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GIRIS

Dijital ¢ag olarak adlandirilan 21. yilizyilin (yy.) baslari, bilgi ve teknoloji alanlarinda muazzam gelisim,
degisim ve yayginlasmanin yasandig1 bir dsnem olmustur. I¢inde bulundugumuz dijital cagda, bilgi ve iletisim
teknoloji (BIT) araclar1 ve dijital teknolojiler hayatimizin her alaminda giderek daha fazla yer almaktadir
(Vuorikari vd., 2022). Dijital teknolojiler, bircok meslegin nasil yapildigini degistirerek isgiicii piyasasini
doniistiirmektedir (Niyazova vd., 2023). Bu durum; mesleki, sosyal ve egitim yasamimizda kokli
degisikliklere yol agmaktadir. Bireylerin gelisen ve degisen diinyaya ayak uydurarak mesleki ve sosyal
yasaminda basarili olabilmesi, teknolojik yenilikleri takip ederek bu yeniliklerin gerektirdigi becerileri
kazanmalarim1 ve bilgi denizinde ihtiya¢ duyduklar1 bilgiye ulasarak hayatlarina entegre edebilmeleri igin
gereken yeni yeterlik ve becerileri kazanmalarini gerektirmektedir (Rice-Stevenson, 2022; van Laar vd., 2020).
21. yy. da bireylerin sahip olmasi gereken yeterliklerin basinda 21. yy. becerileri ve dijital yeterlikler
gelmektedir (Valtonen, Hoang, vd., 2021). Bu beceri ve yeterliklerle donatilmig bir neslin yetismesi i¢in
oncelikle gelecegin dgretmenlerinin bu beceri ve yeteneklere sahip olmasi gerekir. Ogretmen adaylarinin bu
becerilerini gelistirebilmeleri adina egitim programlar diizenlenerek olanaklar sunulmalidir (Yoon, 2022).
Egitimde 6nemli bir rol oynayan 6gretmenler, teknoloji alanindaki gelismelere ayak uydurmak ve 6gretme
stireclerinde dijital teknolojileri etkin bir sekilde kullanmak i¢in ¢aba gostermelidir (Yi1lmaz ve Toker, 2022).
Bu nedenle 6gretmenler, 6grencilerinin dijital diinyadaki firsatlardan yararlanabilmeleri i¢in onlara gerekli
becerileri kazandirmalidir. Bu beceriler, dijital teknolojileri etkili bir sekilde kullanma ve degisen diinyay1
anlama becerilerini igerir (Valtonen, Hoang, vd., 2021; Yoon, 2022).

Atf icin: Aktas, M. A, Cittir, K, Sahin, M. A,, Aktas, 1., & Baltaci, H. (2025). Ogretmen adaylarinin 21. yiizy1l becerileri ve dijital yeterliklerinin karsilastirmali
incelenmesi. Trakya Egitim Dergisi, 15(4), 1691-1733—xx. https://doi.org/10.24315/tred.1513611

@ ® | Thisisan open Access paper distributed under the terms of Conditidions of the Creative Commons Attribution-NonCommercial 4.0 International License.


mailto:murat.aktas005@icloud.com
mailto:kutluctr@gmail.com
mailto:mehmetalisahin803@gmail.com
mailto:idrisaktasdr@gmail.com
mailto:hasan.baltaci@amasya.edu.tr
https://orcid.org/0009-0003-7677-2920
https://orcid.org/0009-0004-6282-7473
https://orcid.org/0009-0007-9051-0950
https://orcid.org/0000-0001-6265-6337
https://orcid.org/0000-0001-8634-3378

Trakya Egitim Dergisi, 15(4) 2025, 1691-1733

21. Yiizyll Becerileri

21.yy. dahizla degisen diinya kosullarina ayak uydurabilmek ve degisime onciilikk edebilmek i¢in birey,
bilgiyi kendi gereksinimleri ve yasadigi yiizyilin talepleri dogrultusunda sekillendirip igsellestirmelidir
(Geggel vd., 2020). Giiniimiiz bireylerinden, siirekli degisen diinyay1 anlayabilme ve hizla uyum saglayabilme,
bilgiye kolayca erisebilme, 6grendiklerini glinliilk hayata entegre edebilme, elestirel diisiince ve sorgulama
yoluyla toplumun ihtiyaclarini analiz edebilme, yenilik¢i diisiinceyle yenilikler iiretebilme ve yasam boyu
o0grenme felsefesini benimseme gibi becerilere sahip olmalar1 beklenmektedir (Binkley vd., 2012; van Laar
vd., 2017). Cagin ihtiyaclarim1 karsilayacak nitelikte bireyler yetistirmek igin egitim sisteminin 21. yy.
becerilerini kazandirmaya uygun hale getirilmesi gerekmektedir (Rice-Stevenson, 2022; Yoon, 2022).

21. yy. becerilerinin tanim ve kapsamini belirlemeye yonelik cesitli arastirmaci, kurum ve kuruluslarin
tamim ve siniflandirmalart olsa da fikir birligine varilan bir tanimi yoktur (Anagiin, 2018; “Assessment and
Teaching of 21st Century Skills” (ATC218S), 2010; “the Partnership for 21st Century Learning” (P21), 2019;
van Laar vd., 2020). 21. yy. becerileri genel anlamda bireylerin bilgi toplumunun kosullarina uyum
saglayabilmeleri ve topluma etkin bir sekilde katki saglayabilmeleri igin gerekli olan beceriler seklinde
tanimlanmaktadir (van Laar vd., 2017). P21, 21. yy. becerilerini bireylerin karmagik gorevleri yerine
getirmelerini, diigiinmelerini ve iletisim kurmalarini saglayan yetkinlikler olarak tanimlamaktadir (P21, 2019).
BIT okuryazarhigi, elestirel diisiinme, iletisim, liderlik, is birligi, yaraticilik, yasam boyu dgrenme, problem
¢ozme, girisimcilik ve kariyer bilinci 6ne ¢ikan 21. yy. becerileridir (Anagiin, 2018; Binkley vd., 2012). 21.
yy. becerilerine sahip bireyler mesleki ve sosyal yasaminda degisen kosullara uyum saglayabilir, yenilik¢i
teknolojileri kullanabilir, katlanarak artan bilgi yiginlar1 icinden dogru bilgiyi segebilir, degerlendirebilir,
analiz edebilir ve karsilastig1 sorunlara ¢6ziim tiretebilirler (Ciftci vd., 2021; Kaya, 2020).

P21, 21. yy. becerilerini “Bilgi, medya ve teknoloji becerileri”, “Ogrenme ve yenilesme becerileri” ve

“Yasam ve kariyer becerileri” olmak iizere {i¢ grupta ele almistir (P21, 2009). Bu gruplar Sekil 1'de
gosterilmektedir.

Sekil 1

P21'e gore 21. Yiizyil Becerileri

*Esneklik ve Uyum Ogrenme ve Yenilesim

*Girigimeilik ve Oz-Yénelim
*Sosyal ve Kiiltiirleraras: Beceriler
*Uretkenlik ve Hesap Verebilirlik
*Liderlik ve Sorumluk

*Elestirel Diigiinme ve Problem Cézme
*Iletisim ve igbirligi

ve Teknoloji *Bilgi ve iletisim Teknolojileri

Becerileri ileri
Becerileri (ICT) Okuryazarligs

Yasam ve Temel Konular ve 21. Yiizyil Temalart e “Bilgt Okuryazarhgt

Kariyer Bilgi, Medya *Medya Okuryazarlig
Standartlar ve Degerlendirmeler
Egitim Program: ve Ogretim
Profesyonel Gelisim

Ogrenme Ortamlar:

Bilgi, Medya ve Teknoloji Becerileri

Cagimizda bireyler teknolojik araglarla donatilmis ve bilginin hizla yayildigi bir diinyada yasamaktadir.
Bu nedenle, bireylerin teknoloji ve medyay1 etkin bir sekilde kullanmalar, bilgiye hizla erigmeleri, bilginin
dogrulugunu degerlendirebilmeleri, karsilastiklar1 zorluklara karsi bilgi ve teknolojiyi uygun bigimde
kullanmalar1 ve bu siiregte yasal ve etik kurallara uymalar1 beklenmektedir (Anagiin vd., 2016; Ihtiyaroglu ve
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Ulucan, 2022; P21, 2019). Bilgi okuryazarligi, etkili kaynaklardan bilgiye ulasma, bilgiyi degerlendirme ve
yaratici sekilde kullanma yetenegidir (Coleman, 2024). Medya okuryazarligi, medya mesajlarin1 anlama, etik
ve yasal kurallar cergevesinde medya araglarini kullanma yetenegidir (M.A. Aktas vd. 2024). Bilgi, iletisim
ve teknoloji okuryazarligi ise, teknolojiyi bilgi yonetimi ve iletisimde etkin bir ara¢ olarak kullanma ve etik
kurallara uygun hareket etme yetkinligidir (Baki, 2022). Bu becerilerle donatilmis bireyler; dogru bilgiye hizla
erigebilir, elestirel bakis agisiyla inceleyebilir ve karsilastiklari problemlere ¢oziim iiretmek amaciyla
kullanabilirler (I. Aktas, 2022; Valtonen, Hoang, vd. 2021). Bilgi, medya ve teknoloji okuryazarligina sahip
bireylerden beklenen davranislar; teknolojik araglardan yararlanarak bilgiye erisebilmeleri, onu
genigletebilmeleri, elestirel sekilde degerlendirmeleri, analiz etmeleri, diizenlemeleri ve sosyal ag
platformlarin1 kullanarak paylagmalari seklinde 6zetlenebilir (P21, 2019).

Yasam ve Kariyer Becerileri

Bilgi caginda hizla degisen, doniisen ve karmasiklasan mesleki ve sosyal yasaminda basari igin
bireylerden akademik bilginin yaninda iist diizey diisiinme becerilerine sahip olmalar1 beklenir. Bu beceriler;
esneklik ve uyum yetenegi, girisimcilik ve 6z-yonetim, sosyal ve kiiltiirlerarasi etkilesim becerileri, liderlik ve
sorumluluk tizerine odaklanir (P21, 2019). Esneklik ve uyum yetenegi, belirsizlik ve degiskenlik iceren
ortamlarda gesitli roller ve sorumluluklara hizlica uyum saglayabilme ve etkin caligsabilme becerisidir. Girisim
ve 0z yonetim, hedefler ve zamani etkin bir sekilde yonetebilme, bagimsiz ¢alisabilme ve 6grenmeyi siirekli
kilabilme yetenegidir (Putra vd., 2021). Sosyal ve kiiltiirleraras1 beceriler, farkli kiiltiirler ve goriisler arasinda
etkili iletisim ve uyum saglayabilme kapasitesidir (Miiller vd., 2020). Uretkenlik ve hesap verebilirlik,
zorluklar karsisinda hedeflere ulasabilme ve yiiksek kaliteli sonuglar iiretebilme yetisini ifade eder. Liderlik
ve sorumluluk ise, bagkalarini hedefe yonlendirebilme, ilham verebilme ve sorumluluk alabilme kapasitesidir
(Baki, 2022). Bu becerilere sahip bireyler yasam boyu 6grenen, icsel zekédlar1 gelismis, yaratici {irlinler ve
projeler ortaya koyabilen, zamanini etkili ve verimli kullanan bireylerdir (P21, 2019).

Ogrenme ve Yenilenme Becerileri

Bireyleri karmasiklagan mesleki ve sosyal yasamda basarili olmak i¢in ihtiya¢ duyulan yaraticilik,
elestirel diisiinme, iletisim ve is birligi becerilerini ifade eder (Kerdthaworn ve Chaichomchuen, 2021).
Yaraticilik ve yenilenme, ¢esitli ve yenilik¢i fikirler {iretebilme ve bu fikirleri analiz edip gelistirebilme
yetenegidir (P21, 2019). Elestirel diisiinme ve problem ¢6zme, farkli akil yiiriitme yontemlerini kullanarak
etkili analiz yapabilme ve ¢oziimler iiretebilme yetenegidir (Maksum vd., 2021). iletisim ve is birligi ise, farkl
ortamlarda ve ekiplerle etkili iletisim kurabilme ve ortak calisabilme yetenegidir (Baki, 2022). Bu becerilere
sahip bireyler; karsilastiklar problemleri ¢6zmek igin yaratici fikirler gelistirebilir, diislincelerini analiz edip,
pratige dokiip, etkili bir sekilde ifade edebilir, takim i¢inde sorumluluk iistlenerek is birligi i¢inde ¢alisabilirler
(P21, 2019). Ogrenme ve yenilenme becerileri, bireyleri farkli perspektiflerden diisiinmeye tesvik eder ve
onlarin yenilikgilik, yaraticilik, problem ¢ézme, elestirel analiz, iletisim ve is birligine odaklanmalarini
destekler (I. Aktas, 2022; Yeni, 2020).

Teknoloji alanindaki hizl1 degisim, doniisiim ve yayginlagma yeni neslin 21. yy. becerilerini kazanmalar
i¢in giiclii bir motivasyon kaynagini olusturmaktadir (Sawyer, 2019). Bu baglamda bireylerin daha nitelikli bir
yasam siirmeleri, karsilastiklar1 problemlerin mesleki hayatlar1 ve sosyal iligkilerinde karsilastiklari olaylari ve
problemleri analiz ederek listesinden gelebilmeleri ve basarili olabilmeleri i¢in 21. yy. becerilerini kazanmalar1
kritik bir 6neme sahiptir (Anagiin vd., 2016; Wetchasit vd., 2020). Bilgi ¢caginda bu degisim ve doniistimiin
gerektirdigi bir diger yeterlik ise dijital yeterliktir.

Dijital Yeterlikler

Dijital yeterlik; dijital teknolojileri kullanarak bilgi edinme, iiretme, paylasma, yonetme, iletisim kurma,
is birligi yapma ve sorun ¢dzme gibi siireclerde ihtiya¢ duyulan bilgi, beceri ve tutumlarin biitiiniidiir (Cebi ve
Reisoglu, 2020). Bir bagka tanima gore ise ¢alisma, 6grenme ve topluma katilmak icin dijital teknolojileri
giivenlik, elestirel diisiince ve sorumluluk bilinciyle kullanmaktir (Afacan Adanir ve Giilbahar Giiven, 2022).
Dijital yeterlik, temelde bireylerin BIT araglarmi verimli ve etkin bir bigimde kullanabilmesi olarak
tanimlanabilir (Esteve-Mon vd., 2020; Yoon, 2022). Bu; bireylerin BiT'leri elestirel, bilingli ve yaratici sekilde
kullanarak bilgiye erismesi, bilgiyi islemesi, bilgiyi {iretmesi, bilgiyi paylasmasi, is birligi yapmasi ve problem
¢Oozmesi anlamina gelir (Esteve-Mon vd., 2020; Yoon, 2022). Dijitallesmenin getirdigi degisime ayak
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uydurmak ve yasam boyu 6grenmeyi desteklemek i¢in sadece egitim sistemlerinde degil, bireysel ve toplumsal
diizeyde de dijital yeterliklere sahip olmak son derece dnemlidir. Dijital yeterlik, tipki okuma yazma gibi,
gliniimiizde temel bir okuryazarlik seviyesi olarak kabul edilmektedir (Giir vd., 2023).

Avrupa Komisyonu adma ortak arastirma merkezi “Dijital Yeterlik Cergevesi” (DigComp 2.2)
olusturmus ve dijital yeterligi “bilgi ve veri okuryazarlig1”, “iletisim ve is birligi”, “dijital icerik olusturma”,
“giivenlik” ve “problem ¢6zme” olmak iizere bes alana ayirmistir (Vuorikari vd., 2022). DigComp 2.2."ye gore

dijital yeterlik alanlar1 ve icerdikleri yeterlikler Sekil 2’de verilmistir.
Sekil 2

Dijital Yeterlik Alanlart (Vuorikari vd., 2022 den uyarlanmigstir)

— - 1.1. Veri, bilgi ve dijital icerige géz atma, arama ve filtreleme
Bilgi ve Veri. 1.2. Veri, bilgi ve dijital icerigin degerlendirme
Okuryazarhig 1.3. Veri, bilgi ve dijital icerigi yonetme

2.1. Dijital teknolojiler araciligryla etkilesimde bulunma
2.2.Dijital teknolojiler araciligiyla bilgi ve icerik paylasma
Iletisim ve Is birligi 2.3.Dijital teknolojiler araciligiyla vatandasliga dahil olma
2.4.Dijital teknolojiler araciligiyla is birligi yapma
2.5.Internet etidi

2.6.Dijital kimligi yonetme

3.1.Djjital icerik gelistirme

3.2.Dijital icerigi biitiinlestirme ve yeniden detaylandirma
3.3.Telif hakki ve lisanslar

3.4.Programlama

4.1. Cihazlar1 koruma

: 4.2 Kisisel verileri ve gizliligi koruma
Giivenl
4.3.Saghg: ve iyi olusu koruma
4.4.Cevreyi koruma

5.1. Teknik sorunlari ¢cozme

5.2.Thtiyaglar1 ve teknolojik yamitlar belirleme
5.3.Dijjital teknolojileri yaratici bir sekilde kullanma
5.4.Dijital yeterlik eksiklerini belirleme

Problem Cézme

Bilgi ve Veri Okuryazarlig

Bireyler; zaman zaman giincel gelismeleri takip etmek, belli konularda meraklarini gidermek,
karsilagtiklar1 problemleri ¢dzmek gibi nedenlerden yeni bilgiler elde etmeye ihtiyag duyarlar. Bilgiyi
anlamlandirmak ve agiklayabilmek i¢in dijital ortamlarda cesitli bilgilere géz atmak, gerektiginde bilgiyi
aramak, erismek ve dogrulugunu teyit etmek gerekmektedir (M.A. Aktas vd. 2024; Vuorikari vd., 2022).
Dijital ortamlarda bilgi kirliliginin artmasiyla birlikte ulasilan bilginin elestirel olarak dogrulugunu sorgulamak
onemli bir yeterlik haline gelmistir (Freestone ve Mason, 2019). Ayrica dijital ortamda bilgi ve igerikleri
diizenlemek, depolamak ve dijital ortamda yeniden islemek bu yeterlik kapsamindadir (Karsenti vd., 2020;
Vuorikari vd., 2022).
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Iletigim ve Is Birligi

Bireyler dijitallesen diinyada mesleki ¢alismalarinda basarili olmak icin ekip ¢alismalarini yiiriitiirken
cesitli dijital teknolojiler araciligryla etkilesime gegerek iletisim araglarini kullanmaya ihtiyag¢ duyarlar. Dijital
araglar, zaman ve mekén problemlerini ortadan kaldirarak bireylere ve ekip calisanlarina daha kolay ve hizl
bir iletisim ortam saglamaktadir (Ozgen, 2024). Bu is birligi ve iletisimin saglikli yiiriimesi igin bireylerin
veri, bilgi ve dijital igerikleri uygun teknolojik araglarla paylasabilme ve dijital araglar1 kullanarak veri, kaynak
ve bilgiyi birlikte insa etme yeterligine sahip olmalar1 gerekir. iletisim ve is birligi siirecinde dijital alanin
gerektirdigi etik kurallara riayet edilmeli ve kiiltiirel ¢esitliligin farkinda olunmalidir. Bireylerin dijital araclar
araciligtyla topluma katilmalari ve vatandaslik goérevlerini arastirarak dijital toplum icinde kendilerini
gelistirmeleri i¢in bu yeterlige sahip olmalar gerekmektedir (Vuorikari vd., 2022). Ayrica, dijital kimlik
yoOnetimiyle bireylerin kendilerinin ve kurumlarmin itibarin1 koruyabilmeleri icin dijital ortamlarda
iiretilebilecek iceriklerin farkinda olmalar1 6nem arz etmektedir (Afacan Adanir ve Giilbahar Giiven, 2022).

Dijital I¢erik Olusturma

Dijitallesen ortamlarda kendini ifade etme, c¢esitli ve farkli formatlarda dijital igerik iiretme ve
diizenleme becerisi gerektirmektedir. Bu alanda 6zgiin ve ilgili icerikler ortaya koyabilmek icin bilgi ve igerigi
gelistirmek, yeniden diizenlemek ve mevcut kaynaklarla biitlinlestirmeye ihtiyac vardir. Bu siireg telif hakki,
lisans ve etik gibi unsurlarin nasil kullanilacagini, bilgi ve igerigi olusturma ve var olanlarla biitiinlestirmenin
nasil uygulanacagin1 anlamay1 gerektirir (Vuorikari vd., 2022). Programlama alaninda ise, bir bilgi islem
sistemi i¢in belirli komutlarin nasil verilecegini ve bir sorunun nasil ¢oziilecegini bilmeyi gerektirir (McGarr
ve McDonagh, 2019). Cagimizda bireylerin mesleki ve sosyal yasamlar1 dijital ortamlarla sarildigindan
bireylerin kendilerini etkin bir sekilde ifade etmelerinde dijital igerik iiretme yeterligi 6nemli rol oynamaktadir.

Giivenlik

Dijital ortamlarda dijital icerikleri, kisisel verileri ve gizliligi koruma, risk ve tehditleri anlama
yeterligidir (Selyuk, 2023). Dijital ortamlardaki siber zorbalik, dolandiricilik, dijital hirsizlik gibi olasi
tehlikelerden kendini ve baskalarini koruyabilme becerisini kapsar (Maitra ve Rudrapal, 2022). Ayrica, dijital
teknoloji  kullaniminin ¢evresel etkileri konusunda farkindalik sahibi olarak gerekli davranislarin
sergilenmesini igerir (Carretero vd., 2017). Sosyal katilim ve sosyal iyi olus i¢in dijital teknolojilerin etkisi
konusunda farkindalik sahibi olmak ile fiziksel ve ruhsal sagligin korunmasi i¢in gerekli tedbirleri alabilmek
giivenlik yeterligiyle ilgilidir (Vuorikari vd., 2022).

Problem Cozme

Dijital ortamlardaki ihtiyaglari, teknik ve kavramsal sorunlar1 belirleme ve ¢ézme yeterligini igerir
(Carretero vd., 2017). Dijital gelismeleri ve giincellemeleri takip ederek dijital araglarla yenilikg¢i iriin ve
siiregler ortaya koymayi kapsar. Dijital ortamlari; erisilebilirlik gereksinimlerine gore ayarlamayi, kisisel
ihtiyaglara gore diizenlemeyi ve dijital teknolojileri yaratici bir sekilde bilgi olusturma siire¢lerinde kullanmay1
icermektedir (Lasaiba ve Arfa, 2023). Ayrica, bireyin kendi dijital yeterlik bosluklarim belirleme, dijital
yeterliklerini nasil gelistirecegini anlamasini ve dijital ¢cag1 takip etme yeterligini ifade etmektedir (Vuorikari
vd., 2022).

Bilgi ¢aginda kiiresellesmenin de etkisiyle tiim {ilkeler dijital yeterliklerin gelistirilmesini kilit bir konu
olarak giindemlerine almistir. Bir toplumdaki bireylerin dijital yeterlik ve 21. yy. becerileriyle donatilmasi
ancak egitimcilerin bu becerilere sahip olmasi ve 6grenenlere aktarmasiyla miimkiin olabilir. Egiticilerin
becerilerinin niteligi, egitimin kalitesini ortaya koymada 6énemli bir unsurdur. Egiticilerin sadece kendi konu
alanlarina hakim olmas1 yeterli degildir. Dijital doniisiimiin yasandig1 ¢cagimizda; dijital yeterliliklere iliskin
bilgi, beceri ve tutumlara da sahip olmasi, bu teknolojilerin 6grenme-6grenme siirecine entegrasyonunu etkin
bir sekilde gergeklestirmesi zorunludur (Fidan ve Cura Yelegen, 2022).

Alanyazin Incelemesi

Alanyazin incelendiginde son yillarda 6gretmen ve 6gretmen adaylarimin 21. yy. becerileri ve dijital
yeterlikleri iizerine gergeklestirilen bazi caligmalara rastlanmaktadir. 21. yy. becerileri lizerine gergeklestirilen
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caligmalar 6gretmen adaylarinin 21. yy. beceri diizeylerini belirleme ve cinsiyet, yas, siif diizeyi, boliim, okul
kademesi, mesleki deneyim, sosyal medya kullanim diizeyi gibi ¢esitli degiskelere gore karsilastirmalar yapma
(Ahmar vd., 2023; Akan ve Timur, 2023; Arslangilay, 2019; Berkant ve Varki, 2022; Erten, 2019; Gelmez
Burakgazi vd., 2019; 1. Aktas, 2022; M.A. Aktas vd., 2024; Molano, 2020; Molano vd., 2020; Shidiq ve
Yamtinah, 2019; Valtonen, Hoang, vd. 2021; Valtonen, Sointu, vd., 2017) ve teknolojik pedagojik alan bilgisi
(Cigilli ve Eryaman, 2023; Yilmaz Ozden ve Unveren Bilgig, 2023), dijital okuryazarlik (Ozer ve Kuloglu,
2023; Saym, 2023), egitim felsefesi egilimleri (Tutal, 2023), egitim inanglar1 (Gokbulut, 2020), yasam boyu
o0grenme egilimleri (Erdogan ve Eker, 2020) 6gretim uygulamalar1 (Mugot ve Sumbalan, 2019) gibi c¢esitli
degiskenlerle arasindaki iliskiyi inceleme amagclartyla gerceklestirilmistir. Ancak bu ¢aligmalar sinif egitimi
(M.A. Aktas vd., 2024; Voltonen, Sointu, vd., 2017), fen egitimi (Akan ve Timur, 2023; Ipeksen ve Zorlu,
2022), Tirkce egitimi (Erdogan ve Eker, 2020), beden egitimi (Solmaz ve Giliven, 2023), kimya egitimi
(Ahmar vd., 2023) gibi ya tek boliim ya da iki-ii¢ boliimden olusan 6gretmen adaylariyla gerceklestirilmistir.
Cesitli bolimlerden 6gretmen adaylarmin 21. yy. becerilerini karsilastirmali inceleyen galisma sayisi ise
oldukga smirlidir (Berkant ve Varki, 2022; Erten, 2019; 1. Aktas, 2022; Tutal, 2023).

Dijital yeterlik iizerine gerceklestirilen calismalar 6gretmen adaylarinin dijital yeterlik diizeylerini
belirleme ve cinsiyet, egitim durumu, kidem, brans, Web 2.0 araglar1 ve giinliik internet kullanim siiresi gibi
degiskenlere gore karsilastirmalar yapma (Cebi ve Reisoglu, 2020; Esteve-Mon vd., 2020; Guillen-Gamez vd.,
2020; M.A. Aktas vd., 2024; Yazar ve Keskin, 2016; Yoon, 2022; Zhao vd., 2021), bilisimsel diisiinme
(Esteve-Mon vd., 2020), dijital okuryazarlik (McGarr ve McDonagh 2021), teknoloji entegrasyonu 6zyeterlik
algilar1 (Kaya ve Uyangor, 2022) gibi ¢esitli degiskenlerle arasindaki iligkileri inceleme amaglariyla
gergeklestirilmistir. Bu ¢aligmalar sinif 6gretmeni adaylariyla (M.A. Aktas vd., 2024), ortadgretime yonelik
cesitli boliimlerdeki 6gretmen adaylariyla (Yazar ve Keskin, 2016) gesitli branslardaki 6gretmen adaylartyla
gergeklestirilmistir (Cebi ve Reisoglu, 2020; Esteve-Mon vd., 2020; Guillen-Gamez vd., 2020; Kaya ve
Uyangoér, 2022; McGarr ve McDonagh, 2021; Yoon 2022). Ogretmen adaylarinin orta diizeyde dijital yeterlige
sahip oldugu (Cebi ve Reisoglu, 2020; Esteve-Mon vd., 2020; Guillen-Gamez vd., 2020; Kaya ve Uyangor,
2022; Yazar ve Keskin, 2016) ve erkek adaylarin kadinlardan daha yiiksek beceriye sahip oldugu tespit
edilmistir (Cebi ve Reisoglu, 2020; Kaya ve Uyangor, 2022; Yazar ve Keskin, 2016; Zhao vd., 2021). Kadin
O0gretmen adaylarinin dijital yeterlik diizeyleri erkeklerden daha diisiik oldugundan dijital yeterligin alt
boyutlarindan daha fazlasinda egitime ihtiyag duymaktadir (Yoon, 2022). Buna karsin cinsiyete gore adaylarin
beceri diizeylerinde fark olmadigini ortaya koyan ¢aligmalarda mevcuttur (Guillen-Gamez vd., 2020; Usart
vd., 2024). Diger taraftan birinci sinif 6gretmen adaylarinin dijital yeterliklerini inceleyen oldukga az sayida
calisma mevcutken (McGarr ve McDonagh, 2021; Usart vd., 2024) simf diizeylerine gore dijital yeterlik
diizeylerini karsilagtiran ¢aligmaya ise rastlanmamuigtir.

Alanyazin bir biitiin olarak degerlendirildiginde 6gretmen adaylarinin 21. yy. becerilerini béliimlerine
gore inceleyen calisma sayisi oldukga sinirlidir. Benzer sekilde adaylarin dijital yeterliklerini sinif diizeylerine
gore inceleyen calisma sayisi ise yok denecek kadar azdir. Ayrica cinsiyete gore karsilastirmali ¢aligmalarda
ise celigkili bulgular ortaya konulmustur. 21. yy. becerileri ve dijital yeterlikler, disiplinler arasi engelleri
yikarak bir biitlin olarak tiim disiplinlerden etkilenebilmektedir (Varas vd., 2023). Bu baglamda &grencilerin
21. yy. becerileri ve dijital yeterliklerinin gelismesinde etkili olan tiim 6gretmenlerin ortak bir anlayisa ve
beceri diizeylerine sahip olmalar1 6nemlidir. Bu durum, 6gretmen adaylarinin 21. yy. becerileri, alt boyutlarin
dijital yeterlik becerilerini dikkate alarak karsilastirmali olarak inceleyen c¢alismalara olan ihtiyaci
vurgulamaktadir. Boliimlere gore karsilastirmalar yapmak, 6gretmen adaylarinin eksikliklerini ortaya koyma
ve bu becerileri gelistirmek icin gerceklestirilecek mesleki gelisim kurslariin igeriklerinin hazirlanmasinda
boliimlere gore lizerinde durulmasi gereken degiskenlerle ilgili kanitlar sunacaktir. Siif diizeyine gore
karsilagtirmalar yapmak ise kismen 6gretmen egitimi programlarinin dijital yeterligi kazandirmada yeterli olup
olmadigini, adaylarin yeni mesleki gelisim kurslarina ihtiya¢ olup olmadigma yonelik kanitlar sunacaktir.
Cinsiyete gore karsilagtirmalar yapmak alanyazina yeni kanitlar ekleyerek alanyazindaki celiski bulgularin
acikliga kavusturulmasina yardime olacaktir.

Bu aragtirmanin temel amac1 6gretmen adaylarinin 21. yy. becerileri ve dijital yeterliliklerini boliim,
cinsiyet ve sinif diizeyi degiskenlerine gore karsilastirmali olarak incelemektir. Bu baglamda arastirma sorulari

asagidaki gibidir:

Ogretmen adaylarmin;
1. 21.yy. becerileri ve dijital yeterlik 6lgekleri ile alt boyutlarindan aldiklari1 puanlarin ortalamasi nedir?
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2. Boliimlerine gore 21. yy. becerileri ve dijital yeterlik 6l¢ekleri ile alt boyutlarindan aldiklar1 puan
ortalamalar1 arasinda istatistiksel olarak anlamli bir fark var midir?

3. Cinsiyetlerine gore 21. yy. becerileri ve dijital yeterlik dlgekleri ile alt boyutlarindan aldiklar1 puan
ortalamalar1 arasinda istatistiksel olarak anlamli bir fark var midir?

4. Sif diizeylerine gore 21. yy. becerileri ve dijital yeterlik 6l¢ekleri ile alt boyutlarindan aldiklar
puan ortalamalari arasinda istatistiksel olarak anlamli bir fark var midir?

YONTEM

Arastirmanin Deseni

Arastirma, nicel arastirma yontemlerinden tarama modelindedir. Evrenin veya evreni temsil edecek
ornekleminin yetkinlikleri, goriisleri, tutumlari, inanglari, bilgileri gibi 6zelliklerini arastirmayi amaglayan
caligmalarda, uygun verilerin toplanmasi i¢in kullanilan yonteme "tarama yontemi" denir (Fraenkel vd., 2019).
Bu aragtirma, ¢esitli boliimlerde 6grenim goren 6gretmen adaylarinin béliim, cinsiyet ve sinif diizeylerine gore
21. yy. becerileri ve dijital yeterliklerini karsilastirmali olarak belirlemeyi amagladigindan tarama
modelindedir.

Arastirmanin Orneklemi

Arastirmanin 6rneklemini g¢esitli bolimlerde 6grenim goren uygun ornekleme yontemine gore
secilen 1029 (781 Kadin, 248 Erkek) 6gretmen adayi olusturmaktadir. Uygun 6rnekleme yontemi
zaman, finansal kaynaklar ve insan kaynagi kisitlamalar1i nedeniyle, arastirmacilarin kolayca
erisilebilecegi ve calismasi pratik olan birimleri tercih ettigi 6rnekleme yontemidir (Fraenkel vd., 2019).
Bu aragtirmada toplanan verilerin giivenirligini artirmak ve ¢esitli boliimlerde genis 6rneklem sayisina
kolay ulasabilecekleri orneklemin Amasya Universitesi Egitim Fakiiltesi olmas1 nedeniyle uygun
ornekleme yontemi tercih edilmistir. Arastirmaya ilgili fakiiltenin Simf, Matematik, Okul Oncesi,
Tiirkge, Ingilizce, Sosyal Bilgiler, Rehberlik ve Psikolojik Danigsmanlik (RPD) ve Fen Bilimleri egitimi
béliimlerinde 6grenim goren dgretmen adaylari katilmistir. Orneklem grubunun cinsiyet, boliim ve sinif
diizeylerine ait demografik bilgiler Tablo 1’de verilmistir.

Tablo 1

Osretmen Adaylarimin Cinsiyet, Boliim ve Simif Diizeylerine ait Demografik Bilgiler

Sinif Diizeyi Cinsiyet
Boliimler _ _ Toplam %
Birinci Ikinci  Ugiincii Dordiincii Kadin Erkek
Sif 32 50 42 32 122 34 156 15,2
Matematik 44 31 42 28 106 39 145 14,1
Okul Oncesi 42 43 27 36 118 30 148 14,4
Tiirkce 23 21 30 23 78 19 97 9,4
Ingilizce 32 41 32 29 79 55 134 13,0
Sosyal Bilgiler 29 24 29 27 79 30 109 10,6
RPD 52 25 44 33 126 28 154 15,0
Fen Bilimleri 24 26 20 16 73 13 86 8,4
Toplam 278 261 266 224 781 248 1029 100,0

Tablo 1°de 6gretmen adaylarinin %8,4 ile %15,2 arasinda degisen yiizde dagilimlari ile her boliimden
birbirine yakin sayida 6gretmen adayinin ¢alismaya katildig1 goriilmektedir. Yine 224 ile 278 arasinda degisen
katihmc1 sayist ile her smif diizeyinden birbirine yakin sayida O0gretmen adaymin caligmaya katildigi
gorilmektedir.
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Veri Toplama Araclar

Bu aragtirmanin verileri; “kisisel bilgi formu”, “Cok boyutlu 21. yiizy1l becerileri 6l¢egi” ve “Dijital

~ 9

yeterlik 6l¢egi” araciligiyla toplanmaistir.
Kisisel Bilgiler Formu

Bu form ile 6gretmen adaylarinin 21. yy. becerileri ve dijital yeterliklerini aragtirma sorular1 temelinde
karsilastirmali olarak incelemek icin gerekli olan cinsiyet, boliim, sinif diizeyi gibi demografik bilgiler
toplanmustir.

Cok Boyutlu 21. Yiizyil Becerileri Olgegi

15-25 yas aras1 ergenlik ve erken yetiskinlik donemindeki 6grenciler i¢in Cevik ve Sentiirk (2019)
tarafindan gelistirilen bu 0Olgek, 21. yy. bilgi ve becerilerini ¢ok boyutlu olarak degerlendirmeyi
amaclamaktadir. Olgek, 5 alt-boyuttan ve toplamda 41 maddeden olusmaktadir. Alt boyutlar;; “Bilgi ve
Teknoloji Okuryazarlig1”, “Elestirel Diisinme ve Problem Cozme Becerileri”, “Girisimcilik ve inovasyon
Becerileri”, “Sosyal Sorumluluk ve Liderlik Becerileri” ve “Kariyer Bilinci” olusturmaktadir. Olgekte 7 adet
olumsuz madde bulunmaktadir. 5'li Likert tipi olan 6lgek: "1-Kesinlikle Katilmiyorum", "2-Katilmiyorum",
"3-Kararsizim", "4-Katiliyorum" ve "5-Kesinlikle Katiliyorum" seklinde derecelendirilmistir.

Ogretmen Dijital Yeterlilik Olgegi

Gilimis ve Kukul (2022) tarafindan O6gretmenlerin dijital 6grenme yeteneklerini degerlendirmek
amactyla gelistirilmistir. Olgek, 6 alt-boyut ve toplamda 46 madde igermektedir. Alt-boyutlari; "Giivenlik",
"Veri Okuryazarhgi", "Problem Cozme", "Dijital Igerik Uretimi", "lletisim ve Is birligi" ve "Etik"
olusturmaktadir. 5°1i likert tipi 6l¢egin segenekleri ise "1-Kesinlikle Katilmiyorum", "2-Katilmiyorum", "3-
Kararsizim", "4-Katiliyorum" ve "5-Kesinlikle Katiliyorum" seklindedir.

Verilerin Toplanmasi ve Analizi

Toplanan veriler; verilerin diizenlenmesi, sayiltilarin kontrol edilmesi ve aragtirma sorularinin test
edilmesi olmak {izere {i¢ asamada ¢Oziimlenmistir. Verilerin diizenlenmesi asamasinda Google Formlar
iizerinden toplanan verilerde kayip veri olmadigindan ug degerler tespit edilmistir. U¢ deger olarak belirlenen
4 bireye ait veriler veri setinden ¢ikarilmistir. Bu asamada son olarak 21. yy. becerileri (21yyBec) ve Dijital
yeterlik (DijYet) 6l¢ekleri ile alt-boyutlarindan alinan puanlar, karsilagtirmalar yapilabilmek amaciyla madde
sayisina boliinerek aritmetik ortalama puanlarina doniistiiriilmustiir. Boylece her 6l¢ek ve alt boyut i¢in en
yliksek puan 5, en diisiik puan 1 olacak sekilde standart bir puanlama sistemi olusturulmustur. Sonraki islemler
bu puanlar ile gerceklestirilmistir.

Ikinci olarak testlere gegmeden dnce toplanan verilerin normal dagilim gosterip gostermedigi 21yyBec
ve DijYet olgeklerinden aldiklar1 puanlarim carpiklik ve basiklik katsayilari incelenerek analiz edilmistir.
21yyBec ve DijYet 6l¢eklerinden elde edilen puanlara ait betimsel istatistikler Tablo 2’de verilmistir.

Tablo 2

21yyBec ve DijYet Olgekleri ve Alt boyutlar: Puanlarinin Dagilimina ait Betimsel Istatistikler

Degisken Carpiklik Katsayist Carpiklik Standart Hatas1  Basiklik Katsayis1  Basiklik Standart Hatasi
21yyBec

BTO 0,107 0,076 0,101 0,152

EDPC -0,987 0,076 0,416 0,152

Gl 0,013 0,076 0,093 0,152

SSL -0,098 0,076 0,421 0,152

KB -0,673 0,076 0,482 0,152
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Degisken Carpiklik Katsayis1 Carpiklik Standart Hatas1  Basiklik Katsayis1  Basiklik Standart Hatas1
DijYet

Gi -0,469 0,076 1,108 0,152

VO -0,522 0,076 1,682 0,152

PC -0,228 0,076 0,839 0,152

DIU -0,054 0,076 -0,164 0,152

i -0,589 0,076 1,140 0,152

Etk -0,837 0,076 1,976 0,152

Not. N=1029; “BTO= Bilgi ve Teknoloji Okuryazarligi, EDPC= Elestirel Diisiinme ve Problem C6zme, GI= Girisimcilik ve Inovasyq_n,
SSL= Sosyal Sorumluluk ve Liderlik, KB= Kariyer Bilinci, Gii= Giivenlik, VO= Veri Okuryazarligi, PC= Problem C6zme, DIU=
Dijital Icerik Uretimi, Ii= Iletisim ve Is birligi”, Etk= Etik.

Tablo 2°de goriildiigi gibi adaylarin 21yyBec 6lcegi alt boyutlarina ait puanlarin ¢arpiklik katsayisi -
0,987 ile 0,107, basiklik katsayis1 0,093 ile 0,482 araliginda, DijYet Olgegi alt boyutlarina ait puanlarin
carpiklik katsayisi -0,837 ile -0,054, basiklik katsayist -0,164 ile 1,976 araliginda degismektedir. Puanlarin
carpiklik katsayis1 £2 ve basiklik katsayis1 7 araliginda ise dagilimin normal dagilimdan sapmadig: kabul
edilebilir (Bryne, 2010). Bu arastirmanin dlgeklerine ait degerler 6l¢iit degerlerin belirttigi aralikta oldugundan
verilerin normal dagildig1 kabul edilmistir.

Adaylarin 21yyBec, DijYet Olcekleri ve alt-boyutlarindan aldiklari puanlarin diizeyleri aritmetik
ortalama ve standart sapma gibi betimsel istatistiklerle analiz edilmistir. Puanlarin diizeylerinin
degerlendirilmesi, 1-5 puan araliginin 5 esit boliime ayrilmasiyla gerceklestirilmistir. Bu bdliimler; 1,00-1,80
“cok duisiik”, 1,81-2,60 “diistik”, 2,61-3,40 “orta”, 3,41-4,20 “yiiksek” ve 4,21-5,00 “cok yiiksek™ diizey olarak
yorumlanmugtir (I. Aktas, 2022). Ogretmen adaylarinin dlgeklerden aldiklari puanlarin cinsiyete gore (iki grup
arasindaki karsilastirmalar) karsilagtirmalari bagimsiz drneklemeler t-testi, bolim ve sinif diizeyine gore
(ikiden fazla grup arasindaki karsilagtirmalar igin) karsilastirmalari ise varyans analizi (ANOVA) ile test
edilmistir.

Adaylardan toplanan verilerin gegerli ve giivenilir olmasini saglamak igin bazi dnlemler alinmistir. Veri
toplama araglari, gerekli izinler alindiktan sonra Google Formlar araciligiyla sinifta yiiz yilize uygulanmustir.
Katilimcilar ¢alismanin amaci, verilerin bilimsel amacgli kullanilacagi, kisisel verilerin gizli tutulacagi
konusunda bilgilendirilmis ve veriler goniilliiliik esasina dayali olarak toplanmistir. Verilerin giivenirligini
ortaya koymak i¢in 21yyBec ve DijYet dlgegi ve alt boyutlarinin Cronbach Alpha i¢ tutarlilik katsayisi
hesaplanmigtir. 21yyBec 6l¢eginin tamami i¢in 0,91, DijYet dlgeginin tamami i¢in 0,96 olarak hesaplanmigtir.
Cronbach Alpha i¢ tutarlilik katsayisinin 0,70 ve tstii glivenilir olarak kabul edilmektedir (Altunisik vd., 2005).

Arastirmanin Etik izinleri
Yapilan bu ¢aligmada aragtirma etigi ilkeleri gozetilmis olup gerekli etik kurul izinleri alinmistir. Etik

kurul izni kapsaminda; Amasya Universitesi Sosyal Bilimler Etik Kurulundan, 16.01.2024, 173393 say1l1 belge
almmustir.

BULGULAR

Ogretmen Adaylarimin 21. Yiizyil Beceri ve Dijital Yeterlik Diizeyleri

Ogretmen adaylarinin gok boyutlu 21yyBec ve DijYet &lgekleri ile alt boyutlarindan aldiklart puan
ortalamalarimin aritmetik ortalama ve standart sapma degerlerine ait betimsel istatistikler Tablo 3’te verilmistir.
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Tablo 3

21yyBec ve DijYet Olgekleri ile Alt boyutlarindan Alinan Puanlara ait Betimsel Istatistikler

Degisken Simf Mat. Okul O Tiirk. Ing. Sosyal PDR Fen Toplam
X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) X (SS)

BTO 405 (0,42) 3,97(041) 4,05(047)  4,13(0,44) 4,18(0,50) 4,04 (0,55) 4,03 (0,40) 4,04 (0,44) 4,06 (0,46)
EDPC 3,69 (1,02) 3,82(0,93) 3,83(0,89) 3,50 (1,18)  3,69(1,00) 3.84(0,93)  3,96(0,80) 3,88 (0,84) 3,78 (0,95)

Gi 3,66(0,60) 353(0,52) 357(0,64)  3,69(064) 355(0,73) 3.69(0,62) 347(058) 3,66(0,55) 3,59 (0,62)
SSL 3,65(0,50) 3,64 (048) 3,55(0,55)  3,54(0,52)  3,60(0,58) 3.68(0,56) 3,58(0,57) 3,64(0,56)  3.61(0,54)
KB 425(0,54)  421(0,50) 428(0,54)  4,16(0,59)  425(0,52)  422(0,63) 428(0,56) 4,35(0,54) 4,25 (0,55)
2lyyBec  3,89(040)  3,84(0,34) 3,89(041)  3,88(040) 391(041) 392(046) 3,88(038) 3,93(041) 3,89 (0,40)
Gii 3,62(0,56)  3,60(0,53) 3,65(0,56)  3,70(0,64) 3,80 (0,65 3.69(0,57) 3,80 (0.47) 3,67(0,54)  3.69(0,57)
VO 3,80(0,55)  3,87(048) 3,74(0,55)  3,80(0,63) 4,04 (0,60) 3.75(0,66) 3,87 (040) 3,82(047)  3.84(0,55)
PC 357(0,59)  3,62(0,54) 3,60(0,53)  3,67(0.61) 3,77(0,63) 3.69(0,62) 3,57(0,52) 3,55(0,57) 3,63 (0,58)
DIU 325(0,71)  3,09(0,78) 320(0,71)  3,32(0.86) 3,19(0,82)  3.29(0,72)  3,08(0,73) 3,22(0,76)  3.,19(0,76)
if 3,55(0,66)  3,55(0,56) 3,53(0,67)  3,53(0.86) 3,75(0,66) 3.,73(0,68) 3,61(3.61) 3,65(0,56)  3.61(0,66)
Etk 3,89(0,65) 397(0,65 399(0,61)  3,88(0.86) 395(0,70) 3,96 (0,62) 4,06(0,61) 4,06(0,54) 3,97 (0,65)

DijYet 3,61(048)  3,62(041) 3,62(047)  3,66(0.61) 3,77(0,54)  3.68(0,53)  3,68(040)  3,66(043)  3.66 (0,48)

Tablo 3 6gretmen adaylarinin 2lyyBec alt boyutlari arasinda en yiiksek beceri diizeyine, Tiirkce
Ogretmen adaylar1 harig¢, “Kariyer Bilinci” boyutunda sahip olduklarmi gostermektedir. Bu boyuttaki beceri
diizeyi tiim boliimlerde ¢ok yiiksek diizeydedir. Adaylarin en diisiik beceri diizeyinin ise “Girisimcilik ve
Inovasyon” boyutunda oldugu goriilse de tiim béliimlerdeki adaylar bu boyutta yiiksek diizeyde beceriye
sahiptir. Diger alt boyutlarda da adaylar yiiksek diizeyde beceriye sahiptir.

Tablo 3 incelendiginde adaylarin DijYet 6l¢egi alt boyutlarindan “Etik” boyutunda en yiiksek yeterlik
diizeyine, “Dijital Igerik Uretimi” alt boyutunda ise en diisiik yeterlik diizeyine sahip olduklari gériilmektedir.
Bu durum boliim degiskenine gore incelendiginde de aynidir. Aritmetik ortalama degerleri adaylarinin Dijital
Icerik Uretimi boyutunda orta, diger boyutlarda yiiksek yeterlik diizeyine sahip oldugunu gostermektedir.

Ogretmen Adaylarimin Béliimlere Gore 21yyBec ve DijYet Puanlarinin Karsilastirilmasi

Ogretmen adaylarinin béliimlere gore 21yyBec ve DijYet 6lgegi ile alt boyutlarindan aldiklar1 puan
ortalamalariin karsilagtirmalart ANOVA ile test edilmistir. ANOVA testi sonuglar1 Tablo 4’te verilmistir.

ANOVA sonuglar1 6gretmen adaylarinin boliimlerine gore 21YiizBec lgegi alt boyutlarindan Bilgi ve
Teknoloji Okuryazarligi (F7, 1021=2,547, p<0,05, #°=0,017), Elestirel Diisiinme ve Problem Cozme (F(7.
1021y=2,689, p<0,001, ;72=0,018) ve Girisimcilik ve Inovasyon (F7, 1021)=2,298, p<0,05, ;72=0,016); DijYet olcegi
alt boyutlarindan Giivenlik (F(7, 1021y=2,692, p<0,001, #°=0,018), Veri Okuryazarlig1 (F(7. 1021y=3,958, p<0,001,
17°=0,026), Problem Cdzme (F (7, 1021y=2,153, p<0,05, #°=0,015) ve iletisim ve Isbirligi (F7,1021)=2,250, p<0,05,
17°=0,015) puan ortalamalar1 arasinda istatistiksel olarak anlamli bir fark oldugunu gdstermektedir. Bu farklar
kiigtik etki biiyiikliigiine sahiptir.

Bu farklar 21yyBec dl¢egi alt boyutlarindan “Bilgi ve Teknoloji Okuryazarlig1” boyutunda ingilizce
ogretmenligi ile simf Ogretmenligi, matematik Ogretmenligi, okul Oncesi Ogretmenligi, sosyal bilgiler
ogretmenligi, rehberlik ve psikolojik danismanlik ve fen bilgisi dgretmenligi boliimleri arasinda Ingilizce
Ogretmenligi bolimii lehine, Tirkge 6gretmenligi ile matematik 6gretmenligi arasinda Tiirkge 6gretmenligi
lehine anlamlidir. “Elestirel Diigiinme ve Problem Cézme” boyutunda rehberlik ve psikolojik danigmanlik
boliimii ile simf dgretmenligi, Tiirkge dgretmenligi ve Ingilizce dgretmenligi boliimleri arasinda rehberlik ve
psikolojik damigmanlik bolimii lehine, Tiirk¢e Ogretmenligi ile matematik Ggretmenligi, okul Oncesi
O0gretmenligi, sosyal bilgiler Ogretmenligi ve fen bilimleri &gretmenligi boliimleri arasinda Tirkge
ogretmenligi aleyhine anlamlidir. “Girisimcilik ve Inovasyon” boyutunda rehberlik ve psikolojik danismanlik
bolimi ile smif 6gretmenligi, Tiirkge 6gretmenligi, sosyal bilgiler 6gretmenligi ve fen bilimleri 6gretmenligi
boliimleri arasinda rehberlik ve psikolojik danismanlik boliimii aleyhine, sosyal bilgiler 6gretmenligi ile
matematik 6gretmenligi arasinda sosyal bilgiler 6gretmenligi boliimii lehine anlamlidir.
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Tablo 4

Béliimlere gére 21yyBec ve DijYet Olgekleri ile Alt boyutlarina ait ANOVA Sonuclart

Smif (1) Mat. (2) Okul O. (3) Tiirk. (4) ing. (5)  Sosyal (6) RPD (7) Fen (8)

Degisken X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) X (SS) Fa, 1021 7 Anlaml fark

BTO 4,06 (0,43) 3,97 (0,42) 4,05(0,48) 4,14(0,45) 4,18(0,50) 4,05(0,56) 4,04(0,41) 4,05(0,44) 2,547* 0,017  5>1; 5>2; 5>3; 5>6; 5>7;

EDPC 3,69 (1,03) 3,82(0,93) 3,83(0,89) 3,50(1,18) 3,69 (1,01) 3,84(0,94) 3,97(0,80) 3,88(0,84) 2,689*** 0,018 gi?: ‘7‘;21, 7>5; 2>4; 3>4;

G 3,67 (0,61) 3,53(0,52) 3,57(0,64) 3,69 (0,64) 3,55(0,73) 3,69 (0,62) 3,47(0,58) 3,66(0,55) 2,298* 0,016 ?iéj 257" 6>7; 8>7; 6>2

SSL 3,65(0,50) 3,64 (0,48) 3,55(0,55) 3,54(0,52) 3,60(0,58) 3,68(0,56) 3,58(0,57) 3,64 (0,56) 0,988

KB 3,55(0,54) 4,21(0,50) 4,28(0,54) 4,16(0,59) 4,25(0,52) 4,22(0,63) 4,28(0,56) 4,35(0,54) 1,034

21yyBec 3,89(0,40) 3,84 (0,34) 3,89(0,41) 3,88(0,40) 3,91(0,41) 3,92(0,46) 3,88(0,38) 3,93(0,41) 0,558

Gi 3,62 (0,56) 3,60 (0,53) 3,65(0,56) 3,70 (0,64) 3,80 (0,65) 3,69 (0,57) 3,80(0,47) 3,67(0,54) 2,692*¥** 0,018 5>1;5>2;5>3;7>1;7>2;

VO 3,80(0,55) 3.,87(0,48) 3,74(0,55) 3,80(0,63) 4,04(0,60) 3,75(0,66) 3,87(0,40) 3,82(0,47) 3,958*** 0,026 zj, 5>2; 5>3; 5>4, 5>6;
5>7; 5>8;2>3; 7>3

PC 3,57(0,59) 3,62(0,54) 3,60(0,53) 3,67(0,61) 3,77(0,63) 3,69 (0,62) 3,57(0,52) 3,55(0,57) 2,153* 0,015 5>1;5>2; 5>3; 5>7; 5>8

DIU 3,25(0,71) 3,09 (0,78) 3,20(0,71) 3,32(0,86) 3,19(0,82) 3,29(0,72) 3,08(0,73) 3,22(0,76) 1,627

i 3,55(0,66) 3,55(0,56) 3,53(0,67) 3,53(0,86) 3,75(0,66) 3,73 (0,68) 3,61(0,57) 3,65(0,56) 2,250* 0,015 5>1;5>2; 5>3; 5>4; 6>1;
6>2; 6>3; 6>4

Etk 3,89(0,65) 3,97 (0,65) 3,99 (0,61) 3,88(0,82) 3,95(0,70) 3,96(0,62) 4,06(0,61) 4,06(0,54) 1,279

DijYet 3,61(0,48) 3,62(0,41) 3,62(0,47) 3,66(0,61) 3,77(0,54) 3,68(0,53) 3,68(0,40) 3,66(0,43) 1,529

Not. “1= Simf dgretmeni adaylar1, 2= Matematik dgretmen adaylari; 3= Okul 6ncesi dgretmen adaylari; 4= Tiirkce Ogretmen adaylari; 5= Ingilizce 6gretmen adaylari; 6= Sosyal bilgiler 6gretmen adaylart;
7= Rehberlik ve Psikolojik Danismanlik, 8= Fen Bilimleri 6gretmen adaylari. Cohen’e (1988) gore #° < 0,01 ise dnemsiz, 0,01 < #? < 0,06 ise kiigiik, 0,06 < #* < 0,14 ise orta, #° > 0,14 ise biiyiik etki
biiyiikliigiine sahiptir.
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DijYet 6lgegi alt boyutlarindan “Giivenlik” boyutunda Ingilizce dgretmenligi ile sinif dgretmenligi,
matematik &gretmenligi ve okul dncesi 6gretmenligi arasinda Ingilizce 6gretmenligi lehine, rehberlik ve
psikolojik danmigsmanlik ile sinif d6gretmenligi, matematik 6gretmenligi ve okul 6ncesi 6gretmenligi arasinda
rehberlik ve psikolojik danismanlik lehine anlamlidir. “Veri okuryazarligr” boyutunda Ingilizce 6gretmenligi
ile sinif 6gretmenligi, matematik 6gretmenligi, okul dncesi 6gretmenligi, Tiirkge 6gretmenligi, sosyal bilgiler
ogretmenligi, rehberlik ve psikolojik danismanlik ve fen bilimleri 6gretmenligi boliimleri arasinda Ingilizce
ogretmenligi lehine, okul Oncesi Ogretmenligi ile matematik O6gretmenligi ve rehberlik ve psikolojik
danigmanlik boliimleri arasinda okul 6ncesi 6gretmenligi aleyhine anlamlidir. “Problem C6zme” boyutunda
Ingilizce 6gretmenligi ile simf 6gretmenligi, matematik dgretmenligi, rehberlik ve psikolojik damigmanlik,
okul 6ncesi 6gretmenligi ve fen bilimleri 6gretmenligi bdliimleri arasinda Ingilizce dgretmenligi lehine
anlamhidir. “Iletisim ve Is birligi” boyutunda Ingilizce 6gretmenligi ve sosyal bilgiler dgretmenligi ile smif
ogretmenligi, matematik 6gretmenligi, okul dncesi 6gretmenligi ve Tiirkce dgretmenligi arasinda Ingilizce
ogretmenligi ve sosyal bilgiler 6gretmenligi lehine anlamlidir.

Ogretmen Adaylarinin Cinsiyetlerine Gore 21yyBec ve DijYet Puanlarimin Karsilastiriimas:

Ogretmen adaylarmin cinsiyetlerine gore 21yyBec ve DijYet dlgekleri ile alt boyutlarindan aldiklari
puan ortalamalarinin karsilagtirmalar1 bagimsiz t-testi ile analiz edilmistir. Bagimsiz orneklemler t-testi
sonuglart Tablo 5’te verilmistir.

Tablo 5

Cinsiyete gore 21yyBec ve DijYet Olcekleri ile Alt boyutlarina ait Bagimsiz Orneklemler t-testi Sonuglar

Kadin (n=781) Erkek (n=248)

Degisken X SS X SS t1027) p Cohen d
BTO 4,04 0,42 4,12 0,55 -2,127 0,034%* 0,16
EDPC 3,84 0,91 3,61 1,07 3,003 0,003* 0,23
Gi 3,55 0,58 3,74 0,70 23,895 0,000%* 0,30
SSLB 3,59 0,53 3,69 0,55 -2,624 0,009* 0,18
KB 4,28 0,53 4,14 0,60 3,258 0,001* 0,25

21yyBec 3,88 0,37 3,91 0,46 -1,019 0,309
Giiv. 3,66 0,55 3,80 0,62 -3,348 0,001* 0,24
\Y¢ 3,80 0,55 3,96 0,54 -4,080 0,000%* 0,29
PC 3,58 0,56 3,77 0,61 -4,386 0,000%* 0,32
DIU 3,14 0,74 3,37 0,79 -4,256 0,000** 0,30
ii 3,57 0,65 3,74 0,67 23,620 0,000%* 0,26
Etk 3,99 0,63 3,89 0,71 2,069 0,039% 0,15

DijYet 3,63 0,46 3,77 0,52 -4,078 0,000%* 0,28

Not. *p<0,05, **p<0,01, Cohen’e (1988) gore d < 0,2 6nemsiz, 0,2 < d < 0,5 kiiciik, 0,5 < d < 0,8 ise orta, d > 0,8 ise genis etki
biiytikliigiine sahiptir.”

Bagimsiz drneklemler t-testi sonuglart 6gretmen adaylarinin 21yyBec 6lgegi alt boyutlarindan Bilgi ve
Teknoloji Okuryazarligi (taon= -2,127, p<0,05, deohen=0,16), Girisimcilik ve Inovasyon (tio7= -3,895,
p<0,01, dcohen=0,30), Sosyal Sorumluluk ve Liderlik (t(i027= -2,624, p<0,05, dconen=0,18) boyutlarinda cinsiyete
gOre puan ortalamalari arasinda erkekler lehine, Elestirel Diistinme ve Problem C6zme (t(1027= -3,003, p<0,05,
dconen=0,23) ve Kariyer Bilinci (tao27= 3,258, p<0,05, dconen=0,25) boyutlarinda kadinlar lehine istatistiksel
olarak anlaml fark oldugunu gostermektedir. DijYet dlgegi alt boyutlarindan “Giivenlik™ (t(027= -3,348,
p<0,05, deonen=0,24), Veri Okuryazarligi (to27= -4,080, p<0,01, dconen=0,29), Problem C6zme (t(1027= -4,386,
p<0,001, deohen=0,32), Dijital Icerik Uretimi (ti027)= -4,256, p<0,01, dconen=0,30), Iletisim ve Isbirligi (t(027=
-3,620, p<0,01, dcohen=0,26) ve DijYetTop (tiozn= -4,078, p<0,01, dconen=0,28) boyutlarinda cinsiyete gore
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puan ortalamalari arasinda erkekler lehine, Etik (t027= 2,069, p<0,05, dconen=0,15) boyutunda kadinlar lehine
istatistiksel olarak anlamli fark oldugunu gostermektedir.

Ogretmen Adaylarinin Simf Diizeylerine Gore 21yyBec ve DijYet Puanlarimin Karsilastirilmasi
Ogretmen adaylarmin simf diizeylerine gére 21yyBec ve DijYet dlgekleri ile alt boyutlarindan aldiklari

puan ortalamalarinin karsilagtirmalart ANOVA ile test edilmisti. ANOVA testi sonuglar1 Tablo 6’da
verilmistir.

Tablo 6

Sunif Diizeylerine gére 21yyBec ve DijYet Olgekleri ile Alt boyutlarina ait ANOVA Sonuglar

Birinci Sinif Ikinci Simf  Ugiincii Stmf Dérdiincii Simf

Degiskenler _ _ _ Anlamh
SS X SS X SS X SS  Fgaams) n2 fark
BTO 4,02 044 408 048 4,01 042 4,13 048 3,724 0,011 4>1,4>3
EDPC 3,94 0,82 3,67 1,02 3,73 097 3,777 1,00 3,932*% 0,011 1>2
GI 346 0,58 366 065 359 058 3,67 0,64 6398** 0,018 4>1,2>1
SSL 3,65 052 360 054 35 05 3,63 0,53 1,289
KB 427 0,51 427 0,57 4,16 054 431 057 3,127 0,009 4>1
21yyBec 387 037 39 042 38 039 394 041 2,611
Gii 3,71 0,54 3,64 060 3,63 05 3,79 0,57 4,149%* 0,012 4>2,4>3
VO 380 056 383 052 3,82 0,53 391 0,58 1,819
PC 3,56 0,55 366 063 359 053 372 059 4,090*% 0,012 4>1
DIU 3,09 0,73 329 0,78 3,18 0,75 320 0,77 3,213* 0,009 2>1
i 3,52 0,64 366 062 358 065 370 0,70 3,901* 0,011 4>1
Etk 403 0,65 398 0,59 39 066 39 0,71 1,821
DijYet 362 045 367 050 3,62 046 3,73 052 2861

Not. *p<0,05, **p<0,01.

ANOVA sonuglar1 6gretmen adaylarinin simf diizeylerine gore 21yyBec 6lgegi alt boyutlarindan Bilgi
ve Teknoloji Okuryazarlig1 (F, 1025-3,724, p<0,05, #°=0,011), Elestirel Diisinme ve Problem Cozme
Becerileri (F, 1025=3,932, p<0,05, #°=0,011), Girisimcilik ve inovasyon (F, 1025=6,398, p<0,01, °=0,018)
ve Kariyer Bilinci (Fg, 1025=3,127, p<0,05, #°=0,009); DijYet dlcegi alt boyutlarindan Giivenilirlik (F,
1025=4,149, p<0,05, ;72=O,012), Problem Cozme (F 7, 1020=4,090, p<0,05, ;72=0,01 1), Dijital igerik Uretimi (F,
1025=3,213, p<0,05, #°=0,009), Iletisim ve Isbirligi (Fg. 1025=3,901, p<0,05, #°=0,011) puan ortalamalari
arasinda istatistiksel olarak anlamli bir fark oldugunu gostermektedir. Bu farklar 21yyBec olgegi alt
boyutlarindan “Bilgi ve Teknoloji Okuryazarlig1” boyutunda dérdiincii siniflar ile birinci siniflar ve tigiincii
siniflar arasinda dordiincii siniflar lehine, “Elestire]l Diisiinme ve Problem Cozme” boyutunda birinci sinif ile
ikinci siniflar arasinda birinci siniflar lehine, “Girisimcilik ve inovasyon” boyutunda birinci siiflar ile ikinci
smiflar ve dordiincii siniflar arasinda birinci siniflar aleyhine ve “Kariyer Bilinci” boyutunda dordiincii siniflar
ile birinci siniflar arasinda dordiincii siniflar lehine anlamlidir. DijYet alt boyutlarindan “Giivenlik” boyutunda
dordiincti smiflar ile ikinci simf ve {igilincii siniflar arasinda dordiincii siniflar lehine, “Problem Cozme”
boyutunda dordiincii siniflar ile birinci simiflar arasinda dérdiincii simiflar lehine, “Dijital igerik Uretimi”
boyutunda ikinci smiflar ile birinci smiflar arasinda ikinci siniflar lehine ve “Iletisim ve Is birligi” boyutunda
dordiincii siniflar ile ikinci siniflar arasinda dordiincii siniflar lehine anlamlidir.
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TARTISMA ve SONUC

Ogretmen adaylarinin 21. yy. becerileri ve dijital yeterliklerinin béliim, cinsiyet ve simf diizeyi
degiskenlerine gore karsilastirmali olarak incelendigi bu calismada 6gretmen adaylarinin Kariyer Bilinci
boyutunda ¢ok yiiksek, Dijital Igerik Uretimi boyutunda orta ve diger alt boyutlarda yiiksek diizeyde yeterlige
sahip olduklar1 ortaya konulmustur. Bu bulgular 6nceki bazi ¢aligma bulgulariyla uyumluyken (Donmus-Kaya
ve Akpunar, 2018; Erten, 2019; 1. Aktas, 2022; Kozikoglu ve Altunova, 2018; M.A. Aktas vd., 2024; Uyar ve
Cigek, 2021), baz1 ¢alisma bulgulartyla uyumlu degildir (Colak, 2019; Geggel vd., 2020). Adaylarin Kariyer
Bilinci boyutunda ¢ok yiiksek diizeyde yeterlige sahip olmasinin olasi nedenleri arasinda egitim fakiiltelerinde
Kariyer Planlama dersinin okutulmasi, adaylarin kariyerlerini yonlendirebilmek icin gerekli bilgi ve becerileri
kazanmaya yonelik beklentilerinden kariyer gelisimlerine verdikleri énem sayilabilir. Kariyer Planlama
dersinde adaylarin kariyer planlama konusunda hem bilgi edinmis olmalari hem de arastirma yapmis olmalari
onlarin biling diizeylerini olumlu etkileyerek bilgi diizeylerinin ¢ok yiiksek ¢ikmasina neden olmus olabilir.
Bu calismada 6lgeklerin diger boyutlarda elde edilen puan ortalamalari incelendiginde ikinci sirada BTO’nun
gelmesi de bu yorumu destekler niteliktedir. Adaylarin giinlilk ve mesleki yasamda sik¢a kullandiklar1 ve
egitim aldiklar1 degiskenlere yonelik biling diizeyleri artmaktadir (Yurtseven Yilmaz, 2023). Diger taraftan
bazi ¢aligma bulgulartyla uyumlu sonuglarin ortaya ¢ikmamasinin olasi nedeni ilgili calismalarda tercih edilen
orneklem gruplarindaki farkliliklar olabilir. Ilgili calismalar tek veya iki branstan gretmen adaylari ile
gergeklestirilmistir (Colak, 2019; Geggel vd., 2020). Bu ¢alisma ise sekiz farkli branstan 6gretmen adaylarinin
katilmiyla gergeklestirilmistir. Bu yorumu, bu ¢aligmada adaylarin boliimlerine gore 21yyBec ve DijYet
Olcekleri ile alt boyutlarindan elde edilen puanlarin karsilastirmalarinda ortaya ¢ikan boliimlere gore puanlarda
anlamli farkliliklarin olmasi bulgusu desteklemektedir.

Bu calismanin dikkat ceken diger bir bulgusu adaylarm Dijital I¢erik Uretimi boyutunda orta diizeyde
yeterlige sahip olmasidir. Bu bulgu, alanyazindaki bazi1 ¢alismalarin bulgulariyla ortiismektedir (M. A. Aktag
vd., 2024). Adaylarimin Dijital Igerik Uretimi boyutunda orta diizeyde yeterlige sahip olmalarmin olasi
nedenleri olarak adaylarin teknoloji kullanim amaglar, egitim fakiiltelerinde verilen teknolojiyle ilgili
derslerin icerikleri ve deneyim eksiklikleri sayilabilir. Adaylar telefon, tablet veya bilgisayar gibi BIT
araglarinmi igerik iiretimi yerine sosyal medyayi kullanmak amaciyla tiiketim araci olarak kullanmaktadir
(Durmus ve Bagci, 2014). Egitim fakiiltelerinde teknoloji odakli verilen derslerde igerik iiretimi gibi iist diizey
beceriler yerine temel beceriler iizerine yogunlasilmaktadir (Sharma ve Poudel, 2021). Diger taraftan bu
caligsmada elde edilen bulgu alanyazindaki baz1 ¢alisma bulgulartyla uyumlu degildir (Karakus ve Ocak, 2019).
Ilgili calismada adaylarin yeterlik diizeyinin yiiksek olmasi o6rneklem grubuna, bilgisayar ve ogretim
teknolojileri boliimii 6gretmen adaylarinin dahil edilmesinden kaynaklaniyor olabilir.

Béliimlere gore karsilastirmalar BTO, VO ve PC boyutlarinda ingilizce 6gretmenligi adaylarinin diger
boliimlerdeki 6gretmen adaylarindan anlamli derecede daha yiiksek beceri diizeyine sahip oldugunu ortaya
koymustur. Giivenlik boyutunda Ingilizce ve RPD, II boyutunda ingilizce ve sosyal bilgiler 6gretmen adaylar
daha yiiksek beceri diizeyine sahiptir. EDPC boyutunda RPD daha yiiksek, Tiirk¢e 6gretmenligi adaylarinin
daha diisiik, GI boyutunda RPD adaylarmin daha diisiik yeterlik diizeyine sahip oldugu tespit edilmistir.
Adaylariin dijital yeterliklerinin boliimlere gore farklilagtigi bulgusu 6nceki ¢aligma bulgulariyla uyumludur
(Fidan ve Yelegen, 2022; Gelmez Burakgazi vd., 2019; Yoon, 2022). BTO, Giivenlik, VO ve PC boyutlarinda
Ingilizce 6gretmenligi adaylarmin daha yiiksek beceri diizeyine sahip olmalarinin olasi nedeni Ingilizce
Ogretmenligi egitim siirecinde adaylar kiiresellesme, insan faaliyetlerinin doniisiimii ve uluslararasilagma
egilimleri kazanmaya tesvik edilmeleri olabilir (Paschal ve Gougou, 2024). Bu, veri okuryazarligi ve problem
¢6zme becerilerini gelistirmelerine imkan saglamis olabilir. Ingilizce 6grenimi siirecinde okuma, dinleme,
anlama siirecinde gerekli materyallere erigsim kullanim i¢in bilgi teknoloji okuryazarligi, veri okuryazarligi,
iletisim ve is birligi yeteneklerinin kullanilmasinin gerekliligi bu alandaki becerilerin gelismesine neden olmus
olabilir. Bireylerin aldig1 egitimler ve kiiltiirel yapilari onlarin yeterlik alanlar1 {izerinde etkilidir (Niyazova
vd., 2023). Adaylar bdliimlerine gore 6grenme ve Ogretmen siireclerinde farkli pedagojik teknikler, konu
alanlar ve teknolojik araglarla mesgul olmaktadir. Bu farkli boliimlerde 6grenim goren adaylarin farkli
alanlarda yeterliklerin gelismesine neden olmus olabilir.
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Cinsiyete gore karsilastirmalarda BTO, Gi, SSLB, Gii, VO, PC, DIU, ii ve DijYet boyutlarinda erkek
adaylar lehine, EDPC, KB ve Etik boyutlarinda kadin adaylar lehine fark oldugu tespit edilmistir. Adaylarin
21yyBec ve DijYet’lerinin cinsiyetlerine gore degistigi bulgusu alan yazin ile uyumludur (Cebi ve Reisoglu,
2020; Fidan ve Yelegen, 2022; Niyazova vd., 2023; Ozer ve Kuloglu, 2023; Yilmaz Ozden ve Unveren Bilgic,
2023). Erkeklerin teknolojik araglari giinliik ve sosyal yasamlarinda daha fazla kullanmalar1 (Yazar ve Keskin,
2016), onlari daha yiiksek yeterlik diizeyine sahip olmalarinin nedeni olabilir. Kadinlarin bilgisayar, yazilim
donamim ve programlamada daha diisiik yeterlik diizeyine sahip olmalar1 bu nedeni desteklemektedir (Yoon,
2022). Bu durum onlarin elde ettikleri becerileri farkli alanlara transfer ederek diger boyutlardaki
yeterliklerinin de artmasma neden olmus olabilir. Kadinlarin EDPC boyutunda erkeklerden daha yiiksek
beceriye sahip olmalarimin muhtemel nedeni kadinlarin problemle karsilastiklarinda empati gelistirme ve
duygusal yaklasimlarindan kaynaklaniyor olabilir (Li, 2023). Bu durum onlarin olaylara daha genis bir
pencereden bakarak problemleri yapici bir sekilde ¢cozmeye odaklanma ve ¢6ziime ulagincaya kadar sabir ve
1srarci ugrasini devam ettirme egiliminde olmalarini saglamaktadir (Ergin ve Dag, 2013). Alanyazinda bu
bulguyu destekleyen calismalar bulunmaktadir (I. Aktas, 2022; M.A. Aktas vd., 2024; Ozbay vd., 2021; Yoon,
2022). Kariyer Bilinci boyutunda kadinlar lehine anlamli bir fark bulunmasi son zamanlarda kadinlarin tilke
siyasal, ekonomik ve toplumsal alanlarda daha fazla yer almasi ve kadinlarin ekonomik bagimsizligini
kazanmak istemesi ile is diinyasina daha ¢ok dahil olmalarindan kaynaklantyor olabilir (Oztiirk, 2020). Dijital
yeterliklerden etik boyutunda kadinlar lehine anlamli fark bulunmasinin olasi nedeni elestirel ve empatik
diisiinme becerilerinin daha yiiksek olmasinin dijital ortamlarda etik davraniglari tizerine olumlu etkisi olabilir.

Smuf diizeylerine gore karsilagtirmalarda ise BTO boyutunda dordiincii siniflarin bir ve iiglincii
siniflardan yiiksek, EDPC boyutunda birinci siniflarin ikinci siniflardan yiiksek, GI boyutunda ikinci ve
dordiincii stniflarin birinci simiflardan yiiksek, KB, PC ve I boyutlarinda dérdiincii smiflarin birinci siniflardan
yiiksek, Gii boyutunda dérdiincii simiflarin ikinci ve iigiincii stniflardan yiiksek, DiU boyutunda ikinci siniflarin
birinci siniflardan daha yiiksek beceri diizeyine sahip olduklar1 tespit edilmistir. Genel olarak dordiincii
siniflarin birinci siniflardan daha yiiksek beceri diizeylerine sahip olduklar1 goriilmektedir. Bu bulgular 6nceki
bazi calisma bulgulariyla uyumludur (M.A. Aktas vd., 2024; Zhao vd., 2021). Bu durum, doérdiincii sinif
adaylarin egitim siiregleri ve sosyal hayatlarinda bu becerileri daha fazla kullanmalarindan kaynaklaniyor
olabilir. Birinci sinif adaylar 6nceki yillarda iiniversiteye hazirlik sinavi nedeniyle bu becerileri daha az
kullanmalar1 onlarin yeterliklerin artmamasina neden olmus olabilir. Stmif diizeyi arttikca adaylar akilli telefon,
tablet, diziistii bilgisayar ve sosyal medya araclarini daha sik kullanarak edindikleri bilgi ve becerileri daha
fazla gelistirmis olabilirler. Adaylarin 21yyBec ve DijYet’lerinin sinif diizeylerine gore degistigi bulgusu bazi
calisma bulgulartyla uyumlu degildir (Gokbulut, 2020). Bu farklilik 6rneklem &zelliklerinden kaynaklaniyor
olabilir.

Bu ¢alismanin belirli sinirliliklart bulunmaktadir. Bu ¢alismada 6rneklem se¢iminde zaman, biitce ve
insan kaynag agisindan diger yontemlere gére daha ekonomik, kolayca erisilebilen ve ¢aligmasi pratik olan
birimlerden olusan bir 6rneklem olusturmak i¢in uygun drnekleme yontemi tercih edilmistir. Bu aragtirma,
O0gretmen adaylarinin 21. yy. becerileri ve dijital yeterliklerini nicel yontemlerle degerlendirmekte, ancak
adaylarin bu konulardaki uygulamali yeteneklerini ortaya koymamaktadir. Bu sebeple, 6gretmen adaylarinin
ilgili yetkinliklerinin performans temelli uygulamalarla degerlendirilmesi, farkli bulgularin elde edilmesine
yol agabilir. Bu ¢aligmanin bir baska smirliligi 6rneklemini Orta Karadeniz boélgesinde bulunan bir devlet
iiniversitesinin olusturmasidir. Farkli bolge ve iiniversitelerde ¢alisildiginda farkli sonuglara ulasilabilir.

Sonuclar ve Oneriler

Sonug olarak Ogretmen adaylarinin 21. yy. becerileri ve dijital yeterlikleri genel olarak yiiksek
diizeydedir ve boliim, cinsiyet ve sinif diizeyine gore farklilik gostermektedir. Arastirma sonuglari, 6gretmen
adaylarinin dijital yeterlikleri ve 21. yy. becerilerinin énemli 6l¢iide gelismis oldugunu gdstermektedir.
Ozellikle Kariyer Bilinci boyutunda ok yiiksek, Dijital Igerik Uretimi boyutunda orta diizeyde becerilere sahip
olduklar1 belirlenmistir. Ingilizce 6gretmen adaylarinin Veri Okuryazarlign konusunda diger boliimlere gore
daha yetkin olduklar tespit edilmistir, bu da dil 6greniminin analitik diisiinme ve bilgi isleme becerilerini
gelistirebilecegine isaret etmektedir. Kadin 6gretmen adaylarinin Elestirel Diigiinme & Problem Cdzme,
Kariyer Bilinci ve Etik boyutlarinda daha yiliksek becerilere sahip olmalari, cinsiyetin bu becerilerin
gelisiminde 6nemli bir rol oynayabilecegini gostermektedir. Sinif diizeyi arttikca genel anlamda, Bilgi &
Teknoloji Okuryazarlig1, Girisimcilik ve Inovasyon, Kariyer Bilinci, Problem Cozme, Iletisim & Is birligi gibi
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becerilerin de gelistigi goriilmektedir. Bu durum, egitim siirecinin ilerleyen dénemlerinde 6grencilerin beceri
diizeylerinin arttigim gostermektedir.

Bu bulgular 15181nda asagidaki dneriler sunulmustur:

» Egitim programlarinin, adaylarin dijital yeterliklerini ve 21. yy. becerilerini gelistirmeye yonelik
olarak tasarlanmasi siirecinde igerikler olusturulurken boliim, cinsiyet ve sinif diizeyi gibi degiskenleri
degerlendirilmeli ve dikkate alinmalidir.

* Egitim fakiilteleri, 6grencilere bu becerileri kazandiracak firsatlar sunmali ve 6grencilerin yagam boyu
ogrenme yeterliligini gelistirmelerine yardimci olmalidir.

* Gelecek caligsmalarda, boliimlere gore belli boyutlarda yiiksek yeterliklerin nedenleri nitel kanitlarla
desteklenerek derinlemesine incelenebilir.

* Gelecek ¢aligmalarda nicel veri toplama teknikleri yaninda nitel veri toplama teknikleri kullanilarak
karma yontem calismasi yapilabilir.
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INTRODUCTION

The beginning of the 21st century, the so-called digital age, has been a period of tremendous
development, change, and expansion in the fields of information and technology. In this digital age,
information and communication technology (ICT) tools and digital technologies are increasingly present in all
aspects of our lives (Vuorikari et al., 2022). Digital technologies are transforming professional competencies
and changing how many professions are practiced (Niyazova et al., 2023). This leads to radical changes in our
professional, social, and educational lives. For individuals to be successful in their professional and social lives
by keeping up with the developing and changing world, it is necessary for them to acquire the skills required
by the age and to be able to access the information they need and integrate it into their lives (Rice-Stevenson,
2022; van Laar et al., 2020). Today, 21st century skills and digital competencies are the most important
competencies that individuals should have (Valtonen, Hoang, et al., 2021). To raise a generation equipped with
these skills and competencies, future teachers must first acquire these skills and competencies. Training
programs should be organized, and opportunities should be provided for pre-service teachers (PSTs) to develop
these skills (Yoon, 2022). Teachers, who play an important role in education, should endeavor to keep up with
technological developments and effectively integrate digital technologies into their teaching processes (Y1lmaz
& Toker, 2022). Teachers should therefore equip their students with the necessary skills to take advantage of
opportunities in the digital world. These skills include the ability to use digital technologies effectively and
understand the changing world (Valtonen, Hoang, et al., 2021; Yoon, 2022).
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21st Century Skills

In the 21st century, to keep up with the rapidly changing world conditions and to lead the change, the
individual must shape and internalize knowledge in line with their needs and the demands of the century in
which they live (Geggel et al., 2020). Today’s individuals are expected to have skills such as understanding
the ever-changing world and adapting quickly, accessing information easily, integrating what they learn into
daily life, analyzing the needs of society through critical thinking and questioning, producing innovations with
innovative thinking, and adopting a lifelong learning philosophy (Binkley et al., 2012; van Laar et al., 2017).
To raise individuals who can respond to the needs of the age, the education system needs to be adapted to
provide 21st century skills (Rice-Stevenson, 2022; Yoon, 2022).

Although there are definitions and classifications of 21Ist century skills by various researchers,
institutions, and organizations, there is no consensus on the definition and scope of 21st century skills (Anagiin,
2018; “Assessment and Teaching of 21st Century Skills” (ATC21S), 2010; “Partnership for 21st Century
Learning” (P21), 2019; van Laar et al., 2020). 21st century skills are generally defined as the skills necessary
for individuals to adapt to the conditions of the information society and to contribute effectively to that society
(van Laar et al., 2017). P21 defines 21st century skills as competencies that enable individuals to perform
complex tasks, think, and communicate (P21, 2019). ICT literacy, critical thinking, communication,
leadership, collaboration, creativity, lifelong learning, problem solving, entrepreneurship, and career
awareness are prominent 2 1st century skills (Anagiin, 2018; Binkley et al., 2012). Individuals with 21st century
skills can adapt to changing conditions in their professional and social lives, use innovative technologies, select
accurate information from the exponentially increasing mass of information, and evaluate, analyze, and find
solutions to the problems they face (Ciftgi et al., 2021; Kaya, 2020). P21 categorized 21st century skills into
three groups: “Information, media, and technology skills,” “Learning and innovation skills,” and “Life and
career skills” (P21, 2009). These groups are shown in Figure 1.

Figure 1

P21 Framework for 21st Century Learning

Core Subjects and " Information,
21st Century Themes . Media, and
. Technology
\ skills

Life and y
Career Skills

Standards and

\ Assessments /

\L rriculum and Instruct il'J/

Professional Development

A
Learning Environments

Information, Media, and Technology Skills

In our age, individuals live in a world equipped with technological tools and where information spreads
rapidly. Therefore, individuals are expected to use technology and media effectively, access information
quickly, evaluate the accuracy of information, use information and technology appropriately against the
challenges they face, and comply with legal and ethical rules in this process (Anagiin et al., 2016; Thtiyaroglu
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& Ulucan, 2022; P21, 2019). Information literacy is the ability to access, evaluate, and creatively use
information from effective sources (Coleman, 2024). Media literacy is the ability to understand media
messages and use media tools within the framework of ethical and legal rules (M.A. Aktas et al., 2024).
Information, communication, and technology literacy is the competence to use technology as an effective tool
in information management and communication and to act in accordance with ethical rules (Baki, 2022).
Individuals who have acquired these skills can quickly access the right information, examine it critically, and
use it to find solutions to the problems they face (1. Aktas, 2022; Valtonen, Hoang, et al., 2021). The behaviors
expected from individuals with information, media, and technology literacy can be summarized as accessing,
expanding, critically evaluating, analyzing, organizing, and sharing information using technological tools and
social networking platforms (P21, 2019).

Life and Career Skills

In the information age, individuals are expected to have higher-level thinking skills in addition to
academic knowledge in order to succeed in a rapidly changing, transforming, and complex professional and
social life. These skills focus on adaptability and flexibility, entrepreneurship and self-management, social and
cultural interaction skills, leadership, and responsibility (P21, 2019). Flexibility and adaptability skills are the
ability to quickly adapt to various roles and responsibilities and to work effectively in environments of
uncertainty and variability. Enterprise and self-management skills are the ability to manage goals and time
effectively, work independently, and sustain learning (Putra et al., 2021). Social and intercultural skills are the
capacity to communicate and adapt effectively across different cultures and views (Miiller et al., 2020).
Productivity and accountability skills refer to the ability to achieve goals and produce high-quality results in
the face of challenges. Leadership and responsibility skills are the capacity to lead, inspire, and take
responsibility for others (Baki, 2022). Individuals with these skills are lifelong learners, have developed
intrinsic intelligence, can produce creative products and projects, and use their time effectively and efficiently
(P21, 2019).

Learning and Innovation Skills

These refer to the creativity, critical thinking, communication, and collaboration skills needed for
individuals to succeed in an increasingly complex professional and social life (Kerdthaworn &
Chaichomchuen, 2021). Creativity and innovation skills are the ability to generate diverse and innovative ideas
and to analyze and develop these ideas (P21, 2019). Critical thinking and problem-solving skills are the ability
to analyze effectively and generate solutions using different reasoning methods (Maksum et al., 2021).
Communication and collaboration skills refer to the ability to communicate and collaborate effectively in
different environments and teams (Baki, 2022). Individuals with these skills can develop creative ideas to solve
the problems they face, analyze their thoughts, put them into practice and express them effectively, and work
collaboratively by taking responsibility in a team (P21, 2019). Learning and innovation skills encourage
individuals to think from different perspectives and support them in focusing on innovation, creativity, problem
solving, critical analysis, communication, and collaboration (I. Aktas, 2022; Yeni, 2020).

Rapid change, transformation, and expansion in the field of technology constitute a strong source of
motivation for the new generation to acquire 21st century skills (Sawyer, 2019). In this context, it is critical
for individuals to acquire 21st century skills to lead a better-quality life, to overcome the problems they face
by analyzing the events and problems they encounter in their professional lives and social relationships, and
to be successful (Anagiin et al., 2016; Wetchasit et al., 2020). Another competence required by this change
and transformation in the information age is digital competence.

Digital Competencies

Digital competence is the sum of knowledge, skills, and attitudes needed in processes such as acquiring,
producing, sharing, and managing information, communicating, collaborating, and problem solving using
digital technologies (Cebi & Reisoglu, 2020). Another definition is using digital technologies for working,
learning, and participating in society with a sense of security, critical thinking, and responsibility (Afacan
Adanir & Giilbahar Giiven, 2022). Digital competence can basically be defined as the ability of individuals to
use ICT efficiently and effectively (Esteve-Mon et al., 2020; Yoon, 2022). This means that individuals use
ICTs critically, consciously, and creatively to access information, process information, produce information,
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share information, collaborate, and problem-solve (Esteve-Mon et al., 2020; Yoon, 2022). To keep up with the
changes brought about by digitalization and to support lifelong learning, it is crucial to have digital
competencies not only in education systems but also at the individual and societal levels. Digital competence,
like traditional literacy, is now considered a basic level of literacy (Giir et al., 2023).

On behalf of the European Commission, the Joint Research Center created the “Digital Competence
Framework” (DigComp 2.2) and divided digital competence into five domains: “information and data
literacy,” “communication and collaboration,” “digital content creation,” “security,” and “problem solving”
(Vuorikari et al., 2022). According to DigComp 2.2, the digital competency domains and the competencies
they include are given in Figure 2.

Figure 2

Digital Competence Domains (adapted from Vuorikari et al., 2022)

1.1. Browsing, searching, and filtering of data, information,
and digital content

1.2. Evaluating data, information, and digital content

1.3. Managing data, information and digital content

Information and

Data Literacy

2.1. Interacting through digital technologies

2.2. Sharing information and content through digital
Communicatio technologies

and Collaboratio 2.3. Civic engagement through digital technologies
2.4. Collaboration through digital technologies

2.5. Internet ethics

2.6. Managing digital identity

— 3.1. Digital content development
3.2. Integrating and re-elaborating digital content
Productio 3.3. Copyright and licenses

3.4. Programming

4.1. Protecting devices

4.2. Protecting personal data and privacy
4.3. Maintaining health and well-being
4.4. Environmental protection

Security

5.1. Solving technical problems

Problem solving 5.2. Identify needs and technological responses
5.3. Using digital technologies creatively

5.4. Identify digital competence gaps

Information and Data Literacy

Individuals need to acquire new information from time to time for reasons such as following current
developments, satisfying their curiosity on certain subjects, and solving the problems they face. In order to
make sense of and explain information, it is necessary to browse, search, access, and verify a variety of
information in digital environments (M.A. Aktas et al., 2024; Vuorikari et al., 2022). With the increase in
information pollution in digital environments, critically questioning the accuracy of the information searched
and accessed has become an important competence (Freestone & Mason, 2019). In addition, organizing,
storing, and reprocessing information and content in the digital environment is within the scope of this
competency (Karsenti et al., 2020; Vuorikari et al., 2022).
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Communication and Collaboration

To be successful in their professional work in a digitalized world, individuals need to use communication
tools by interacting through various digital technologies while working in teams. Digital tools provide an easier
and faster communication environment for individuals and team workers by eliminating time and space
problems (Ozgen, 2024). For this collaboration and communication to work well, individuals need to have the
competence to share data, information, and digital content with appropriate technological tools and to use
digital tools to construct data, resources, and information together. In the process of communication and
collaboration, the ethical rules required by the digital space should be respected, and cultural diversity should
be recognized. Individuals need to have this competence to participate in society through digital tools and to
develop themselves in the digital society by exploring their civic duties (Vuorikari et al., 2022). In addition, it
is important for individuals to be aware of the content that can be produced in digital environments in order to
protect their own and their organizations’ reputations through digital identity management (Afacan Adanir &
Giilbahar Giiven, 2022).

Creating Digital Content

Self-expression in digitalized environments requires the ability to produce and edit digital content in
various and different formats. There is a need to develop, reorganize, and integrate knowledge and content
with existing resources in order to produce original and relevant content in this field. This process requires
understanding how to use elements such as copyright, licensing, and ethics, and how to create and integrate
knowledge and content (Vuorikari et al., 2022). In programming, it requires knowing how to issue specific
commands for a computing system and how to solve a problem (McGarr & McDonagh, 2019). Since
individuals’ professional and social lives are surrounded by digital environments in our age, the competence
to produce digital content plays an important role in individuals’ effective self-expression.

Security

This is the ability to protect digital content, personal data, and privacy in digital environments and to
understand risks and threats (Selyuk, 2023). It includes the ability to protect oneself and others from potential
dangers such as cyberbullying, fraud, and digital theft in digital environments (Maitra & Rudrapal, 2022). It
also includes being aware of the environmental impacts of digital technology use and exhibiting the necessary
behaviors (Carretero et al., 2017). Being aware of the impact of digital technologies on social participation and
social well-being and being able to take necessary measures to protect physical and mental health are related
to security competence (Vuorikari et al., 2022).

Problem Solving

This includes the competence to identify and solve needs, and technical and conceptual problems in
digital environments (Carretero et al., 2017). It involves following digital developments and updates and
creating innovative products and processes with digital tools. It also involves adjusting digital environments
according to accessibility requirements, organizing them according to personal needs, and using digital
technologies creatively in knowledge creation processes (Lasaiba & Arfa, 2023). It also refers to an
individual’s ability to identify their own digital competence gaps, understand how to improve their digital
competencies, and keep up with the digital age (Vuorikari et al., 2022).

In the information age, with the impact of globalization, all countries have put the development of digital
competencies on their agenda as a key issue. Equipping individuals in a society with digital competence and
21st century skills can only be possible if educators have these skills and transfer them to learners. The quality
of trainers’ skills is an important element in determining the quality of education. It is not enough for trainers
to have a good command of their subject areas. In our age of digital transformation, it is imperative to have
knowledge, skills, and attitudes related to digital competencies and to effectively integrate these technologies
into the teaching-learning process (Fidan & Cura Yelegen, 2022).
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Rationale for the Study

In the literature, there are some recent studies on 21st century skills and digital competencies of teachers
and PSTs. Studies on 21st century skills have been conducted to determine the 21st century skill levels of PSTs
and to make comparisons according to variables such as gender, age, grade level, department, school level,
professional experience, and social media usage level (Ahmar et al., 2023; Arslangilay, 2019; Berkant & Varki,
2022; Akan & Timur, 2023; Erten, 2019; Gelmez Burakgazi et al., 2019; I. Aktas, 2022; M.A. Aktas et al.,
2024; Molano, 2020; Molano et al., 2020; Shidiq and Yamtinah, 2019; Valtonen, Hoang, et al., 2021; Valtonen,
Sointu, et al., 2017), and to examine the relationship between various variables such as technological
pedagogical content knowledge (Cigilli & Eryaman, 2023; Yilmaz Ozden & Unveren Bilgig, 2023), digital
literacy (Ozer & Kuloglu, 2023; Sayin, 2023), educational philosophy tendencies (Tutal, 2023), educational
beliefs (Gokbulut, 2020), lifelong learning tendencies (Erdogan & Eker, 2020), and teaching practices (Mugot
& Sumbalan, 2019). However, these studies were conducted with PSTs either in a single department or in two
or three departments such as primary teacher education (M.A. Aktas et al., 2024; Voltonen, Sointu, et al.,
2017), science education (Akan & Timur, 2023; ipeksen & Zorlu, 2022), Turkish education (Erdogan & Eker,
2020), physical education (Solmaz & Giiven, 2023), and chemistry education (Ahmar et al., 2023). The number
of studies comparatively examining the 21st century skills of PSTs from various departments is quite limited
(Berkant & Varki, 2022; Erten, 2019; I. Aktas, 2022; Tutal, 2023).

Studies on digital competence have been conducted to determine the digital competence levels of PSTs,
to make comparisons according to variables such as gender, educational status, seniority, branch, Web 2.0
tools, and daily internet usage time (Cebi & Reisoglu, 2020; Esteve-Mon et al., 2020; Guillen-Gamez et al.,
2020; M.A. Aktas et al., 2024; Yazar & Keskin, 2016; Zhao et al., 2021; Yoon, 2022), and to examine the
relationships between various variables such as computational thinking (Esteve-Mon et al., 2020), digital
literacy (McGarr & McDonagh 2021), and technology integration self-efficacy perceptions (Kaya & Uyangor,
2022). These studies were conducted with pre-service primary teachers (M.A. Aktas et al., 2024), PSTs in
various departments of secondary education (Yazar & Keskin, 2016), and PSTs in various branches (Cebi &
Reisoglu, 2020; Esteve-Mon et al., 2020; Guillen-Gamez et al., 2020; Kaya & Uyangor, 2022; McGarr &
McDonagh, 2021; Yoon 2022). It was found that PSTs have a moderate level of digital competence (Cebi &
Reisoglu, 2020; Esteve-Mon et al., 2020; Guillen-Gamez et al., 2020; Kaya & Uyangor, 2022; Yazar & Keskin,
2016) and that male PSTs have higher skills than females (Cebi & Reisoglu, 2020; Kaya & Uyangor, 2022;
Yazar & Keskin, 2016; Zhao et al., 2021). Since female PSTs have lower levels of digital competence than
males, they need training in more sub-dimensions of digital competence (Yoon, 2022). However, there are
also studies showing that there is no difference in the skill levels of candidates according to gender (Guillen-
Gamez et al., 2020; Usart et al., 2024). On the other hand, although there are a few studies examining the
digital competencies of first-year PSTs (McGarr & McDonagh, 2021; Usart et al., 2024), there is no study that
compares digital competency levels according to grade levels.

When the literature is evaluated, the number of studies examining PSTs’ 21st century skills according
to their departments is quite limited. Similarly, the number of studies examining the digital competencies of
PSTs according to their grade levels is almost non-existent. In addition, contradictory findings were revealed
in comparative studies according to gender. 21st century skills and digital competencies break down
interdisciplinary barriers and can be influenced by all disciplines as a whole (Varas et al., 2023). In this context,
all teachers who are to be effective in developing students’ 21st century skills and digital competencies need
to have a common level of understanding and skills. This emphasizes the need for studies that comparatively
examine PSTs’ 21st century skills, digital competence, and their sub-dimensions. Making comparisons
according to departments will serve as a guide to reveal the deficiencies of PSTs and to prepare the content of
professional development courses to develop these skills. Making comparisons by grade level will partly
provide evidence on whether teacher education programs are sufficient to provide digital competence and
whether PSTs need new professional development courses. Making comparisons by gender will help to clarify
the contradictory findings.

This study aims to examine the 21st century skills and digital competencies of PSTs comparatively
according to the variables of department, gender, and grade level. In this context, the research questions are as
follows:

1. What are the mean scores of PSTs on the 21st century skills and teacher digital competence scales

and their sub-dimensions?
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2. Is there a statistically significant difference between the mean scores on the 21st century skills and
teacher digital competence scales and their sub-dimensions according to the departments of the
PSTs?

3. Is there a statistically significant difference between the mean scores on the 21st century skills and
teacher digital competence scales and their sub-dimensions according to the gender of the PSTs?

4. Is there a statistically significant difference between the mean scores on the 21st century skills and
teacher digital competence scales and their sub-dimensions according to the grade levels of the PSTs?

METHOD

Research Design

The study is a survey model, one of the quantitative research methods. The method used to collect
appropriate data in studies aimed at investigating the characteristics of the population or the sample that will
represent the population, such as competencies, opinions, attitudes, beliefs, and knowledge, is called the
“survey method” (Fraenkel et al., 2019). This study is a survey model since it aims to determine the 21st
century skills and digital competencies of PSTs studying in various departments comparatively according to
department, gender, and grade level.

Participants and Sampling

The sample of the study consists of 1029 (781 female, 248 male) PSTs who are studying in various
departments and were selected according to convenience sampling. Convenience sampling is a sampling
method in which researchers prefer units that are easily accessible and practical to work with due to time,
financial, and human resource constraints (Fraenkel et al., 2019). In this study, convenience sampling was
preferred to increase the reliability of the collected data because the Amasya University Faculty of Education
is a sample where a large sample number can easily be reached in various departments. PSTs studying in the
departments of Primary, Mathematics, Preschool, Turkish, ELT, Social Science, Psychological Counseling
and Guidance (PCG), and Science Education participated in the study. Demographic information about the
gender, department, and grade level of the sample group is given in Table 1.

Table 1

Demographic Information about Gender, Department, and Grade Level of PSTs

Department Grade level Gender Total %
First Second  Third Fourth Female Male
Primary 32 50 42 32 122 34 156 15.2
Mathematics 44 31 42 28 106 39 145 14.1
Preschool 42 43 27 36 118 30 148 14.4
Turkish 23 21 30 23 78 19 97 9.4
ELT 32 41 32 29 79 55 134 13.0
Social Science 29 24 29 27 79 30 109 10.6
PCG 52 25 44 33 126 28 154 15.0
Science 24 26 20 16 73 13 86 8.4
Total 278 261 266 224 781 248 1029 100.0

Table 1 shows that a similar number of PSTs from each department participated in the study, with
percentages ranging from 8.4% to 15.2%. In addition, with the number of participants ranging between 224
and 278, it can be seen that a similar number of PSTs from each grade level participated in the study.
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Data Collection Instruments
The data were collected via the “demographic information form”, “multidimensional 21st century skills
scale”, and “teacher digital competence scale”.

Demographic Information Form

This form was used to collect demographic information such as gender, department, and grade level,
which was necessary to comparatively examine PSTs’ 21st century skills and digital competencies based on
the research questions.

Multidimensional 21st Century Skills (21cSkill) Scale

This scale, developed by Cevik and Sentiirk (2019) for students aged 15-25 in adolescence and early
adulthood, aims to assess 21st century knowledge and skills multidimensionally. The scale consists of 5 sub-
dimensions and 41 items in total. The sub-dimensions are as follows: “Information and Technology Literacy”,
“Critical Thinking and Problem Solving”, “Entrepreneurship and Innovation”, “Social Responsibility and
Leadership”, and “Career Awareness”. There are 7 negatively worded items in the scale. The scale is a 5-point

Likert-type: “1- Strongly Disagree”, “2- Disagree”, “3- Neutral”, “4- Agree”, and “5- Strongly Agree”.
Teacher Digital Competence (DigComp) Scale:

This scale was developed by Giimiis and Kukul (2022) to assess teachers’ digital learning abilities. The
scale consists of 6 sub-dimensions and 46 items in total. The sub-dimensions are as follows: “Security”, “Data
Literacy”, “Problem Solving”, “Digital Content Production”, “Communication and Collaboration”, and
“Ethics”. The scale is a 5-point Likert-type: “1-Strongly Disagree”, “2-Disagree”, “3-Neutral”, “4-Agree” and
“5-Strongly Agree”.

Collection and Analysis of Data

The collected data were analyzed in three stages: organizing the data, checking the assumptions, and
testing the research questions. In the data organization phase, since there were no missing data in the collected
data through Google Forms, outliers were identified. Data belonging to 4 individuals identified as outliers were
removed from the data set. At this stage, the total scores obtained from the 21cSkill and DigComp scales and
their sub-dimensions were divided by the number of items and converted into arithmetic mean scores in order
to make comparisons. Thus, standard scores were created for each scale and sub-dimension, with the highest
score being 5 and the lowest score being 1. Subsequent operations were performed with these scores. Secondly,
before conducting the tests, whether the collected data were normally distributed was analyzed by examining
the skewness and kurtosis coefficients of the scores obtained from the 21c¢Skill and DigComp scales.
Descriptive statistics of the scores obtained from the 21cSkill and DigComp scales are given in Table 2.

Table 2

Descriptive Statistics of the Distribution of Scores on the 21cSkill and DigComp Scales and Their Sub-
dimensions

Variables Skewness Statistic Skewness Standard Error Kurtosis Statistic Kurtosis Standard Error
21cSkill

ITL 0.107 0.076 0.101 0.152

CTPS -0.987 0.076 0.416 0.152

EI 0.013 0.076 0.093 0.152

SRL -0.098 0.076 0.421 0.152

CA -0.673 0.076 0.482 0.152
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Variables Skewness Statistic Skewness Standard Error Kurtosis Statistic Kurtosis Standard Error
DigComp

Sec -0.469 0.076 1.108 0.152

DL -0.522 0.076 1.682 0.152

PS -0.228 0.076 0.839 0.152

DCP -0.054 0.076 -0.164 0.152

CcC -0.589 0.076 1.140 0.152

Eth -0.837 0.076 1.976 0.152

Note. N=1029; 21cSkill="“21st century Skills”, ITL="Information and Technology Literacy”, CTPS="Critical Thinking and Problem
solving”, EI="Entrepreneurship and Innovation”, SRL="Social Responsibility and Leadership”, CA= Career Awareness, DigComp=
“Digital Competency”, Sec="Security”, DL="Data Literacy”, PS=“Problem solving”, DCP=“Digital Content Production”,
CC=“Communication and Collaboration”, Eth="Ethics”.

As seen in Table 2, the skewness coefficient of the scores belonging to the sub-dimensions of the
21cSkill scale ranged between -0.987 and 0.107, and the kurtosis coefficient ranged between 0.093 and 0.482,
while the skewness coefficient of the scores belonging to the sub-dimensions of the DigComp scale ranged
between -0.837 and -0.228, and the kurtosis coefficient ranged between -0.164 and 1.976. If the skewness
coefficient of the scores is within +2 and the kurtosis coefficient is within £7, it can be accepted that the
distribution does not deviate from the normal distribution (Bryne, 2010). Since the values of the scales of this
study were within the range specified by the criterion values, it was accepted that the data were normally
distributed.

The levels of PSTs’ scores on the 21¢Skill, DigComp scales, and their sub-dimensions were analyzed
with descriptive statistics such as the mean and standard deviation. The levels of scores were evaluated by
dividing the 1-5 score range into 5 equal sections. These sections were interpreted as 1.00-1.80 “very low”,
1.81-2.60 “low”, 2.61-3.40 “medium”, 3.41-4.20 “high”, and 4.21-5.00 “very high” levels (I. Aktas, 2022).
The comparisons of PSTs’ scores according to gender (comparisons between two groups) were tested by
independent sample t-test, and the comparisons according to department and grade level (for comparisons
between more than two groups) were tested by analysis of variance (ANOVA).

Some procedures were applied to ensure that the data collected from the PSTs were valid and reliable.
The data collection tools were administered face-to-face in the classroom environment under the control of the
researchers via Google Forms after obtaining the necessary permissions. The participants were informed about
the purpose of the study, that the data would be used only for scientific purposes, and that their personal
information would be kept confidential, and the data were collected on a voluntary basis. In order to reveal the
reliability of the collected data, Cronbach’s alpha internal consistency coefficients were calculated. The
coefficients were found to be 0.91 for the 21cSkill scale and 0.96 for the DigComp scale. A Cronbach’s alpha
internal consistency coefficient of 0.70 and above is considered reliable (Altunisik et al., 2005).

Ethics Committee Permission for the Research
In this study, the principles of research ethics were observed and the necessary ethics committee

permissions were obtained. Within the scope of ethics committee permission, the document numbered 173393
and dated 16.01.2024 was obtained from Amasya University Social Science Ethics Committee.

RESULTS

PSTs’ 21¢Skill and DigComp Levels

Descriptive statistics such as the mean and standard deviation of scores on the 21cSkill,
DigComp scales and their sub-dimensions are given in Table 3.

1721



Trakya Journal of Education, 15(4) 2025, 1691-1733

Table 3

Descriptive Statistics of Scores on the 21cSkill, DigComp Scales and Their Sub-dimensions

Variables  Primary = Mathematics Preschool Turkish ELT Social Science PCG Science Total
X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) X (SD)
ITL 4.05(0.42) 3.97(041) 4.05(047) 4.13(0.44) 4.18(0.50) 4.04(0.55) 4.03(040) 4.04(0.44)  4.06(0.46)
CTPS 3.69(1.02)  3.82(0.93) 3.83(0.89)  3.50(1.18)  3.69(1.00) 3.84(0.93) 3.96(0.80) 3.88(0.84)  3.78(0.95)
EI 3.66 (0.60)  3.53(0.52) 3.57(0.64)  3.69(0.64) 3.55(0.73) 3.69(0.62) 3.47(0.58)  3.66(0.55)  3.59(0.62)
SRL 3.65(0.50)  3.64(0.48) 3.55(0.55)  3.54(0.52) 3.60(0.58)  3.68(0.56) 3.58(0.57) 3.64(0.56)  3.61(0.54)
CA 425(0.54)  421(0.50) 4.28(0.54)  4.16(0.59) 425(0.52) 422(0.63) 4.28(0.56) 4.35(0.54)  4.25(0.55)
21cSkill  3.89(0.40)  3.84(0.34) 3.89(0.41)  3.88(0.40) 3.91(041) 3.92(046) 3.88(0.38) 3.93(0.41)  3.89(0.40)
Sec 3.62(0.56)  3.60(0.53) 3.65(0.56)  3.70 (0.64) 3.80(0.65) 3.69(0.57) 3.80(0.47) 3.67(0.54)  3.69(0.57)
DL 3.80(0.55)  3.87(0.48) 3.74(0.55)  3.80(0.63)  4.04(0.60) 3.75(0.66) 3.87(0.40) 3.82(047)  3.84(0.55)
PS 3.57(0.59)  3.62(0.54) 3.60(0.53)  3.67(0.61) 3.77(0.63) 3.69(0.62)  3.57(0.52)  3.55(0.57)  3.63(0.58)
DCP 325(0.71)  3.09(0.78) 3.20(0.71)  332(0.86)  3.19(0.82)  3.29(0.72)  3.08(0.73)  3.22(0.76)  3.19(0.76)
cC 3.55(0.66)  3.55(0.56) 3.53(0.67)  3.53(0.86) 3.75(0.66)  3.73(0.68)  3.61(0.57) 3.65(0.56)  3.61(0.66)
Eth 3.89(0.65)  3.97(0.65) 3.99(0.61)  3.88(0.86) 3.95(0.70) 3.96(0.62)  4.06(0.61)  4.06(0.54)  3.97(0.65)

DigComp 3.61(048) 3.62(041) 3.62(047)  3.66(0.61) 3.77(0.54)  3.68(0.53) 3.68(0.40) 3.66(0.43)  3.66 (048)

Table 3 shows that PSTs have the highest skill level in “Career Awareness” among the sub-dimensions
of 21cSkill. The skill level in this sub-dimension is very high in all departments. Although the lowest skill
level of the PSTs is seen in “Entrepreneurship and Innovation”, PSTs in all departments have a high level of
skill in this sub-dimension. The PSTs also have a high level of skill in the other sub-dimensions.

When Table 3 is examined, it can be seen that the PSTs have the highest level of competence in the
“Ethics” sub-dimension and the lowest level of competence in the “Digital Content Production” sub-dimension
of the DigComp scale. This is also the case when analyzed according to the department variable. The mean
scores show that the PSTs have a medium level of competence in “Digital Content Production” and a high
level of competence in the other sub-dimensions.

Comparison of PSTs’ 21cSkill and DigComp Scores According to Departments

The comparisons of the PSTs’ mean scores on the 21¢Skill and DigComp scales and their sub-
dimensions according to their departments were tested by ANOVA. ANOVA results are given in
Table 4.

ANOVA results show that according to the departments of the PSTs, there is a statistically significant
difference between the mean scores for the “Information and Technology Literacy” (F(7, 1021)=2.547, p<0.05,
7*=0.017), “Critical Thinking and Problem Solving” (Fg, 1021y=2.689, p<0.001, #°=0.018), and
“Entrepreneurship and Innovation” (F7, 1021=2.298, p<0.05, °=0.016) sub-dimensions of the 21cSkill scale;
and between the “Security” (F7, 1021y=2.692, p<0.001, #?=0.018), “Data Literacy” (F(7, 1021y=3.958, p<0.001,
7°=0.026), “Problem Solving” (F(7,1021=2.153, p<0.05, #*=0.015), and “Communication and Cooperation” (F,
1021=2.250, p<0.05, #°=0.015) sub-dimensions of the DigComp scale. These differences have a large effect
size.

In the “Information and Technology Literacy” sub-dimension of the 21cSkill scale, these differences
are significant in favor of ELT teachers compared to primary teachers, mathematics teachers, preschool
teachers, social science teachers, PCG teachers, and science teachers, and are significant in favor of Turkish
teachers compared to mathematics teachers. In “Critical Thinking and Problem Solving”, these differences are
significant in favor of PCG teachers compared to primary teachers, Turkish teachers, and ELT teachers, and
are significant in favor of Turkish teachers compared to mathematics teachers, preschool teachers, social
science teachers, and science teachers. In “Entrepreneurship and Innovation”, these differences are significant
in favor of primary teachers, Turkish teachers, social science teachers, and science teachers compared to PCG
teachers, and are significant in favor of social science teachers compared to mathematics teachers

1722



Murat Alperen Aktas, Kutluhan Cittir, Mehmet Ali Sahin, Idris Aktas, Hasan Baltaci

Table 4

ANOVA Results of 21cSkill and DigComp Scales and Their sub-dimensions According to Departments

Primary Mathematics  Preschool Turkish ELT Social PCG Science
() @ G ) _(5)___ Science (6) ___(7) _@®)
Variables X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) X (SD) Fa 1001 T Significant Difference
ITL 4.06 (0.43) 3.97(0.42) 4.05(0.48) 4.14(0.45) 4.18(0.50) 4.05(0.56) 4.04(0.41) 4.05(0.44) 2.547* 0.017  5>1; 5>2; 5>3; 5>6; 5>7;
5>8; 4>2
CTPS 3.69(1.03) 3.82(0.93) 3.83(0.89) 3.50(1.18) 3.69(1.01) 3.84(0.94) 3.97(0.80) 3.88(0.84) 2.689*** 0.018 7>1;7>4;7>5;2>4;3>4;
6>4; 8>4;
EI 3.67(0.61) 3.53(0.52) 3.57(0.64) 3.69(0.64) 3.55(0.73) 3.69(0.62) 3.47(0.58) 3.66(0.55) 2.298* 0.016 1>7;4>7; 6>7; 8>7; 6>2
SRL 3.65(0.50) 3.64(0.48) 3.55(0.55) 3.54(0.52) 3.60(0.58) 3.68(0.56) 3.58(0.57) 3.64(0.56) 0.988
CA 3.55(0.54) 4.21(0.50) 4.28(0.54) 4.16(0.59) 4.25(0.52) 4.22(0.63) 4.28(0.56) 4.35(0.54) 1.034
21cSkill 3.89(0.40) 3.84(0.34) 3.89(0.41) 3.88(0.40) 3.91(0.41) 3.92(0.46) 3.88(0.38) 3.93(0.41) 0.558
Sec 3.62(0.56) 3.60(0.53) 3.65(0.56) 3.70(0.64) 3.80(0.65) 3.69(0.57) 3.80(0.47) 3.67(0.54) 2.692*** 0.018 5>1;5>2;5>3; 7>1; 7>2;
7>3
DL 3.80(0.55) 3.87(0.48) 3.74(0.55) 3.80(0.63) 4.04(0.60) 3.75(0.66) 3.87(0.40) 3.82(0.47) 3.958*** 0.026 5>1,5>2;5>3;5>4, 5>6;
5>7; 5>8;2>3; 7>3
PS 3.57(0.59) 3.62(0.54) 3.60(0.53) 3.67(0.61) 3.77(0.63) 3.69(0.62) 3.57(0.52) 3.55(0.57) 2.153%* 0.015 5>1;5>2; 5>3; 5>7; 5>8
DCP 3.25(0.71)  3.09(0.78) 3.20(0.71) 3.32(0.86) 3.19(0.82) 3.29(0.72) 3.08(0.73) 3.22(0.76) 1.627
CcC 3.55(0.66) 3.55(0.56) 3.53(0.67) 3.53(0.86) 3.75(0.66) 3.73(0.68) 3.61(0.57) 3.65(0.56) 2.250%* 0.015 5>1;5>2; 5>3; 5>4; 6>1;
6>2; 6>3; 6>4

Eth 3.89(0.65) 3.97(0.65) 3.99(0.61) 3.88(0.82) 3.95(0.70) 3.96(0.62) 4.06(0.61) 4.06(0.54) 1.279
DigComp  3.61(0.48)  3.62(0.41) 3.62(0.47) 3.66(0.61) 3.77(0.54) 3.68(0.53) 3.68(0.40) 3.66(0.43) 1.529

Note. “1= Primary PSTs, 2= Mathematics PSTs, 3= Preschool PSTs, 4= Turkish PSTs, 5= English Language Teaching (ELT) PSTs, 6= Social Science PSTs, 7= Psychological Counseling and Guidance
(PCG) PSTs, 8= Science PSTs, According to Cohen (1988) #° < 0.01 are insignificant, 0.01 < #? < 0.06 are small, 0.06 < #° < 0.14 are medium, and #° > 0.14 are large effect sizes.
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In the “Security” sub-dimension of DigComp, these differences are significant in favor of ELT teachers
compared to primary teachers, mathematics teachers, and preschool teachers, also are significant in favor of
PCG teachers compared to primary teachers, mathematics teachers, and preschool teachers. In “Data Literacy”,
these differences are significant in favor of ELT teachers compared to primary teachers, preschool teachers,
Turkish teachers, social science teachers, PCG teachers, and science teachers, and are also significant in favor
of mathematics teachers and PCG teachers compared to preschool teachers. In “Problem Solving”, these
differences are significant in favor of ELT teachers compared to primary teachers, mathematics teachers, PCG
teachers, preschool teachers, and science teachers. In “Communication and Collaboration”, these differences
are significant in favor of ELT teachers and social science teachers compared to primary teachers, mathematics
teachers, preschool teachers, and Turkish teachers.

Comparison of PSTs’ 21cSkill and DigComp Scores According to Gender

The comparisons of the PSTs’ mean scores on the 21cSkill and DigComp scales and their sub-
dimensions according to their gender were analyzed by independent sample t-test. Independent sample t-test
results are given in Table 5.

Table 5

Independent Sample t-test Results of 21cSkill and DigComp Scales and Their Sub-dimensions According to
Gender

Female (n=781) Male (n=248)

Variables X SD X SD ta027) p Cohen d
ITL 4.04 0.42 4.12 0.55 -2.127 0.034* 0.16
CTPS 3.84 0.91 3.61 1.07 3.003 0.003* 0.23
EI 3.55 0.58 3.74 0.70 -3.895 0.000%* 0.30
SRL 3.59 0.53 3.69 0.55 -2.624 0.009%* 0.18
CA 4.28 0.53 4.14 0.60 3.258 0.001* 0.25

21cSkill 3.88 0.37 3.91 0.46 -1.019 0.309

S 3.66 0.55 3.80 0.62 -3.348 0.001* 0.24
DL 3.80 0.55 3.96 0.54 -4.080 0.000** 0.29
PS 3.58 0.56 3.77 0.61 -4.386 0.000%* 0.32
DCP 3.14 0.74 3.37 0.79 -4.256 0.000%* 0.30
CcC 3.57 0.65 3.74 0.67 -3.620 0.000%* 0.26
E 3.99 0.63 3.89 0.71 2.069 0.039% 0.15
DigComp 3.63 0.46 3.77 0.52 -4.078 0.000** 0.28

Note. *p<0.05, **p<0.01, According to Cohen (1988) d < 0.2 are insignificant, 0.2 <d < 0.5 are small, 0.5 < d < 0.8 are medium, and
d > 0.8 are large effect sizes.

The independent sample t-test results show that according to the gender of the PSTs, there is a
statistically significant difference between the mean scores for “Information and Technology Literacy” (#1027~
-2.127, p<0.05, dconen=0.16), “Entrepreneurship and Innovation” (#(1027= -3.895, p<0.01, dconen=0.30), and
“Social Responsibility and Leadership” (fi027= -2.624, p<0.05, dcohen=0.18) in the sub-dimensions of the
21¢Skill scale in favor of males, and in the “Critical Thinking and Problem Solving” (¢(1027= -3.003, p<0.05,
deohen=0.23) and “Career Awareness” (#(1027= 3.258, p<0.05, dconen=0.25) sub-dimensions in favor of females.
There is a statistically significant difference between the mean scores for “Security” (#1027= -3.348, p<0.05,
deohen=0.24), “Data Literacy” (f1027= -4.080, p<0.01, dcohen=0.29), “Problem solving” (¢1027= -4.386, p<0.001,
deonen=0.32), “Digital Content Production” (#u027= -4.256, p<0.01, dconen=0.30), “Communication and
Collaboration” (#1027~ -3.620, p<0.01, dconen=0.26), and DigComp total scores (tao27= -4,078, p<0,01,
deohen=0,28) in favor of males, and between the mean scores for the Ethics (#1027= 2.069, p<0.05, dconen=0.15)
sub-dimension in favor of females.
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Comparison of PSTs’ 21cSkill and DigComp Scores According to Grade Levels

The comparisons of the PSTs’ mean scores on the 21cSkill and DigComp scales and their sub-
dimensions according to their grade levels were tested by ANOVA. ANOVA results are given in Table 6.

Tablo 6

ANOVA Results of 21cSkill and DigComp Scales and Their Sub-dimensions According to Grade Levels

Variables First (1) Second (2) Third (3) Fourth (4) Significant
SD X SD X SD X SD  Fai025) n2 Difference
ITL 402 044 408 048 4.01 042 413 048 3.724*  0.011 4>1,4>3
CTPS 394 0.82 3.67 1.02 373 097 377 1.00 3.932*% 0.011 1>2
EI 346 058 3.66 0.65 359 058 3.67 0.64 6.398*% 0.018 4>1,2>1
SRL 365 052 3,60 054 356 056 3.63 0.53 1.289
CA 427 051 427 057 416 054 431 057  3.127¢*  0.009 4>1
21cSkill 387 037 390 042 385 039 394 041 2.611
Sec 371 054 3.64 0.60 363 056 379 057 4.149% 0.012 4>2,4>3
DL 380 056 383 052 382 053 391 058 1.819
PS 356 055 3.66 0.63 359 053 372 059  4.090*  0.012 4>1
DCP 309 073 329 078 318 075 320 0.77 3.213* 0.009 2>1
CcC 352 064 3.66 0.62 358 065 370 070 3.901* 0.011 4>1
Eth 403 0.65 398 059 390 0.66 390 0.71 1.821

DigComp 3.62 045 3.67 0.50 3.62 0.46 3.73 0.52 2.861
Note. *p<0.05, **p<0.01.

ANOVA results show that according to the grade levels of the PSTs, there is a statistically significant
difference between the mean scores for the “Information and Technology Literacy” (F(3, 1025=3.724, p<0.05,
7°=0.011), “Critical Thinking and Problem Solving” (F 3, 1025=3.932 p<0.05, #°=0.011), “Entrepreneurship and
Innovation” (F (3, 1025=6.398, p<0.01, #°=0.018), and “Career Awareness” (Fg, 1025=3.127, p<0.05, n°=0.009)
sub-dimensions of the 21cSkill scale; and between the “Security” (Fg, 1025=4.149, p<0.05, #°=0.012),
“Problem solving” (F 7, 1020=4.090, p<0.05, °=0.011), “Digital Content Production” (F, 1025=3.213, p<0.05,
17°=0.009), and “Communication and Cooperation” (F, 1025=3.901, p<0.05, °=0.011) sub-dimensions of the
DigComp scale. These differences have a small effect size. These differences are significant in favor of fourth
grade compared to first and third grade in “Information and Technology Literacy”, are significant in favor of
first grade compared to second grade in “Critical Thinking and Problem Solving”, are significant in favor of
fourth and second grade compared to first grade in “Entrepreneurship and Innovation”, and are also significant
in favor of fourth grade compared to first grade in “Career Awareness”. In addition, these differences are
significant in favor of fourth grade compared to second and third grade in “Security”, are significant in favor
of fourth grade compared to first grade in “Problem solving”, are significant in favor of second grade compared
to first grade in “Digital Content Production”, and are also significant in favor of fourth grade compared to
second grade in “Communication and Cooperation”.

DISCUSSION AND CONCLUSION

In this study, in which 21st century skills and digital competencies of PSTs were examined
comparatively according to the variables of department, gender, and grade level, it was revealed that PSTs ha
a very high level of competence in “Career Awareness”, a medium level of competence in “Digital Content
Production”, and a high level of competence in the other sub-dimensions. While these findings are consistent
with the findings of some previous studies (Donmus-Kaya & Akpunar, 2018; Erten, 2019; I. Aktas, 2022;
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Kozikoglu & Altunova, 2018; M.A. Aktas et al., 2024; Uyar & Cigek, 2021), they are not consistent with the
findings of other previous studies (Colak, 2019; Geggel et al., 2020). Possible reasons why PSTs have a very
high level of competence in “Career Awareness” may include the fact that the Career Planning course is taught
in faculties of education, and the importance that PSTs attach to their career development due to their
expectations to gain the necessary knowledge and skills to direct their careers. The fact that the PSTs both
gained knowledge and conducted research on career planning in the Career Planning course may have
positively affected their level of awareness and caused their level of knowledge to be very high. When the
mean scores obtained in the other dimensions in this study are examined, the fact that ITL ranked second
supports this interpretation. PSTs’ level of awareness of variables increases when they use these variables
frequently in their daily and professional life and when they receive training on these variables (Yurtseven
Yilmaz, 2023). On the other hand, the possible reason why the results are inconsistent with the findings of
some previous studies may be the differences in the sample groups selected in the related studies. Related
studies were conducted with PSTs from one or two departments (Colak, 2019; Geggel et al., 2020). This study
was conducted with the participation of PSTs from eight different departments. This interpretation is supported
by the finding that there are significant differences in the scores obtained from the 21cSkill and DigComp
scales and their sub-dimensions according to the departments of the PSTs in this study.

Another noteworthy finding of this study is that the PSTs have a moderate level of competence in DCP.
This finding is consistent with the findings of some studies in the literature (M.A. Aktas et al., 2024). Possible
reasons for the PSTs’ moderate level of competence in DCP may include the PSTs’ purpose of using
technology, the content of technology-related courses given in faculties of education, and their lack of
experience. PSTs usually use ICT tools such as smartphones, tablets, or computers in the role of consumers
for using social media instead of content production (Durmus & Bagci, 2014). Technology-oriented courses
in faculties of education focus on basic skills rather than high-level skills such as content production (Sharma
& Poudel, 2021). On the other hand, the finding obtained in this study is not compatible with the findings of
some studies in the literature (Karakus & Ocak, 2019). The high level of competence of the PSTs in the related
study may be due to the inclusion of PSTs from the Department of Computer Education and Instructional
Technology in the sample.

Comparisons according to departments revealed that pre-service ELT teachers have significantly higher
skill levels than PSTs in other departments in the ITL, DL, and PS sub-dimensions. ELT and PCG PSTs have
higher skill levels in “Sec”, while ELT and social science PSTs have higher skill levels in the CC. It was found
that PCG have a higher competence level in the CTPS, while Turkish PSTs have a lower competence level,
and PCG PSTs have a lower competence level in EI. The finding that the digital competencies of the PSTs
differ according to their departments is consistent with the findings of previous studies (Gelmez Burakgazi et
al., 2019; Fidan & Yelegen, 2022; Yoon, 2022). The possible reason for the higher skill level of EFL PSTs in
ITL, Sec., DL, and PS may be that they are encouraged to acquire dispositions towards globalization,
transformation of human activities, and internationalization during English language teaching education
(Paschal & Gougou, 2024). This may have enabled them to develop data literacy and problem-solving skills.
The necessity of using information technology literacy, data literacy, communication and collaboration skills
to access the necessary materials in the process of reading, listening, and comprehension in the process of
English language learning may have led to the development of skills in this area. Individuals’ education and
cultural structures have an impact on their competence areas (Niyazova et al., 2023). PSTs engage with
different pedagogical techniques, subject areas, and technological tools in learning and teaching processes
according to their departments. This may have caused PSTs studying in different departments to develop
competencies in different areas.

Comparisons according to gender revealed a difference in favor of males in the ITL, EI, SRL, Sec., DL,
PS, DCP, CC, and DigComp sub-dimensions, and in favor of females in the CTPS, CA, and Eth sub-
dimensions. The finding that PSTs’ scores on the 21¢Skill and DigComp scales and their sub-dimensions differ
according to their gender is consistent with the findings of previous studies in the literature (Cebi & Reisoglu,
2020; Fidan & Yelegen, 2022; Niyazova et al., 2023; Ozer & Kuloglu, 2023; Yilmaz Ozden & Unveren Bilgic,
2023). The fact that male PSTs use technological tools more in their daily and social lives (Yazar & Keskin,
2016) may be the reason why they have higher levels of competencies. The fact that women have lower
proficiency levels in computers, software, hardware, and programming supports this reason (Yoon, 2022). This
may have led them to transfer their acquired skills to different fields and increase their competencies in other
dimensions. The probable reason why female PSTs have higher skills than males in CTPS may be due to
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women’s empathy and emotional approach when faced with problems (Li, 2023). This enables them to look
at things from a broader perspective, to focus on solving problems constructively, and to maintain patience
and persistence until a solution is reached (Ergin & Dag, 2013). There are studies supporting this finding in
the literature (I. Aktas, 2022; M.A. Aktas et al., 2024; Ozbay et al., 2021; Yoon, 2022). The possible reason
for the significant difference in favor of female PSTs in CA may be that women have recently started to take
more part in the political, economic and social fields of the country, as well as women’s desire to gain financial
independence and to take more part in the business world (Oztiirk, 2020). The possible reason for the
significant difference in favor of women in the Ethics sub-dimension may be the positive effect of higher
critical and empathic thinking skills on ethical behaviors in digital environments.

Comparisons according to grade levels revealed that fourth-grade PSTs have significantly higher skill
levels than first and third-grade PSTs in ITL, second and fourth-grade PSTs have significantly higher skill
levels than first-grade PSTs in EI fourth-grade PSTs have significantly higher skill levels than first-grade
PSTs in CA, PS, and CC, fourth-grade PSTs have significantly higher skill levels than second and third-grade
PSTs in Sec., and second-grade PSTs have significantly higher skill levels than first-grade PSTs in DCP. In
general, it can be seen that fourth-grade PSTs have higher skill levels than first-grade PSTs. These findings
are consistent with the findings of some previous studies (M.A. Aktas et al., 2024; Zhao et al., 2021). This
may be due to the fact that fourth-grade PSTs use these skills more in their educational processes and social
lives. The fact that first-grade PSTs used these skills less in the previous years due to the university preparation
exam may have caused their competencies not to increase. As the grade level increases, PSTs may have
developed their knowledge and skills more by using smartphones, tablets, laptops, and social media tools more
frequently. The finding of this study that PSTs’ competencies differ according to gender is not compatible with
the findings of some studies in the literature (Gokbulut, 2020). This difference may be due to sample
characteristics.

This study has some limitations. In this study, convenience sampling, with which units are more
economical, easily accessible and practical to work with in terms of time, budget and human resources
compared to other methods, was preferred for sample selection. This research evaluates PSTs’ 21st century
skills and digital competencies with quantitative methods, however does not reveal their practical abilities in
these subjects. For this reason, evaluating the relevant competencies of PSTs through performance-based
practices may lead to different findings. Another limitation of this study is that the sample consists of a state
university located in the Central Black Sea region. Different results can be obtained when studies are conducted
in different regions and universities.

Conclusion and Recommendations

As a conclusion, PSTs’ 21st century skills and digital competencies are generally at high levels and
differ according to department, gender, and grade level. The results of the research show that PSTs’ 21st
century skills and digital competencies are significantly developed. In particular, it was determined that they
have very high-level skills in CA and medium-level skills in DCP. ELT PSTs were found to be more competent
in DL than other branches, which indicates that language learning can improve analytical thinking and
information processing skills. The fact that female PSTs have higher skills in CTPS, CA, and Ethics shows
that gender can play an important role in the development of these skills. As the grade level increases, skills
such as ITL, EI, CA, PS, and CC also improve. This shows that PSTs” skill levels increase in the later stages
of the education process.

Based on these findings, the following suggestions are presented:

* Variables such as department, gender, and grade level should be evaluated and considered when
designing training programs to develop PSTs’ 21st century skills and digital competencies.

* Faculties of education should provide opportunities for PSTs to gain these skills through more
constructive course content and help them develop lifelong learning competencies.

* Future studies should examine in depth the reasons for PSTs’ high competencies in specific dimensions
according to departments, supported by qualitative evidence.

* Future studies should carry out a mixed method study by using qualitative data collection techniques
in addition to quantitative data collection techniques.
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