CFl and TLI indices take a value between O and 1, a value of = 0.90
indicates acceptable fit, and = 0.95 indicates perfect fit (Gurbuz, 2021;
Simsek, 2007). In this model, CFl was found to be .98 and TLI was found
to be .98. These results are within the range of perfect fit values.

It is possible to look at and analyse many fit indices in order to verify the
model. According to Tabachnick and Fidell (2020), the most frequently
reported fit indices are CFl and RMSEA values. Although there is no
consensus in the literature on which fit indices to report as a result of
CFA analyses, some studies refer to indices such as chi-square, x2/sd,
CFl, GFl, RMSEA (Karagdz, 2019), while some studies state that reporting
x2/sd, P value, one of the comparative indices (e.g. TLI, CFI, NFI, etc.),
RMSEA or SRMR will be sufficient (GurbUz, 2021). In this study, x2/sd
ratio, CFI, TLI, SRMR and RMSEA fit indices were examined and it was
seen that the model-data fit was confirmed. After the validation of the
model, the correlation between the factors was examined. Inter-factor
correlation values are shown in Table 6.
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Table 6
Inter-factor correlation
X SS 1 2 3
Factor 1 (Life and Career Skills) 427 40 1
Factor 2 (Learning and Innovation Skills) 4.33 39 69 1

Factor 3 (Information, Media and 396 59 64 50 1
Technology Skills)

*p<.01

According to the results of the correlation analysis between the factors
in Table 6, all relationships were found to be significant at p<.01level and
the correlation coefficients between the factors ranged between .50
and .69. In correlation coefficients, 0.00-0.30 is defined as a low-level
relationship, 0.30-0.70 as a medium level relationship, and 0.70-1.00 as
a high-level relationship (BUyUkdzturk, 2020). As a result of the analysis,
positive and moderately significant relationships were found between
the factors in the correlation coefficients

Findings Related to Reliability

In order to test the reliability of the scale, Cronbach's alpha, stratified
alpha and McDonald's Omega reliability coefficients were examined
and item analyses were conducted. The item analyses resulting from
the reliability analysis applied to the scale are given in the table.

Table 7
Item Analysis Results for the Overall Scale
Corrected Iltem Standard Skewness Kurtosis
Total Deviation
ltem Number  Correlation Mean

I_1 .388 423 .626 -5 .829
|_2 461 422 .626 -.349 108
_3 473 394 790 -579 538
I_4 396 4.04 771 -.478 .053
I_5 496 4.29 .659 -.590 193
I_6 RAN 4.4] .659 -.816 152
_7 547 436 .596 -.420 -157
_8 502 4.28 .655 -.495 -.106
_9 440 4.38 704 -1.017 .899
I_10 513 4.4] .639 -754 226
[_11 412 4.30 643 -514 -.001
12 530 413 744 -583 .078
13 391 4.40 647 -749 158
14 449 4.28 791 -.947 .631
[_15 475 4.46 .658 -1.077 1104
16 .500 4.47 611 -791 .066
17 487 4.04 .606 -186 339
_18 383 4.45 708 -1.172 951
19 51 4.38 .604 -.404 -.663
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1_21 529 4.33 736 -1.124 1.665
22 454 4.22 816 -911 516
|_23 557 4.51 .669 -1100 250
_24 441 4.57 .560 -955 510
I_25 481 4.52 611 -909 -182
|_26 472 4.44 629 -.836 404
|_27 557 4.39 646 -789 524
|_28 472 4.55 578 -.878 -221
|_29 .580 4.07 812 -713 364
30 487 4.10 761 -.457 -318
[_31 570 4.03 .889 -940 994
|_32 593 4.09 .869 -.93] .688
|_33 544 4.12 842 -759 174
34 523 3.81 959 -.532 -245
1_35 .607 3.90 905 -.618 -.068
|_36 557 4.00 927 -940 723
37 597 3.94 .858 -.601 128
|_38 614 4.03 .859 -.675 174
|_39 403 3.86 789 -.155 -.587
_40 406 3.93 .806 -473 .025

Overall Cronbach Alpha Value of the Scale: .932

After the analysis, Cronbach's alpha value of the overall scale was found
to be .932. According to the analysis conducted within the scope of
reliability, there is no change in the reliability coefficient of the scale if
the item is deleted. In addition, as can be seen in the table, item-total
correlations ranged between .383 and .614. These values can be
interpreted as the items contributed to the overall scale. Therefore, it
can be stated that these values obtained are quite sufficient in terms of
the reliability coefficient.

Reliability analyses were conducted separately for each dimension of
the scale. Starting from the first factor, the alpha values were .862 for
the life and career skills dimension, .857 for the learning and innovation
skills dimension, and .873 for the information, media and technology
skills dimension, respectively. It is stated that if the alpha value is in the
range of <.60<a<.80, the scale is quite reliable, and if it is in the range of
<.80<ax<], the scale is a highly reliable scale (Karagdz, 2019). In light of
these data, it is possible to say that the overall scale and scale
dimensions are highly reliable.

Since it isrecommended to use stratified alpha and McDonald's Omega
coefficients in addition to Cronbach's alpha coefficient in order to
ensure the internal consistency of the scale in multidimensional
structures (Soysal, 2023), stratified alpha and McDonald's Omega
coefficients were analysed and evaluated within this framework. As a
result of the analysis, the stratified alpha coefficient of the overall scale
was found to be .939, while the McDonald's Omega coefficient was
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found to be .934. These internal consistency coefficients indicate that
the scale is highly reliable. In addition, the discrimination values of the
three dimensions in the scale were examined by item analysis based on
the lower and upper 27% groups and the t-test results of the difference
between the groups are shown in the table 8.

Table 8
Discrimination Test Results of Scale Dimensions
Groups N X SS T sd p

Factor1 Upper Group 88 472 140

Lower Group 88 3.84 336 2278 11619 000
Factor2 Upper Group 88 4.68 171

Lower Group 88 3.85 301 2235 13770 000
Factor 3 Upper Group 88 4.48 266

Lower Group 88 3.27 515 19.55 130.01 000
p< .01

The difference between the lower and upper 27% percentiles across the
three factors and the scale was analysed and a significant difference
was found between the averages (t(88) = -22.78, -22.35, -19.55; p< .01).
With this result, it can be said that the scale dimensions have
discriminative features (Karagoz, 2019).

Discussion, Conclusion, and Suggestions

This study aims to develop a scale to assess teachers' perceptions of
competence in bringing 21Ist century skills. In this context, firstly, the
related literature was reviewed and a draft form of 69 items was
created. After receiving expert opinions on the prepared form, the
validity and reliability studies of the five-point Likert-type 65-item form
were conducted. The form, which was prepared to determine teachers'
perceptions of their competence in bringing 21st-century skills, was first
applied to 372 teachers, and exploratory factor analysis was first
performed on the data obtained.

As a result of the exploratory factor analysis conducted to evaluate the
construct validity of the scale, 25 items were removed from the scale
due to the fact that some items were associated with more than one
factor, and a structure consisting of 40 items and three factors,
explaining 45.725% of the total variance of the scale, was obtained.
When the explained variance ratio was evaluated, it was determined
that it was at a sufficient level in terms of construct validity. The sub-
dimensions obtained from the scale were named as life and career
skills, learning and innovation skills, information, media and technology
skills, respectively. In order to test the model-data fit of the three-factor
structure obtained as a result of EFA, confirmatory factor analysis was
conducted using the data set collected from 326 teachers in the second
group. In CFA, x2/sd ratio, CFl, TLI, SRMR and RMSEA fit indices were
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examined to evaluate the model fit of the scale and it was determined
that the model-data fit of the three-factor structure of the scale was
confirmed and the scale met the construct validity criteria.

Cronbach Alpha, stratified alpha and McDonald's Omega coefficients
were analysed to evaluate the reliability of the scale. The overall
Cronbach's Alpha value of the scale was .932, the stratified alpha was
939, and the omega coefficient was .934. In order to ensure the internal
consistency of the scale, item discrimination values were also examined
and a significant difference was found in the averages between the
lower and upper 27% of the scale. These findings indicate that the
internal consistency of the scale has a high level of reliability.

Consequently, as a result of the validity and reliability analyses
conducted to measure teachers' competencies in bringing 21s-century
skills, it was determined that the scale had sufficient psychometric
properties. During the development phase of the scale, a large study
group was formed with participants from different branches, school
types and educational levels. However, the analyses and results are
limited to the data of this study group. With the development of the
measurement tool, repeating the research in different study groups,
various school types and branches will allow the validity and reliability
analysis results to be tested.
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