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Ogretmen Adaylarinin 21. Yiizyil Becerilerinin Cesitli
Degiskenler Acisindan Incelenmesi

Examination of 21st-Century SKkills of Pre-Service Teachers
in Terms of Various Variables

Idris AKTAS!

Oz

Bilim ve teknoloji alanindaki hizli gelismelere bagh olarak diinyada gerceklesen degisimler, 6gretmenlerin
gecmiste oldugundan farkli bilgi ve becerilere sahip olmasini gerektirmektedir. Bu nedenle
o0gretmenlerin/adaylarinin bu degisimlerin gerektirdigi 21. yiizyil becerileri olarak tanimlanan bu
becerilere sahip olmasi gerekmektedir. Bu ¢alismanin amaci 6gretmen adaylarinin 21. yiizyil becerilerini
cesitli degiskenler acisindan incelemektir. Calismanin 6rneklemini Orta Karadeniz Bolgesi'nde bir devlet
tiniversitesinde uygun 6rnekleme yontemine gore secilen toplam 158 (114 kadin, 44 erkek) 6gretmen
aday1 olusturmustur. Calisma karsilastirma ve korelasyon yontemlerinin birlikte kullanildig1 tarama
modelindedir. Veri toplama araci olarak kisisel bilgi formu, ¢ok boyutlu 21. yiizyil becerileri 6lgegi ve
teknoloji bilgi diizeyi anketi kullanilmistir. Verilerin analizinde betimlemeli istatistikler, bagimsiz ve
iligkili t-testi, ANOVA ve Pearson korelasyon analizi kullanilmistir. Sonuglar 6gretmen adaylarinin 21.
yiizy1l becerilerinden Girisimcilik ve inovasyon boyutunda orta, Kariyer Bilinci boyutunda cok yiiksek,
diger boyutlarda ise yiliksek diizeyde beceriye sahip oldugunu gostermistir. Boliimlere gore sadece
Girisimcilik ve Inovasyon boyutunda fen bilimleri 6gretmen adaylari, matematik ve simf 6gretmeni
adaylarindan daha yiiksek beceriye sahiptir. Cinsiyete gére Girisimcilik ve inovasyon boyutunda erkek,
Kariyer Bilinci boyutunda ise kadin 6gretmen adaylar1 daha yiiksek beceriye sahiptir. Bolimlere gore
degiskenler arasindaki iliski incelendiginde 6gretmen adaylarinin, fen bilimleri 6gretmen adaylar harig,
21. ylizy1l becerileri ile teknoloji kullanma bilgi diizeyi (TKBD) arasinda istatistiksel olarak anlamli bir
iliski varken sosyal medya kullanim diizeyi (SMKD) arasinda bir iliski yoktur. Sinif ve matematik 6gretmen
adaylarinin 21. yiizy1l becerileri toplam puanlar ile GNO puanlari arasinda pozitif iliski tespit edilmistir.

Anahtar Kelimeler: 21. ylizy1l becerileri, girisimcilik, 6gretmen adaylari, sosyal medya teknoloji kullanimi

Abstract

Rapid developments in science and technology require teachers to have different knowledge and skills
than in the past. For this reason, it is important for in/pre-service teachers to have 21st century skills.
This study aims to examine the 21st-century skills of pre-service teachers (PSTs) in terms of various
variables. The study was carried out with 158 (114 female, 44 male) PSTs selected according to the
convenient sampling method, at a state University in the central Black Sea region. The study is in
descriptive model. Data were collected with personal information form, multidimensional 21st- skills
scale and technology knowledge level questionnaire. Data were analyzed by descriptive statistics, century
independent and paired t-test, ANOVA and Pearson correlation. As a result, PSTs have moderate in the
Entrepreneurship and innovation skills, and have very high level in Career consciousness, and have high
level in other skills. According to department, science PSTs have higher level in the Entrepreneurship and
innovation skills than primary and mathematics PSTs. According to gender, male PSTs have higher levels
in the Entrepreneurship and innovation skills, females have higher levels in the career consciousness.
While there is a statistically significant relationship between 21st century skills of PSTs, excepted science
PSTs, and their technology use knowledge level (TUKL), there is no relationship between social media
usage level (SMUL). There is a relationship between the 21st-century skills and GPA of primary and
mathematics PSTs.
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GIRIS

Bilim ve teknoloji alanindaki hizli gelismelere bagl olarak diinyada gerceklesen degisimler,
o0gretmenlerin gecmiste oldugundan farkl bilgi ve becerilere sahip olmasinmi gerektirmektedir
(Chai, Rahmawati ve Jong, 2020; Murphy, MacDonald, Danaia ve Wang, 2019; Yildirim ve Sahin-
Topalcengiz, 2019). Bu baglamda giiniimiiz bireylerinden de okuryazarlik ve matematik
becerilerinin 6tesinde bilgi ve teknoloji okuryazarlifi, problem c¢6zme, elestirel diisiinme,
yaraticl diislinme, girisimcilik, kodlama, sosyal sorumluluk, is birligi yapabilme ve kariyer bilinci
gibi yeterliklere sahip olmalari beklenmektedir (Chai, Jong, Yin, Chen ve Zhou, 2019; DeCoito ve
Estaiteyeh, 2022; Murphy ve dig., 2019; Yildirim ve Sahin-Topalcengiz, 2019; Zulirfan, Yennita,
ve Rahmad, 2020). Bu beceriler genel olarak 21. yiizy1l becerileri olarak adlandirilmaktadir
(Anagiin, Atalay, Kili¢ ve Yasar, 2016; Silva, 2009; Valtonen ve dig., 2021). Bu becerilere sahip
olan bireylerin daha nitelikli bir yasam stirdiirecekleri, karsilastiklar1 problemlerin iistesinden
kolaylikla gelebilecekleri, calisma ve sosyal hayatlarinda yasanilan olaylar1 dogru
degerlendirerek basarili olabilecekleri diisiiniilmektedir (Anagiin, Atalay, Kilic, ve Yasar, 2016).

21. Yiizyil Becerileri

Bireylerin ¢evrelerinde meydana gelen degisimlerin farkina varmasi, bu degisimlere uyum
saglamasi, hizla gelisen bilgi ve teknolojileri takip edebilmesi, iist diizey diisiinme becerilerini
kullanarak ulastig1 verileri analiz ederek dogru bilgiye ulasmasi, bu bilgiyi ¢calisma yasami ve
glinlik hayatinda kullanabilmesi icin gerekli olan beceriler 21. yiizyil becerileri olarak
adlandirilmaktadir (Anagtin ve dig., 2016; Silva, 2009; Valtonen ve dig., 2021). Bu beceriler bilgi
ve performansin birlikte sahip olunmasini gerektiren becerilerdir (Anagiin ve dig., 2016). 21.
ylzy1l becerileri Partnership for 21st Century Learning (P21), Organization for Economic Co-
operation and Development (OECD), International Society for Technology in Education (ISTE),
European Union (EU) gibi farkli uluslararast kuruluslar tarafindan farkh sekillerde
siniflandirilmistir (P21, 2015; Valtonen ve dig, 2021; Voogt ve Roblin, 2012). Bu siniflamalarda
ortak olan dgeler; isbirligi, iletisim, bilgi ve iletisim teknolojileri (BIT) okuryazarhgi, yaraticilik,
elestirel diisiinme, problem ¢6zme, sosyal ve kiltiirel yeterliklerdir (Voogt ve Roblin, 2012).
Ancak bu becerilerden bazilarinin tanimlanmasinin zor olmasi, bilgi ve uygulamayi
gerektirmesi, disiplinler arasi becerileri de icermesi nedeniyle 21. ytizyil becerileri bunlarla
siirh degildir (Erten, 2019; Sayin ve Seferoglu, 2016).

21. ylizy1l becerileri alan yazinda yeni degildir ancak giiniimiizde 6nemi artmistir (Silva, 2009).
Ciinkii 21. yiizyill becerileri 6grenmede bilgiyi hafizada tutmak yerine farkli durumlara
uygulayabilme ve kullanabilme 6zelliklerine vurgu yapmaktadir (Silva, 2009; Valtonen ve dig,
2021). Yine bu beceriler iyi vatandas olma yerine etkin vatandas olmay1 6n plana ¢ikarmaktadir
(Anagiin ve dig., 2016; Ananiadou ve Claro, 2009). Bu beceriler arasinda teknoloji okuryazarlig
oldukc¢a 6nemlidir. Bu becerilere sahip olan bireylerin yasamlarinda daha verimli ve liretken
olacaklari diisiiniilmektedir (Anagiin ve dig., 2016; Cansoy, 2018; Erten, 2019).

21. yuzyll beceriler gercevesi (Partnership for 21st Century Skills [P21]) beceri ve yeterlik
anlaminda uluslararasi alan yazinda en fazla kabul goéren ve iizerine en fazla ¢alisma yapilan
beceri cercevelerinden biridir (Beers, 2011; Brown, 2018; Cansoy, 2018; Lamb, Maire ve Doecke,
2017). P21 21. yiizyll becerilerini bireylerin karmasik gorevleri tamamlarken, diisiinme ve
iletisim eylemlerini yerine getirirken kullandiklar1 beceriler olarak tanimlamaktadir (P21,
2009). P21 bu becerileri li¢ gruba ayirarak siniflandirmistir. Bu siniflama Sekil 1'de verilmigtir
(P21, 2009; 2015).
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» Bilgi Okuryazarligi * Yaraticilik ve * Esneklik ve Uyum

* Medya Okuryazarlig Yeml.enme o Yetenegi

» Bilgi ve Iletisim * Elestirel lesum:ne ve * Girisim ve Ozy6netim
Teknolojileri Problem Cozme + Sosyal ve Kiiltiirlerarasi
Yeterliligi * Iletigim ve Isbirligi Beceriler

¢ Liderlik ve Sorumluluk

Sekil 1. 21. Yiizy1l Becerilerini Siniflandirilmasi

Bilgi, Medya ve Teknoloji Becerileri

Bireylerin hizla gelisen teknolojiyi etkin bir sekilde kullanabilmelerini, teknolojiyle ulastigi
bilgilerin  dogrulugunu sorgulayabilmelerini, teknolojiyi amacina uygun olarak
kullanabilmelerini ifade eden becerilerdir. Giiniimiizde teknoloji ve buna bagh olarak bilgi hizli
bir sekilde artmaktadir. Bu durum yanlis bilginin yayilmasina neden oldugu gibi teknolojinin
farkli amaglar i¢in kullanilmasina ve olumsuz sonuglarin ortaya ¢ikmasina neden olmaktadir. Bu
nedenle giinlimiz bireylerinin bilgi, medya ve teknoloji becerilerini dogru bir bicimde
kazanmasi 6nemlidir. Bu beceriler bilgi, medya, iletisim-teknoloji okuryazarhgin
kapsamaktadir. Bu becerilere sahip olan bireyler dogru bilgiye daha hizli ulasabilir, bu bilgiyi
elestirel gozle degerlendirebilir, bu bilgiyi karsilastig1 problemlere ¢6ziim iiretmek amaciyla
kullanabilir.

Ogrenme ve Yenilik Becerileri

Bireylerin gilin gectikce karmasik hale gelen calisma yasamlarina ve sosyal hayata hazir
olmalarimi saglayan 6grenmeyi ve yenilikciligi gelistirmelerini ifade eden becerilerdir. Bu
beceriler icerisinde yaraticilik, elestirel diisiinme, problem ¢6zme, iletisim ve isbirlikei
calisabilme becerileri kritik dneme sahip olan becerilerdir. Bu becerileri kazanmis olan bireyler
karmasik problemlere yonelik sahip oldugu diistinceleri analiz edebilir, bu problemlere ¢6ziim
icin farkli ve yaratic fikirler ortaya koyabilir, bu fikirleri uygulayabilir, diisiincelerini etkili bir
bicimde ifade edebilir ve sorumluluk alarak grup icinde uyumlu bir sekilde ¢calisabilirler.

Yasam ve Kariyer Becerileri

Bireylerin calisma yasamlarinda ve sosyal hayatlarinda basarilarinin siirdiirebilmeleri i¢in sahip
olmalar1 gereken becerileri ifade etmektedir. Bunun icin bireyler {ist diizey diisiinme
becerilerine sahip olmalidir. Bireylerin esneklik ve uyum yetenegi, girisim ve 6z-yonetim, risk
alabilme, sorumluluk ve liderlik becerileri 6nemlidir. Yasam ve kariyer becerilerini kazanmis
bireyler yasamlarinda sahip oldugu 6grenci, 6greten, ¢calisan yonetici gibi rollerin gerekliliklerini
yerine getirir, calisma yasamlarinda belirsizliklerin {istesinden gelebilir, elestiriye acik,
farkliliklara saygili olurlar. Bu bireyler amaglarini belirleyen, kendi motivasyonunu saglayan,
zamani etkili kullanan, 6zglin projeler lreten, 6grenmelerini yasam boyu siirdiren, diger
calisanlarla etkilesim icinde ve bagimsiz calisabilen bireylerdir.

21. yiizyil becerileri bireylerin daha nitelikli bir yasam siirdiirmeleri, hayatlarinin her alaninda
karsilastiklar1 problemlerin istesinden kolaylikla gelebilmeleri, ¢calisma yasamlar1 ve sosyal
hayatlarinda yasanilan olaylar1 analiz ederek dogru degerlendirmeleri ve basarili olabilmeleri
icin gerekli becerilerdir (Anagiin ve dig., 2016). Bu beceriler ilkokuldan yiliksekdgretime kadar
egitim hayatinin her kademesinde 6grencilere kazandirilabilir. Bunun i¢cin 6gretmenlere biiyiik
sorumluluk dismektedir. Ancak gelecege yon verecek bireylerin bu becerilere sahip olmalari
icin oncelikle 6gretmenlerin bu becerilere sahip olmasi gerekmektedir (Kereluik, Mishra,
Fahnoe ve Terry, 2013). Bu nedenle 6gretmenler ve 68retmen adaylari bu becerileri 6grencilere
kazandirabilecek nitelikte yetistirilmelidir (Saavedra ve Opfer, 2012). Bu becerilerin sinif, okul
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ve sistem diizeyinde yapilacak calismalarla kazandirilmasi miimkiin olacaktir (Nieveen ve
Plomp, 2018). Ogretmen adaylarinin 21. yiizyil becerilerine sahip olmalar icin 6gretmen
adaylarina 6zel ilgi gosterilmelidir.

Calismanin Onemi

Alan yazin incelendiginde; 68retmenlerin 21. ylizy1l becerilerini tespit etmek igin o6lcek
gelistirme (Anagiin ve dig., 2016; Cevik ve Senturk, 2019; Jia ve dig., 2016; Yilmaz ve Alkis, 2019),
21. yiizy1l beceri diizeylerini belirleme (Cemaloglu, Arslangilay, Ustiindag ve Bilasa, 2019;
Elekoglu ve Demirdag, 2020; Giirilti, Aslan ve Avci, 2018; Giirtlti, Aslan ve Avci, 2020; Shidiq
ve Yamtinah, 2019), bu becerileri branslara gore karsilastirma (Uyar ve Cicek 2021) ve cesitli
degiskenlerle iliskisini incelemeye (Egmir ve Cengelli, 2020; Kozikoglu ve Ozcanl, 2020; Yal¢in-
Incik, 2020) yonelik calismalarin yogun olarak gerceklestirildigi goriilmektedir. Diger taraftan
O6gretmen adaylarinin boliim bazinda 21. ylizy1l beceri ve alg1 diizeylerini belirleme (Erten, 2019;
Valtonen ve dig., 2017; 2021), bu becerileri bolgelere gore karsilastirmali inceleme (Molano,
2020; Molano, Cammayo, Dioses ve Dioses, 2020), 6grencilere kazandirilmasi gereken
becerilere yonelik 6gretmen adaylarinin gorislerini alma (Arslan, 2020), bu becerileri
gelistirmek icin ihtiyaclarini belirleme (Urbani, Roshandel, Michaels ve Truesdell, 2017), ¢esitli
degiskenlerle arasindaki iliskiyi inceleme (Erdogan ve Eker, 2020; Gokbulut, 2020; Mugot ve
Sumbalan, 2019) ve égretim programlarinin bu beceriler acisindan analizi (Tugluk ve Ozkan,
2019) iizerine yogunlasan calismalar goriilmektedir.

Ancak bu ¢alismalar ya tek boliim iizerine yogunlasmis (Erdogan ve Eker, 2020; Geggel, Kana,
Vatansever ve Calik, 2020; Molano, 2020; Molano, Cammayo, Dioses ve Dioses, 2020; Tugluk ve
Ozkan, 2019) ya da birkag béliimden 6gretmen adaylarin1 karma olarak érneklem grubuna dahil
etmistir (Arslan, 2020; Erten, 2019; Urbani, Roshandel, Michaels ve Truesdell, 2017; Valtonen
ve dig., 2021). Ogretmen adaylarinin sahip oldugu 21. yiizy1l beceri diizeylerini karsilastirmali
olarak inceleyen ¢alismalar oldukca azdir (Gokbulut, 2020; Ozdemir-Ozden, Karakus-Taysi,
Kilig-Sahin, Demir-Kaya ve Bayram, 2018; Mugot ve Sumbalan, 2019). Bu ¢alismalardan bazilari
ortadgretim O0gretmen adaylariyla gercgeklestirilmis, bazilariysa 21. ytlizyil becerilerini 3 ana
baslikta incelemistir. Bu basliklar “bilgi, medya ve teknoloji becerileri”, “6grenme ve yenilik
becerileri” ve “yasam ve kariyer becerileri”dir. Bu durum 6gretmen adaylarinin becerilerini alt
becerileri dikkate alarak karsilagtirmali inceleyen c¢alismalara ihtiya¢ oldugunu ortaya
koymaktadir.

Ogretmen adaylarinin 21. yiizy1l becerilerini cesitli degiskenlere gore tespit etmek ve bu
degiskenlerle iliskisini belirlemek, gelistirilmesi gereken becerileri ortaya koyma adina
onemlidir. Bu beceri diizeylerini tespit ederken miimkiin oldugu kadar fazla alt boyutlariyla
karsilastirmali olarak incelemek hem gelistirilmesi gereken boyutlarin daha spesifik olarak
belirlenmesinde hem de gelistirmeye ihtiya¢ duyulan becerilerin bdliimlere gore tespit
edilmesinde faydal olacaktir. Boylece gelecegimiz icin dnemli olan bireylerin yetismesini
saglayacak 6gretmenlerin 21. yiizy1l becerileriyle donatilmasi saglanmis olacaktir. Bu calismada
sadece birinci sinif 6gretmen adaylarinin tercih edilmesi tespit edilen 21. yiizyi1l beceri
diizeylerinin {iniversite egitiminden etkilenmemis olmasi bakimindan énemli olacaktir.

Bu ¢alismanin amaci 6gretmen adaylarinin 21. ytlizy1l becerilerini cesitli degiskenler acisindan
incelemektir. Bu baglamda arastirma sorular1 asagidaki gibidir:

Ogretmen adaylarinin;
1. 21.ytzyil becerileri dl¢egi ve alt boyutlarindan aldiklari puanlar ne diizeydedir?
2. Boliimlerine gore 21. yiizy1l becerileri 6lgegi ve alt boyutlarindan aldig1 puanlarin
ortalamalari arasinda istatistiksel olarak anlaml bir fark var midir?
3. Cinsiyetlerine gore 21. ylizyll becerileri 6lgegi ve alt boyutlarindan aldig1 puanlarin
ortalamalari arasinda istatistiksel olarak anlaml bir fark var midir?
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4. Teknoloji kullanma bilgi diizeyi ve sosyal medya kullanim diizeyi puanlari ile 21. yiizyil
becerileri 6lcegi ve alt boyutlarindan aldig1 puanlarin ortalamalari arasinda istatistiksel
olarak anlamli bir iliski var midir?

5. Universite Giris Puani (UGP) ve genel not ortalamalar1 (GNO) ile 21. yiizy1l becerileri
Olcegi ve alt boyutlarindan aldig1 puanlarin ortalamalar: arasinda istatistiksel olarak
anlamli bir iliski var midir?

YONTEM
Calismanin Modeli

Calisma, karsilastirma ve korelasyon desenlerinin kullanildigi tarama modelindedir. Siif
egitimi, okul Oncesi, matematik ve fen bilimleri egitimi 6gretmen adaylarinin 21. ytizyil
becerilerini alt boyutlar ¢ercevesinde belirleyerek boliim, cinsiyet ve TKBD ile SMKD’ye gore
karsilastirmali olarak incelemeyi amagladigindan karsilastirmali ¢alismadir (S6zbilir, 2019).
Ayrica bu becerilerin TKBD ile SMKD, UGP ve GNO puan ortalamalar1 arasindaki iliskiyi
incelemeyi amagladigindan korelasyonel calismadir (Fraenkel, Wallen ve Hyun, 2012).

Calismanin Orneklemi

Bu ¢alismanin 6rneklemini Tiirkiye'nin Orta Karadeniz Bolgesi'nde bir devlet tiniversitesinde
0grenim goren 46 (34 Kadin, 12 Erkek) sinif egitimi, 43 (31 Kadin, 12 Erkek) okul 6ncesi egitimi,
43 (29 Kadin, 14 Erkek) matematik ve 26 (20 Kadin, 6 Erkek) fen bilimleri egitimi olmak iizere
toplam 158 (114 Kadin, 44 Erkek) birinci sinif 6gretmen aday1 olusturmustur. Ogretmen
adaylar1 uygun ornekleme yontemine gore secilmistir. Uygun oOrnekleme yontemi,
aragtirmacilarin arastirmalarinin amacina hizmet edecegini ve kolay ulasabileceklerini
diistindiikleri gruplarla calismay1 tercih ettikleri 6rnekleme yontemidir (Fraenkel, Wallen ve
Hyun, 2012; Yildirim ve Simsek, 2011). Ogretmen adaylar1 19-93 yas ortalamasina sahiptir.

Veri Toplama Araclari

Calismada veri toplama araci olarak kisisel bilgi formu, ¢oklu 21. ytlizy1l becerileri 6lgegi ve
teknoloji bilgi anketi kullanilmistir. Google Formlar iizerinden hazirlanan veri toplama araglari
siifta ylz yiize goniilliliik esasina gére uygulanmistir.

Kisisel Bilgi Formu

Ogretmen adaylarinin 21. yiizyil becerilerine etki edebilecegi diisiiniilen degiskenler kisisel bilgi
formu ile toplanmistir. Kullanilan kisisel bilgi formunda arastirma sorularina bagli olarak boliim,
cinsiyet, yas, UGP ve GNO bilgileri yer almistir.

Cok Boyutlu 21. Yiizyl Becerileri Olcegi

Cevik ve Sentiirk (2019) tarafindan 15-25 yas grubundaki ergenlik ve erken yetiskinlik donemi
ogrencileri icin gelistirilmistir. Olgek 21. yiizy1l bilgi ve becerilerini ¢cok boyutlu olarak élgmek
amaciyla gelistirilmistir. Bilgi ve Teknoloji Okuryazarligl, Elestirel Diisiinme ve Problem Cozme,
Girisimcilik ve Inovasyon, Sosyal Sorumluluk ve Liderlik ile Kariyer Bilinci olmak iizere 5 alt
boyut ve toplam 41 maddeden olusmaktadir. 5’1i likert tipinde olan 6lgek tamamen katiliyorum
ve kesinlikle katilmiyorum arasinda derecelendirilmistir. Aciklayici ve dogrulayici faktor analizi
ile gecerliligi ve test-tekrar test yontemiyle giivenirligi saglanmistir. Her bir alt boyuta ait
Crounbach Alpha i¢ tutarlilik katsayisi 0,70’in lizerinde bulunmustur.

Teknoloji Bilgi Diizeyi Anketi

Arastirmaci tarafindan alan yazindan 6lgeklerden maddeler alinarak 6gretmen adaylarinin
teknoloji kullanim bilgi diizeylerini ve sosyal medya kullanim diizeylerini tespit etmek amaciyla
olusturulmustur. Teknoloji bilgi diizeyi anketi Ek 1’de verilmistir. Teknoloji Kullanim Bilgi
Diizeyleri (TKBD) bo6limii maddeleri Timur ve Tasar (2011) tarafindan uyarlanan Teknoloji
Pedagoji Alan Bilgisi Ozgiiven olceginin Teknoloji Bilgisi alt boyutundan 9 madde alinarak
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olusturulmustur. Sosyal Medya Kullanim Diizeyleri (SMKD) arastirmaci tarafindan TKBD
maddeleri sosyal medya kullanimina uyarlanarak hazirlanan 5 maddeden olusmaktadir.
Maddeler hi¢ glivenmiyorum ve tamamen giiveniyorum arasinda 5 aralikta derecelendirilmistir.

Verilerin Analizi

Verilerin analizinde betimlemeli istatistikler, ikili karsilastirmalar i¢in iligkili ve bagimsiz t-testi,
¢oklu karsilastirmalar icin ANOVA ve degiskenler arasindaki iligkiyi ortaya koymak icin
korelasyon analizi kullanilmistir. Verilerin analizinden dnce verilerin diizenlenmesi yapilmistir.
Oncelikle olumsuz ifadeler olumluya ¢evrilmistir. Her bir veri toplama aracindan ve alt
boyutundan alinan puanlarin aritmetik ortalamasi alinarak standart puanlar olusturulmustur.
Boylelikle her bir veri toplama aracinin tamamindan ve alt boyutlarindan alinabilecek en yiiksek
puan 5, en disiik puan 1 olarak ayarlanmistir. Betimlemeli istatistiklerde ve analizlerde
aritmetik ortalama puanlar1 dikkate alinmistir. Bu diizenlemelerin ardindan analizlere
gecmeden Once verilerin normal dagilima uyup uymadigi kontrol edilmistir. 21. ylizyil becerileri
Olcegi ve her bir alt boyutundan elde edilen puan ortalamalarina ait ¢arpiklik katsayisinin 0,140
ile -1,139, basiklik katsayisinin 0,278 ile 2,400 arasinda degistigi goriilmiistiir. Verilerin
carpiklik katsayisinin *2 ve basiklik katsayisinin +#7 araliginda olmasi normal dagilimin
gostergesi olarak kabul edilmektedir (Bryne, 2010; Hair, Black, Babin ve Anderson, 2010). Bu
calismada elde edilen katsay1 degerleri olgtit degerler araliginda yer aldigindan veriler normal
dagilim gostermektedir.

Ogretmen adaylarinin 21. yiizy1l beceri diizeylerini belirlemek icin aritmetik ortalama ve
standart sapma betimlemeli istatistikleri kullanilmistir. 21. yiizy1l beceri diizeyleri
degerlendirilirken 1-5 puan aralig1 5 esit araliga boliinmdiis; 1,00-1,80 aralig1 “cok diisiik”, 1,81-
2,60 araligr “diisuk”, 2,61-3,40 aralig1 “orta”, 3,41-4,20 aralhig1 “yiiksek” ve 4,21-5,00 aralig1 “cok
yiiksek” beceri diizeyi olarak tanimlanmistir. Ogretmen adaylarinin cinsiyet degiskenlerine gore
21. ylizy1l becerilerinin ve alt boyutlarina ait puan ortalamalarinin karsilagtirmalari1 bagimsiz t-
testi ile analiz edilmistir. Ayn1 6gretmen adaylarina ait TKBD ve SMKD puan ortalamalarinin
karsilastirmalar iligki t-testi ile analiz edilmistir. Béliimlerine gore karsilastirmalar yapilirken
ikiden fazla grubun puan ortalamalarinin karsilastirilmasini icerdiginden ANOVA ve ardindan
LSD ikili karsilagtirma analizleri kullanilmistir. Ogretmen adaylarinin TKBD, SMKD, UGP ve GNO
ile 21. ylizy1l becerileri ve alt boyutlar1 puan ortalamalari arasindaki iliski Pearson korelasyon
analizi ile test edilmigtir.

Giivenirlik ve Gecerlilik

Ogretmen adaylarindan toplanan verilerin gecerli ve giivenilir olmasim saglamak amaciyla
onlemler alinmistir. Veriler arastirmaci kontroliinde Google formlar aracilifiyla sinif ortaminda
yluz ylize toplanmistir. Katilimcilar, ¢alisma hakkinda bilgilendirilip verilerin gizliliginin
saglanacaginin belirtilmesinin ardindan goniilliiliikk esasina gore veriler toplanmistir. Verilerin
glivenirligini ortaya koymak amaciyla 21. ytlizyil becerileri dl¢egi ve alt boyutlarindan Cronbach
alpha i¢ tutarhlik katsayisi hesaplanmistir. Olgegin tamami icin Alpha 0,92, alt boyutlardan Bilgi
ve Teknoloji Okuryazarligi Becerileri i¢in 0,87, Elestirel Diisiinme ve Problem C6zme Becerileri
0,83, Girisimcilik ve Inovasyon 0,88, Sosyal Sorumluluk ve Liderlik Becerileri 0,71, Kariyer
Bilinci 0,80 olarak hesaplanmistir. Bu degerler toplanan verilerin giivenilir oldugunu ortaya
koymaktadir.

BULGULAR

Ogretmen Adaylarimin 21. Yiizyil Beceri Diizeyleri

Ogretmen adaylarinin ¢ok boyutlu 21. yiizy1l becerileri élgegi ve alt boyutlarindan aldiklar
puanlara ait aritmetik ortalama ve standart sapma degerlerine ait betimsel istatistikler Tablo
1’de verilmistir.
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Tablo 1. Ogretmen Adaylarinin 21. Yiizyll Becerileri Olgegi ve Alt Boyutlarindan Aldiklar
Puanlara ait Betimsel Istatistikler

Béliimler
21. Yiizyil Becerileri Simif Okul Oncesi Matematik Fen Bilimleri Toplam
X SS X SS X SS X SS X SS
Bilgi ve Teknoloji
N 3,93 0,40 4,03 0,43 3,87 0,40 3,87 0,39 3,93 0,41
Okuryazarhigi
Elestirel Diistinme ve
. 3,87 0,67 3,89 0,96 392 0,51 3,74 0,71 3,87 0,73
Problem Cézme
Girisimcilik ve
. 3,36 0,49 3,59 0,76 3,39 0,54 3,71 0,45 3,49 0,59
Inovasyon
S 1S luluk
OSya'SOTUmIUMA Ve 364 056 351 0,62 377 053 368 057 365 058
Liderlik
Kariyer Bilinci 4,30 0,52 4,37 0,48 4,33 0,53 4,31 0,54 4,33 0,51
Toplam Puan
3,81 0,36 3,90 0,44 3,82 0,39 3,86 0,37 3,84 0,39

Ortalamalar:

Her boyuttan alinan puanlarin aritmetik ortalamasi verilmistir.

Tablo 1 incelendiginde 6gretmen adaylarinin 21. ylzyil becerileri arasinda kariyer bilinci alt
boyutunda en ytliksek beceri diizeyine sahip olduklar1 goriilmektedir. Tim boéliimler i¢in bu
boyuttaki beceriler ¢ok yiiksek diizeydedir. Girisimcilik ve Inovasyon alt boyutunda ise en diisiik
beceri dilizeyine sahiptir. Bu beceri boyutunda sinif ve matematik 6gretmen adaylari orta
diizeyde beceri seviyesine sahipken fen ve okul dncesi 6gretmen adaylar yiliksek diizeyde
beceriye sahiptir. Diger alt boyutlarda 6gretmen adaylar: yliksek diizeyde beceriye sahiptir.

Ogretmen Adaylarimin Béliimlerine Gére 21. Yiizyil Becerilerinin Karsilastirilmasi

Ogretmen adaylarinin boliimlerine gére 21. yiizyil becerileri 6lcegi ve alt boyutlarindan aldiklar
puan ortalamalarinin karsilastirmalart ANOVA ile test edilmistir. ANOVA sonuclar1 Tablo 2'te
verilmistir.

Tablo 2. Boliimlerine Gére 21. Yiizyil Becerileri Olcegi ve Alt Boyutlari Puanlarina ait ANOVA

Sonuglari
21. Yiizyll Varyansin Kareler sd Kareler F P n2  Anlamh
Becerileri Kaynagi Toplami Ortalamasi Fark
Bilgi ve Teknoloji Gruplar arasi ,688 3 ,229 1,392 ,247
Okuryazarhgi Gruplar ici 25,373 154 ,165
Toplam 26,062 157
Elestirel Diisiinme ve  Gruplar arasi ,580 3 ,193 ,359 ,783
Problem Cézme Gruplar igi 82,923 154 ,538
Toplam 83,503 157
Girisimcilik ve Gruplar arasi 2,974 3 991 2,903 ,037* 0,05 FB>M; S
Inovasyon Gruplar igi 52,595 154 ,342
Toplam 55,569 157
Sosyal Sorumluluk Gruplar arasi 1,446 3 482 1,468 ,225
ve Liderlik Gruplar igi 50,570 154 ,328
Toplam 52,016 157
Kariyer Bilinci Gruplar arasi ,122 3 ,041 ,155 ,927
Gruplar igi 40,571 154 ,263
Toplam 40,693 157
Toplam Puan Gruplar arasi ,248 3 ,083 ,536 ,658
Ortalamalar: Gruplar igi 23,729 154 ,154
Toplam 23,977 157
FB=Fen Bilgisi, M=Matematik, S=Sinif egitimi, *p<0,05
ISSN: 2602-2516 Disiplinlerarasi Egitim Arastirmalari Dergisi 193

Journal of Interdisciplinary Educational Research 2022; 6(12);187-203



Disiplinlerarasi Egitim Arastirmalar: Dergisi

Tablo 2 incelendiginde 6gretmen adaylarinin béliimlerine gére sadece Girisimcilik ve Inovasyon
alt boyutundan aldiklar1 puanlar arasinda anlamh bir fark oldugu goriilmektedir (F3, 154)= 2,903,
p<0,05). Bu fark zayif etki degerlerine sahiptir (n2=0,05). LSD ikili karsilastirmalarina gore fen
bilimleri 6gretmen adaylarinin puan ortalamalarinin matematik ve smif 6gretmenligi
adaylarindan daha yiiksek oldugunu gostermistir.

Ogretmen Adaylarinin Cinsiyetlerine Gére 21. Yiizyil Becerilerinin Karsilastirilmasi

Ogretmen adaylarinin cinsiyetlerine gére 21. yiizyil becerileri 6lcegi ve alt boyutlarindan
aldiklar1 puanlarin ortalamalarinin karsilastirmalar1 bagimsiz t-testi ile analiz edilmistir.
Bagimsiz t-testi sonuglari Tablo 3’te verilmistir.

Tablo 3. Cinsiyetlerine Gére 21. Yiizyil Becerileri Olgegi ve Alt Boyutlar1 Puanlarina ait t-testi

Sonuclari

21.Yiizyll Becerileri  Degisken n X SS t sd P d

Bilgi ve Teknoloji Kadin 114 3,92 0,34 -,617 55973 540

Okuryazarligi Erkek 44 3,97 0,55

Elestirel Diigtinme ve Kadin 114 3,91 0,66 1,045 62,555 ,300

Problem Cézme Erkek 44 3,76 0,88

Girisimcilik ve Kadin 114 3,41 0,57 -2,744 156 ,007** -0,48

Inovasyon Erkek 44 3,69 0,62

Sosyal Sorumluluk ve Kadin 114 3,66 0,57 ,377 156 ,707

Liderlik Erkek 44 3,62 0,60

Kariyer Bilinci Kadin 114 4,38 0,47 2,185 156 ,030* 0,38
Erkek 44 4,19 0,58

Toplam Puan Kadin 114 3,83 0,35 -427 60,154 ,671

Ortalamalar Erkek 44 3,87 0,49

*#p<0,01, *p<0,05

Tablo 3 incelendiginde 6gretmen adaylarinin Girisimcilik ve Inovasyon alt boyutundan aldiklari
puanlarin ortalamalari arasinda erkekler lehine (tuse= -2,744, p<0,01), Kariyer Bilinci alt
boyutundan aldiklari puanlarin ortalamalar1 arasinda ise kadinlar lehine (ts6)= 2,185, p<0,05)
anlamli bir farklilik oldugu goriilmektedir. Bu farklar orta derece etki biiyiikliigiine sahiptir
(EB=-0,48; 0,38).

Ogretmen Adaylarinin Teknoloji Kullamim Bilgi Diizeyleri ve Sosyal Medya Kullanim
Diizeyleri Puanlarinin Karsilastirilmasi

Ogretmen adaylariin boliim 6zelinde teknoloji kullanim bilgi diizeyleri ve sosyal medya
kullanim diizeyleri puan ortalamalarinin karsilastirilmalar: bagimli t-testi ile analiz edilmistir.
Bagimli t-testi sonuclar1 Tablo 4’te verilmistir.
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Tablo 4. Teknoloji Kullanim Bilgi Diizeyleri ve Sosyal Medya Kullanim Diizeyleri Puan
Ortalamalarina ait t-testi Sonuglari

Boliimler Degiskenler n X SS t sd p

Siuf TKBD 46 3,18 0,61 -,347 45 ,730
SMKD 46 3,21 0,82

Okul Oncesi TKBD 43 3,00 0,57 -455 42 ,652
SMKD 43 3,06 0,88

Matematik TKBD 43 3,04 0,67 ,133 42 ,895
SMKD 43 3,02 0,68

Fen TKBD 26 3,33 0,74 ,824 25 418
SMKD 26 3,20 1,02

Toplam TKBD 158 3,12 0,64 ,015 157 ,988
SMKD 158 3,11 0,83

TKBD = Teknoloji kullanim bilgi diizeyi, SMKD = Sosyal medya kullanim diizeyi.

Tablo 4 her boéliimde ve toplamda 6gretmen adaylarinin teknoloji kullanim bilgi diizeyleri ve
sosyal medya kullanim diizeyleri puan ortalamalari arasinda istatistiksel olarak anlaml bir fark
olmadigini gostermektedir. Ancak her ne kadar istatistiksel olarak bir farklilik olmasa da sosyal
medya kullanimi puanlarinin standart sapmasinin 6gretim amach kullanim puanlarindan daha
yliksek oldugu goriilmektedir. Yani 6gretim amach teknoloji kullanimi puanlari birbirine
yakinken sosyal medya kullanimi puanlar1 daha fazla degiskenlik gostermektedir.

Ogretmen Adaylarinin Teknoloji Kullamim Bilgi Diizeyleri, Sosyal Medya Kullanim Diizeyleri
ile 21. Yiizy1l Becerileri Olgegi ve Alt Boyutlar: Puanlari Arasindaki Iliski

Ogretmen adaylarinin teknoloji kullanim bilgi diizeyleri, sosyal medya kullanim diizeyleri puan
ortalamalan ile 21. yiizy1l becerileri ve alt boyutlarindan aldiklar1 puanlarin ortalamalar:
arasinda bir iliski olup olmadig1 Pearson korelasyon analizi ile test edilmistir. Pearson
korelasyon analizi sonuglari Tablo 5’te verilmistir.
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Tablo 5. TKBD, SMKD Puan Ortalamalar ile 21. Yizyil Becerileri Puanlarina ait Pearson
Korelasyonu Analiz Sonuglari

21. Yiizyil Becerileri 5
T
g E E
o v <
s £ o = =
Boliimler Degiskenler s . S E o = ) o
IS o N > g = =
£ E8 oz, B £
= S — E E =) (=] =] A
g g 3 £ 2 o b £
> > =8 =g < = > [T
™ 5 %2 22 >0 = =
= X Q2 =S 2 G 5
;@ o A S = A = 4 =
Simif TKBD 454" ,323" ,357* ,170 ,306" ,483™
SMKD ,308" 224 ,075 ,122 ,204 ,273
Okul Oncesi TKBD ,299 ,193 ,193 ,312* ,252 ,333"
SMKD , 176 ,210 ,054 ,183 ,065 ,189
Matematik TKBD ,462™ ,372* ,292 ,433™ ,302* ,459™
SMKD 224 ,344* ,066 ,419™ ,304* ,287
Fen TKBD 419" ,006 ,245 ,335 -056 ,275
SMKD ,187 -123 ,160 ,356 -012 ,136
Toplam TKBD ,379™ ,201F ,258™ ,304™ ,209™ ,379™
SMKD , 217 , 160" ,075 ,241™ ,138 ,215™

N (sinif) = 46, N (okul 6ncesi) = 43, N (matematik) = 43, N (fen bilimleri) = 26, *p<,05, **p<,01.

Tablo 5 incelendiginde 6gretmen adaylarin toplami i¢in 21. ytlizyil becerileri 6lcegi ile TKBD
(rase=0,379; p<0,01) ve SMKD (r(158=0,215; p<0,01) puan ortalamalari arasinda istatistiksel
olarak bir iliski oldugu gorilmektedir. Boliimlere gore degiskenler arasindaki iliski
incelendiginde fen bilimleri 6gretmen adaylar1 hari¢ diger 6gretmen adaylarinin 21. yiizyil
becerileri olcegi toplam puanlar1 ile TKBD arasinda istatistiksel olarak anlaml bir iliski
goriilirken SMKD arasinda istatistiksel olarak anlaml bir iliski goriilmemektedir. Boliimlere
gore 21. ylzyil beceri oOlgegi alt boyutlar1 puanlari arasindaki iliski incelendiginde simif
o0gretmeni adaylarinin TKBD ile alt boyutlara ait puan ortalamalari arasinda, Sosyal Sorumluluk
ve Liderlik alt boyutu harig, istatistiksel olarak anlamli iliski goriiliirken SMKD ile alt boyutlara
ait puan ortalamalar arasinda, Bilgi ve Teknoloji Okuryazarlig1 alt boyutu harig, istatistiksel
olarak anlaml iliski gorilmemektedir. Okul 6ncesi 6gretmen adaylarinin SMKD ile Bilgi ve
Teknoloji Okuryazarligl alt boyutu puan ortalamalari arasinda istatistiksel olarak anlaml bir
iliski goriilirken diger alt boyutlar arasinda anlamh bir iliski goriilmemektedir. Matematik
o0gretmeni adaylarinin TKBD ile alt boyutlara ait puan ortalamalar arasinda, Girisimcilik ve
Inovasyon alt boyutu harig, istatistiksel olarak anlaml iligki goriiliirken SMKD ile alt boyutlara
ait puan ortalamalari arasinda, Bilgi ve Teknoloji Okuryazarligi ve Girisimcilik ve inovasyon alt
boyutlar1 haric, istatistiksel olarak anlaml iliski gérilmektedir. Fen Bilimleri 6gretmen
adaylarinin TKBD ile Bilgi ve Teknoloji Okuryazarligi alt boyutu puan ortalamalar1 arasinda
istatistiksel olarak anlamli bir iligski gorilirken diger alt boyutlar arasinda anlamh bir iligki
goriilmemektedir.
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Ogretmen Adaylarinin UGP, GNO Puanlari ile 21. Yiizyil Becerileri Olgegi ve Alt Boyutlari
Puanlar1 Arasindaki Iliski

Ogretmen adaylarinin UGP ve GNO puanlari ile 21. yiizy1l becerileri ve alt boyutlarindan aldiklar
puanlarin ortalamalar1 arasinda bir iliski olup olmadig1 Pearson korelasyon analizi ile test
edilmistir. Pearson korelasyon analizi sonuglar1 Tablo 6’da verilmistir.

Tablo 6. UGP, GNO Puanlar: ve 21. Yiizy1l Becerileri Puanlarina ait Pearson Korelasyonu Analiz
Sonuglari

21. Yiizyil Becerileri

4 4
= 0 £
i Desickent ) Eo . £ -
oliitmler egiskenler S ) = E g £ g = -
L — B0 < = = -
o = a o = g = = 5 =
=N = g o © =} ] A<
P [5) g > v I = £
> > = 9 @ —_ o =
- 235 % S S5 = g =
= 3 88 E 8 23 5 &£
Mm o Z=l-9 (O A = 4 = O
Sinif UGP ,062 111 -,003 -,048 -,055 ,036
GNO 271 ,267 ,243 ,135 ,196 ,327*
Okul Oncesi UGP ,048 ,006 ,001 -,022 ,303" ,064
GNO ,125 , 179 ,248 ,100 ,051 ,229
Matematik UGP ,240 -016 -,098 -,012 ,172 ,085
GNO ,466™ 424 ,306" ,539™ ,405™ ,510™
Fen UGP -179 -371 ,027 ,281 ,032 -117
GNO ,252 ,109 ,260 , 171 ,328 ,302
Toplam UGP ,089 ,065 -,104 -,012 ,078 ,026
GNO ,206™ ,218™ ,152 ,198* ,200" 261"

N (smnif) = 46, N (okul 6ncesi) = 43, N (matematik) = 43, N (fen bilimleri) = 26, *p<,05, **p<,01, UGP = Universite giris puant,
GNO = Genel not ortalamast.

Tablo 6 incelendiginde 6gretmen adaylarinin toplami i¢cin GNO puan ortalamalari ile 21. yiizyil
becerileri 6lcegi GNO (russ)=0,261; p<0,01) ve alt boyutlari, Girisimcilik ve inovasyon alt boyutu
haric, puan ortalamalari arasinda istatistiksel olarak anlaml bir iliski goriilirken UGP puan
ortalamalari ile 21. yiizy1l becerileri 6lgegi UGP (r(ss=0,026; p>0,05) ve alt boyutlar1 puan
ortalamalar arasinda istatistiksel olarak anlaml bir iliski gérilmemektedir. Boliimlere gore
degiskenler arasindaki iliski incelendiginde fen bilimleri ve okul 6ncesi 6gretmen adaylarinin
21. yiizyll becerileri 6lgegi toplam puanlar1 ile UGP ve GNO puan ortalamalari arasinda
istatistiksel olarak anlamli bir iliski goriilmezken matematik ve sinif 6gretmeni adaylarinin GNO
puan ortalamalar1 ve 21. yiizyil becerileri 6lcegi toplam puanlar arasinda istatistiksel olarak
anlaml bir iliski goriilmektedir. 21. yiizy1l becerileri 6lgegi alt boyutlar: incelendiginde ise fen
bilimleri ve sinif 6gretmen adaylarinin UGP ve GNO puan ortalamalari ile 21. yiizy1l becerileri
Olgegi alt boyutlar1 puan ortalamalar arasinda istatistiksel olarak bir iliski goriilmezken okul
oncesi 6gretmen adaylarinin sadece UGP puan ortalamalart ile kariyer bilinci puan ortalamalari
arasinda istatistiksel olarak anlaml bir iligki goriilmektedir. Matematik 6gretmen adaylarinin
ise GNO puan ortalamalari ile 21. yiizyil becerileri 6lgcegi tiim alt boyutlar1 puan ortalamalari
arasinda istatistiksel olarak bir iliski goriiliirken UGP puan ortalamalari ile 21. yiizy1l becerileri
Olcegi tim alt boyutlar1 puan ortalamalarn arasinda istatistiksel olarak bir iliski
goriilmemektedir.
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SONUCLAR ve TARTISMA

Calismanin sonunda 6gretmen adaylarinin “Girisimcilik ve Inovasyon” boyutunda orta, “Kariyer
Bilinci” boyutunda ¢ok yiiksek, diger boyutlarda ise ytliksek diizeyde beceriye sahip oldugu tespit
edilmistir. Bu bulgular énceki ¢calisma bulgulariyla uyumludur (Donmus-Kaya ve Akpunar, 2018;
Erten, 2019; Kozikoglu ve Altunova, 2018; Uyar ve Cicek, 2021). Ayrica 6gretmenlerin sahip
oldugu 21. yiizy1l 6greten becerilerinin orta veya yliksek diizeyde oldugunu belirten calisma
bulgulariyla da ortiismektedir (Ainley ve Luntley, 2007; Bunker, 2012; Goksun, 2016; Sanders
ve Rivers, 1996). Ogretmen adaylarinin kariyer bilinci boyutunda ¢ok yiiksek diizeyde beceriye
sahip olmasinin muhtemel nedeni egitim fakiiltesinde Kariyer Planlama dersinin okutulmasi
olabilir. Ogretmen adaylarinin bu derste 6gretmenlik meslegi oncelikli olmak iizere cesitli
meslekler hakkinda bilgi edinmeleri onlarin bilissel yapisina etki etmesi nedeniyle ¢ok yiiksek
diizeyde bir sonucun ortaya ¢cikmasini saglamis olabilir. Diger taraftan Girisimcilik ve Inovasyon
boyutunda orta diizeyde beceriye sahip olmalarinin nedeni 6gretmen adaylarinin egitim
fakiiltesinin ilk yilinda heniiz cesitli projeler gelistirmeye yonelik bir ¢calismaya dahil olmamis
olmalar1 olabilir. Bu deneyim eksikligi onlarin zihinlerinde herhangi bir girisimin sonuglarinm
canlandiramamalarina neden olmus olabilir. Ogretmen adaylarinin 21. yiizy1l becerilerine
yliksek diizeyde sahip olmalarinin bir baska nedeni ise yiiksek diizeyde bilgi ve teknoloji
okuryazarligina sahip olmalari olabilir (Sang, Liang, Chai, Dong ve Tsai, 2018). Ciinkii 21. yiizyil
becerilerinin alt boyutlari birbiriyle iliskilidir (Cevik ve Sentiirk, 2019). Giiniimiizde teknolojinin
O0gretmen adaylarinin hayatinin bir parcasi olmasi ve bilgiye hizli ulasma, internet ve sosyal
aglar1 etkin kullanma becerilerine sahip olmalar1 (Giinii¢, Odabas1 ve Kuzu, 2013) 68retmen
adaylarinin diger becerilerini olumlu yénde etkilemis olabilir.

Ogretmen adaylarinin béliimlerine gore beceri diizeyleri karsilastirildiginda sadece Girisimcilik
ve Inovasyon boyutunda fen bilimleri égretmen adaylarinin, matematik ve simf 6gretmen
adaylarindan daha yiiksek diizeyde beceriye sahip oldugu goriilmiistiir. Bu bulgu brans bazinda
o0gretmenlerin sahip oldugu 21. yiizy1l becerileri arasinda farklilik oldugunu ortaya koyan bazi
calismalarin bulgulariyla uyumludur (Kozikoglu ve Ozcanli, 2020). Diger taraftan béliime gore
0gretmen adaylarinin 21. yiizyil beceri diizeylerinde bir fark olmadigini ortaya koyan bazi
calismalarin bulgulariyla uyumsuzdur (Erten, 2019). Bu durumun muhtemel nedeni diger
calismalardan farkli olarak 6rneklemde fen bilimleri 6gretmen adaylarina yer verilmis olmasi
olabilir. Fen bilimleri 6gretmen adaylarinin egitim aldiklari konu alani i¢eriginin giinliik yasamla
iliskili kavramlar icermesi (MEB, 2018; YOK, 2018) nedeniyle cevrelerine tasarim odakl yeni
fikirlerle bakmalarindan kaynaklaniyor olabilir. Ayrica cinsiyete gore karsilastirmalar
yapildiginda Girisimcilik ve Inovasyon boyutunda erkek 6gretmen adaylarinin kadin
adaylardan, Kariyer Bilinci boyutunda ise kadin 6gretmen adaylarinin erkek adaylardan daha
ylksek beceri diizeyine sahip oldugu goriilmiistiir. Bu bulgu cinsiyete gore 21. ylizyil becerileri
arasinda fark olmadigini ortaya koyan dnceki ¢alisma bulgulariyla celismektedir (Donmus-Kaya
ve Akpunar, 2018; Erten, 2019; Girultii, Aslan ve Avci, 2020; Giiriltd, Aslan ve Avc, 2018;
Kozikoglu ve Altunova, 2018; Kozikoglu ve Ozcanl, 2020; Uyar ve Cicek 2021; Yalgin-Incik,
2020). Onceki calisma bulgulariyla farkhliklarin olmasinin muhtemel nedeni bu ¢calismada 21.
ylzyil becerilerinin alt boyutlariyla karsilastirilmasi olabilir. Bu calismada cinsiyete gore
karsilastirma yapilirken toplam puanda fark bulunmazken alt boyutlarda farklilik bulunmustur.
Kadin adaylarin kariyer bilincinin daha yiliksek olmasinin nedeni onlarin meslege
adanmigliklarinin daha yiiksek olmasindan kaynaklanabilir (Kozikoglu ve Ozcanli, 2020). Kadin
o0gretmenlerin mesleklerini severek yapmalar1 onlarin kariyer bilinci noktasinda bilgilerinin
artmasini saglamistir.

Boliimlere gore 21. ylizyil becerileri ile TKBD ve SMKD arasindaki iliski incelendiginde 6gretmen
adaylarinin, fen bilimleri 6gretmen adaylar1 harig, 21. ylzyil becerileri ile TKBD arasinda
istatistiksel olarak anlaml bir iliski tespit edilirken SMKD arasinda bir iliski tespit edilmemisgtir.
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Bu bulgu internet ve bilgisayar kullanimi diizeylerine gore 21. yiizy1l beceri puanlar: arasinda
fark olmadigini ortaya koyan calisma bulgulariyla kismen celismektedir (Donmus-Kaya ve
Akpunar 2018). Bu bulgu, teknolojiyi ¢alisma hayatinda kullanmak ve bilgi elde etmek amaciyla
kullanmanin 21. yiizy1l becerilerini olumlu yonde etkiledigini ortaya koymaktadir. Bu durum,
bilgi ve iletisim teknolojilerini kullanma yeterligi ile 21. yiizy1l becerileri arasinda olumlu yonde
bir korelasyon oldugunu ortaya koyan calisma bulgulariyla desteklenmektedir (Sang, Liang,
Chai, Dong ve Tsai, 2018). Diger taraftan sosyal medya kullaniminin bu becerileri etkilemedigi
tespit edilmistir. Bu sosyal ag siteleri her ne kadar kaynak bakimindan ¢evrimici zengin ve gii¢li
ortamlar sunmus olsa da kariyer bilinci 6zelinde 21. yiizyil becerilerini gelistirme konusunda bir
etkisinin olmadig1 bulgusuyla desteklenmektedir (Rutten ve dig, 2009). Ayrica simnif ve
matematik 6gretmen adaylarinin 21. yiizyil becerileri toplam puanlari ile GNO puanlari arasinda
pozitif iliski tespit edilmistir. Ogrencilerle yapilan calismalarda akademik seviyenin her
diizeyindeki oOgrencilerin 21. yiizyll becerilerinin olumlu yo6nde gelistigi bulgusu ile
ortiismektedir (Eryilmaz ve Uluyol, 2015; Orhan-Goksun ve Kurt, 2017; Soh, Arsad ve Osman,
2010; Sahin ve dig., 2016). 21. ylizy1l becerileri, yaraticilik, elestirel diistinme ve problem ¢6zme
yeterliklerine vurgu yapmaktadir (Anagiin ve dig., 2016; Gelen, 2017). Bu yeterlikler 6gretmen
adaylarinin bilgiye sahip olmalarinin yani sira yeni bilgilere ulasma ve farkli durumlara
uyarlama yeterliklerinin olusmasini saglamaktadir (Erten, 2019). Bu yeterlikler 6grencilerin list
diizey diisinme becerilerini olumlu yo6nde etkileyerek GNO gibi akademik basarilarinin
artmasina neden olmus olabilir.

Bu calismanin bazi simirliliklar1 bulunmaktadir. Ilki, bu calismada veriler 6gretmen adaylarinin
kendilerini degerlendirdikleri 6z degerlendirme veri toplama araglariyla toplanmistir. Oz
degerlendirmenin yapildig1 veri toplama araclar bilgiyi 6lcmede yeterli olabilirken beceriyi
6lcme konusunda yetersiz kalabilmektedir (Aktas ve Ozmen, 2022). Bu veri toplama araglarinin
kullanilmas1 6gretmen adaylarinin sahip oldugu bilgi diizeylerini oldugundan daha yiiksek
yansitmalarina neden olmus olabilir. Bu nedenle bu ¢alismanin performans degerlendirmeyle
desteklenmesi daha farkl bulgularin ortaya ¢ikmasini saglayabilir. Ikincisi, bu ¢alisma bir
tiniversite drnekleminde gerceklestirilmistir. Calisma farkli tiniversitelerde tekrarlandiginda
farkli sonuclara ulasilmasi miimkiin olabilir.

Sonug olarak 6gretmen adaylarinin gerekli 21. ytlizy1l becerilerine sahip olduklar1 sdylenebilir.
Bununla birlikte alt beceriler 6gretmen adaylarinin bdliim, cinsiyet, teknolojiyi kullanma
durumlarina gore farkliik gostermektedir. Bu nedenle 21. yiizyll becerileri gelistirme
calismalar boliim, cinsiyet ve teknolojiyi kullanma diizeyi gibi degiskenler géz 6niine alinarak
performansa dayal etkinliklerle gerceklestirilmelidir. Ogretmen adaylarinda 21. yiizyil
becerilerini gelistirme ¢alismalar1 yapilirken Girisimcilik ve Inovasyon becerilerinin iizerinde
ozellikle durulmalidir.
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Teknoloji Kullanim Bilgi Diizey
1 Bir Internet sitesinden bilgisayarimzin sabit diskine resim
kaydetmek.
2 Ihtiyac duydugunuz bir konu hakkinda giincel bilgiler bulmak icin
Internette arama yapmak.
3 Dosya eklentisi olan bir e-posta gondermek.
4 PowerPoint ya da benzeri bir program kullanarak basit bir sunum
olusturmak.
5 Bir kelime islem programinda (MS Word gibi) icinde metin ve
grafik olan bir belge olusturmak.
6 Yeni bir programi kendi kendinize 6grenmek.
7 Kullanacaginz yeni bir programi bilgisayariniza kurmak.
8 Dijital bir fotograf cekmek ve diizenlemek.
9 Bir video klip olusturmak ve diizenlemek.
Sosyal Medya Kullanim Diizeyi
10 | Sosyal aglarda yapilan paylasimlari okumak
11 | Sosyal aglarda cevrimici video, miizik ve fotograflar olusturmak
12 | Sosyal aglarda arkadaslar ile konusma ve tartismalar
gerceklestirmek
13 | Sosyal aglarda ¢esitli kaynaklar1 (video, resim veya metin)
paylasmak
14 | Sosyal aglarda ilgini ¢ceken konularda bilgi aramak
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Examination of 21st-Century SKkills of Pre-Service Teachers
in Terms of Various Variables

Idris AKTAS!

Abstract

Rapid developments in science and technology require teachers to have different knowledge and skills
than in the past. For this reason, it is important for in/pre-service teachers to have 21st-century skills.
This study aims to examine the 21st-century skills of pre-service teachers (PSTs) in terms of various
variables. The study was carried out with 158 (114 female, 44 male) PSTs selected according to the
convenient sampling method, at a state university in the central Black Sea region. The study is in
descriptive model. Data were collected with personnel information form, multidimensional 21st-century
skills scale and technology knowledge level questionnaire. Data were analyzed by descriptive statistics,
independent and paired t-test, ANOVA and Pearson correlation. As a result, PSTs have moderate in the
Entrepreneurship and innovation skills, and have very high level in Career consciousness, and have high
level in other skills. According to the departments, science PSTs have higher level in the Entrepreneurship
and innovation skills than primary and mathematics PSTs. According to gender, male PSTs have higher
levels in the Entrepreneurship and innovation skills, females have higher levels in the Career
consciousness. While there is a statistically significant relationship between the 21st-century skills of
PSTs, excepted science PSTs, and their technology use knowledge level (TUKL), there is no relationship
between social media usage level (SMUL). There is a relationship between the 21st-century skills and GPA
of primary and mathematics PSTs.

Keywords: 21st-century skills, entrepreneurship, pre-service teachers, social media, use of technology

INTRODUCTION

Changes in the world due to the rapid developments in science and technology require teachers
to have different knowledge and skills than in the past (Chai, Rahmawati & Jong, 2020; Murphy,
MacDonald, Danaia & Wang, 2019; Yildirim & Sahin-Topalcengiz, 2019). In this context, today's
individuals are expected to have competencies such as information and technology literacy,
problem solving, critical thinking, creative thinking, entrepreneurship, coding, social
responsibility, cooperation and career awareness beyond literacy and mathematical skills (Chai,
Jong, Yin, Chen & Zhou, 2019; DeCoito & Estaiteyeh, 2022; Murphy et al., 2019; Yildirim & Sahin-
Topalcengiz, 2019; Zulirfan, Yennita & Rahmad, 2020). These skills are generally referred to as
21st-century skills (Anagiin, Atalay, Kili¢ & Yasar, 2016; Silva, 2009; Valtonen et al.,, 2021). It is
thought that individuals with these skills will lead a more qualified life, can easily overcome the
problems they encounter, and be successful by correctly evaluating the events in their working
and social lives. (Anagiin et al.,, 2016).

21st-Century Skills

21st-century skills are the skills required for individuals to be aware of the changes occurring in
their environment, to adapt to these changes, to follow the rapidly developing information and
technologies, to reach the right information by analyzing the data they reach by using high-level
thinking skills, and to use this information in their working life and daily life (Anagtin etal., 2016;
Silva, 2009; Valtonen et al., 2021). These are skills that require knowledge and performance to
be possessed together (Anagiin et al., 2016). 21st-century skills have been classified differently
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by different international organizations such as Partnership for 21st-Century Learning (P21),
Organization for Economic Co-operation and Development (OECD), International Society for
Technology in Education (ISTE), European Union (EU) (P21, 2015; Valtonen et al., 2021; Voogt
& Roblin, 2012). The common elements in these classifications are; cooperation, communication,
information and communication technologies (ICT) literacy, creativity, critical thinking,
problem solving, social and cultural competences (Voogt & Roblin, 2012). However, 21st-
century skills are not limited to these as some of these skills are difficult to define, require
knowledge and practice, and include interdisciplinary skills (Erten, 2019; Sayin & Seferoglu,
2016).

21st-century skills are not new in the literature, but their importance has increased today (Silva,
2009). Because 21st-century skills emphasize the ability to apply and use information in
different situations instead of keeping it in memory (Silva, 2009; Valtonen et al., 2021). These
skills emphasize being an effective citizen instead of being a good citizen (Anagiin et al.,, 2016;
Ananiadou & Claro, 2009). Among these skills, technology literacy is very important. It is thought
that individuals who have these skills will be more efficient and productive in their lives (Anagiin
etal, 2016; Cansoy, 2018; Erten, 2019).

Partnership for 21st-Century Skills [P21] is one of the most commonly accepted and studied
skills frameworks in the international literature in terms of skills and competences (Beers, 2011;
Brown, 2018; Cansoy, 2018; Lamb, Maire & Doecke, 2017). P21 defines 21st-century skills as the
skills that individuals use while completing complex tasks and performing thinking and
communication actions (P21, 2009). P21 divided these skills into three groups. This
classification is given in Figure 1 (P21, 2009; 2015).

sInformation Literacy «Creativity and Renewal *Flexibility and Adaptability
*Media Literacy *Critical Thinking and *Enterprise and Self-
+Information and Problem Solving Management
Communication +Communication and *Social and Intercultural
Technology Cooperation Skills
Qualification *Leadership and
Responsibility

Figure 1. Classification of 21st-Century Skills

Information, Media, and Technology Literacy: These are skills that express individuals' ability
to use rapidly developing technology effectively, to question the accuracy of the information they
reach with technology, and to use technology in accordance with its purpose. Today, technology
and information are increasing rapidly. This causes the spread of false information, as well as
the use of technology for different purposes and the emergence of negative results. Therefore,
it is significant that the information, media and technology skills are acquired by individual
precisely. These skills include information, media, and communication-technology literacy.
Individuals with these skills can access the right information faster, evaluate this information
critically, and use this information to find solutions to the problems they encounter.

Learning and Innovation Skills: These are skills that express the development of learning and
innovation that enable individuals to be ready for their increasingly complex working and social
life. Among these skills, creativity, critical thinking, problem solving, communication and
collaborative working skills are critically important skills. Individuals who have acquired these
skills can analyze their thoughts about complex problems, put forward different and creative
ideas for solutions to these problems, apply these ideas, express their thoughts effectively and
work in harmony in a group by taking responsibility.
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Life and Career Skills: These are skills that individuals need to maintain their success in their
working and social lives. For this, individuals should have high-level thinking skills. Individuals'
flexibility and adaptability, initiative and self-management, risk taking, responsibility and
leadership skills are important. Individuals who have gained life and career skills fulfill the
requirements of their roles such as student, teacher, working manager, can overcome
uncertainties in their working lives, and respect differences that are open to criticism. These
individuals can work independently and in interaction with other employees, setting their goals,
providing their own motivation, using time effectively, producing original projects, continuing
their learning throughout their lives.

21st-century skills are necessary skills for individuals to lead a more qualified life, to easily
overcome the problems they encounter in all areas of their lives, to analyze the events in their
working and social lives, to evaluate them correctly and to be successful (Anagiin et al., 2016).
These skills can be acquired by students at every level of education life, from primary school to
higher education. Teachers have a great responsibility to ensure this. However, to require these
skills to the individuals who will shape the future, teachers must first have these skills (Kereluik,
Mishra, Fahnoe & Terry, 2013). For this reason, in/pre-service teachers should be trained in
such a way as to enable students to acquire these skills (Saavedra & Opfer, 2012). It will be
possible to acquire these skills through studies at the classroom, school, and system level
(Nieveen & Plomp, 2018). For this, special attention should be paid to pre-service teachers
(PSTs) so that they have 21st-century skills.

Rationale for the Study

When the literature is examined; it is seen that intensive work has been carried out on scale
development to identify teachers' 21st-century skills (Anagiin et al.,, 2016; Cevik & Senturk,
2019; Jia et al,, 2016; Yilmaz & Alkis, 2019), identify their 21st-century skill levels (Cemaloglu,
Arslangilay, Ustiindag & Bilasa, 2019; Elekoglu & Demirdag, 2020; Giiriilti, Aslan & Avci, 2018;
Gurilti, Aslan & Avcy, 2020; Shidiq & Yamtinah, 2019), comparing these skills according to the
branches (Uyar & Cicek 2021), and examine its relationship with various variables (Egmir &
Cengelli, 2020; Kozikoglu & Ozcanli, 2020; Yalgin-Incik, 2020). On the other hand, it is seen that
there are studies to determine the 21st-century skill and perception levels of PSTs on the basis
of departments (Erten, 2019; Valtonen et al., 2017; 2021), and comparative analysis of these
skills by region (Molano, 2020; Molano, Cammayo, Dioses & Dioses, 2020), obtain the opinions
of PSTs about the skills that should be taught to students (Arslan, 2020), identify their needs to
develop these skills (Urbani, Roshandel, Michaels & Truesdell, 2017), examine its relationship
with various variables (Erdogan & Eker, 2020; Gokbulut, 2020; Mugot & Sumbalan, 2019), and
analysis of curricula in terms of these skills (Tugluk & Ozkan, 2019).

However, these studies either focused on a single department (Erdogan & Eker, 2020; Geggel,
Kana, Vatansever & Calik, 2020; Molano, 2020; Molano, Cammayo, Dioses & Dioses, 2020; Tugluk
& Ozkan, 2019) or included PSTs from several departments as a mixed sample (Arslan, 2020;
Erten, 2019; Urbani, Roshandel, Michaels & Truesdell, 2017; Valtonen et al., 2021). There are
very few studies that comparatively examine the 21st-century skill levels of PSTs (Gokbulut,
2020; Ozdemir-Ozden, Karakus-Taysi, Kilic-Sahin, Demir-Kaya & Bayram, 2018; Mugot &
Sumbalan, 2019). Some of these studies were conducted with secondary school PSTs, while
others examined the 21st-century skills under three dimensions. These dimensions are
“information, media and technology skills”, “learning and innovation skills” and “life and career
skills”. This reveals that there is a need for comparative studies of PSTs' skills by considering
sub-skills.

Determining the 21st-century skills of pre-service teachers according to various variables and
examining their relationship with these variables is important in terms of revealing the skills
that need to be developed. While determining these skill levels, examining them in comparison
with as many sub-dimensions as possible will be useful both to determine the dimensions that
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need to be developed more specifically and to determine the skills that need to be developed
according to the departments. Thus, it will be ensured that teachers who will raise individuals
who are important for our future will be equipped with the 21st-century skills. Also, only the
PTSs in first-grade of teacher education program were preferred in this study is crucial in
respect of the determined 21st-century sKkill levels that are not affected by university education.

This study aims to examine the 21st-century skills of pre-service teachers (PSTs) in terms of
various variables. In this context, the research questions are as follows:

1. Whatis the level of the scores of the PSTs from the 21st-century skills scale and its sub-
dimensions?

2. Isthere a statistically significant difference between the mean scores of the 21st-
century skills scale and its sub-dimensions according to the departments of PSTs?

3. Isthere a statistically significant difference between the mean scores of the 21st-
century skills scale and its sub-dimensions according to the genders of PSTs?

4. Is there a statistically significant relationship between the technology use knowledge
level (TUKL) and social media usage level (SMUL) scores and the scores of the 21st-
century skills scale and its sub-dimensions?

5. Isthere a statistically significant relationship between the university placement scores
(UPS) and cumulative grade point averages (GPA) scores and the scores of the 21st-
century skills scale and its sub-dimensions?

METHOD
Research Model:

The study is in the descriptive model using comparison and correlation patterns. It is a
comparative study as it aims to examine the 21st-century skills of PSTs from primary education,
preschool education, mathematics education, and science education departments according to
department, gender, TUKL, and SMUL (So6zbilir, 2019). In addition, it is a correlational study
since it aims to examine the relationship between the TUKL, SMUL, UPS, GPA, and mean scores
of these skills (Fraenkel, Wallen & Hyun, 2012).

Sample:

The study was carried out with 158 (114 female, 44 male) first grade PSTs selected according to
the convenient sampling method at a state university in the central Black Sea region. They are
46 (34 Female, 12 Male) in primary education, 43 (31 Female, 12 Male) in preschool education,
43 (29 Female, 14 Male) in mathematics education and 26 (20 Female, 6 Male) in science
education department. The average age of the PTSs is 19.93. The convenient sampling method
is the sampling method in which the researchers prefer to work with the groups that they think
they can easily access and they will serve the purpose of their research (Fraenkel, Wallen &
Hyun, 2012; Yildirim & Simsek, 2011).

Data Collection Tools

Data were collected with personnel information form, multidimensional 21st-century skills
scale and technology knowledge level questionnaire. Data collection tools prepared on Google
Forms were applied in the classroom face-to-face on a volunteer basis.

Personnel Information Form

Possible variables that could affect PSTs' 21st-century skills were collected with a personnel
information form. Depending on the research questions, the used personnel information form
included department, gender, age, UPS, and GPA information.

Multidimensional 21st-Century Skills Scale
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The scale was developed by Cevik and Sentiirk (2019) for adolescent and early adulthood
students in the 15-25 age group to measure 21st-century knowledge and skills multi-
dimensionally. The scale consists of a total of 41 items and five sub-dimensions including
Information and Technology Literacy, Critical Thinking and Problem Solving, Entrepreneurship
and Innovation, Social Responsibility and Leadership and Career Awareness. The 5-point Likert-
type scale is rated between “completely agree” and “strongly disagree”. Its validity was ensured
by explanatory and confirmatory factor analysis and its reliability was ensured by test-retest
method. The Cronbach Alpha internal consistency coefficient for each sub-dimension was found
above 0.70.

Technology Knowledge Level Questionnaire

[t was created by the researcher to determine the technology use knowledge levels and social
media usage levels of the PSTs by taking items from the scales in the literature. The technology
knowledge level questionnaire was given Appendix 1. Technology Usage Knowledge Levels
(TUKL) section items were formed by taking 9 items from the Technology Knowledge sub-
dimension of the Technology Pedagogy Content Knowledge Self-Confidence scale adapted by
Timur and Tasar (2011). Social Media Usage Levels (SMUL) consists of five items prepared by
the researcher by adapting TUKL items to social media use. Items are rated on a five-range from
“I never trust” to “I completely trust”.

Data Analysis

Descriptive statistics, dependent and independent t-tests for pairwise comparisons, ANOVA for
multiple comparisons, and correlation analysis to reveal the relationship between variables
were used in data analysis. The data were organized before the analysis of the data. First,
negative statements were turned into positive. Second, the arithmetic average of the scores
obtained from each data collection tool and sub-dimension was taken and standard scores were
formed. Thus, the highest score that can be obtained from each data collection tool and its sub-
dimensions was set as 5 and the lowest score was set as 1. Arithmetic mean scores were
considered in descriptive statistics and predictive analyses. Third, it was checked whether the
data conformed to the normal distribution. The skewness and kurtosis coefficients of the
averages of the scores obtained from the 21st-century skills scale and its every sub-dimension
were examined. The skewness coefficient ranges from 0.140 to -1.139, and the kurtosis
coefficient ranges from 0.278 to 2.400. The fact that the skewness coefficient of the data is in the
range of +2 and the kurtosis coefficient in the range of +7 is considered as an indicator of normal
distribution (Bryne, 2010; Hair, Black, Babin & Anderson, 2010). Since the coefficient values
obtained in this study were within the range of the criterion values, the data were accepted to
have a normal distribution.

Descriptive statistics such as arithmetic mean and standard deviation were used to determine
the 21st-century skill levels of the PSTs. While evaluating the 21st-century skill levels of the
PSTs, the 1-5 point range is divided into 5 equal intervals, it was defined that the range of 1.00-
1.80 is “very low”, 1.81-2.60 is “low”, 2.61-3.40 is “medium”, 3.41-4.20 is “high”, and 4.21-5.00 is
“very high” skill level. Comparisons of the PSTs’ 21st-century skills and their sub-dimensions by
gender were analyzed by independent t-test. Comparisons of TUKL and SMUL mean scores were
analyzed with the paired-sample t-test. ANOVA and then pairwise comparison (LSD) analyzes
were used as it involves comparing the mean scores of more than two groups while making
comparisons according to their departments. The relationship between PSTs’ scores on TUKL,
SMUL, UPS, GPA, and 21st-century skills and sub-dimensions was tested with Pearson
correlation analysis.

Reliability and Validity

Precautions have been taken to ensure that the data collected from PSTs are valid and reliable.
The data were collected face to face in the classroom environment through the Google forms
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under the control of the researcher. The participants were informed about the purpose of the
study, it was stated that the confidentiality of the data would be ensured, and then the data were
collected on a voluntary basis. To ensure the reliability of the data, the Cronbach alpha internal
consistency coefficient of the 21st-century skills scale and its sub-dimensions was calculated.
Alpha is calculated as 0,92 for the total score, 0.87 for Information and Technology Literacy
Skills, 0.83 for Critical Thinking and Problem-Solving Skills, 0.88 for Entrepreneurship and
Innovation Skills, 0.71 for Social Responsibility and Leadership Skills, and 0.80 for Career
Consciousness. These values show that the collected data is reliable.

FINDINGS
21st-Century Skill Levels of PSTs
The descriptive statistics of the scores of the PSTs from the multidimensional 21st-century skills

scale and its sub-dimensions are given in Table 1.

Table 1. Descriptive Statistics of the PSTs' Scores from the 21st-Century Skills Scale and its Sub-
Dimensions

Departments
21st-Century Skills Primary Pre-School Mathematics Science Total
X SD X SD X SD X SD X SD

Information and

. 3.93 0.40 4.03 0.43 3.87 0.40 3.87 0.39 3.93 0.41
Technology Literacy
Critical Thinking and
ridcal Thinxing 387 067 389 096 392 051 374 071 387 073
Problem-Solving

Entrepreneurship
i 336 049 3.59 0.76  3.39 054 371 045 349 0.59
and Innovation

Social R ibilit
OClalResponsIBILY 5 c4 056 351 062 377 053 368 057 365 058

and Leadership
Career
, 430 052 437 048 433 053 431 054 433 051
Consciousness
Mean of Total
S;T;O ota 381 036 390 044 382 039 386 037 3.84 039

The arithmetic mean of the scores from each dimension is given.

Table 1 shows that the PSTs have the highest skill level in the career consciousness sub-
dimension of the 21st-century skills. The skill levels in this dimension are very high for all
departments. They have the lowest skill level in the Entrepreneurship and Innovation sub-
dimension. In this skill dimension, primary and mathematics PSTs have a medium level of skill,
while science and pre-school education PSTs have a high level of skills. In other sub-dimensions,
PSTs have a high level of skills.

Comparison of the 21st-Century Skills of the PSTs According to Their Departments

The comparison of the mean scores of the 21st-century skills scale and its sub-dimensions
according to the departments of the PSTs were tested with ANOVA. The results are given in Table
2.
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Table 2. ANOVA Results of the 21st-Century Skills Scale and its Sub-Dimensions Scores
According to the Departments

21st-Century Source of Sum of df Mean F p n2 Dif.
Skills Variance Squares Square
Information and Between Groups .688 3 229 1.392 247
Technology Within Groups 25373 154 165
Literacy Total 26062 157
Critical Thinking Between Groups .580 3 193 359  .783
and Problem- Within Groups 82.923 154 538
Solving Total 83.503 157
Entrepreneurship  Between Groups 2.974 3 991 2903 .037* 0.05 S>M
and Innovation Within Groups 52.595 154 342 S>P
Total 55569 157
Social Between Groups 1.446 3 482 1468  .225
Responsibility and  Within Groups 50.570 154 .328
Leadership Total 52016 157
Career Between Groups 122 3 .041 155 927
Consciousness Within Groups 40571 154 263
Total 40.693 157
Mean of Total Between Groups .248 3 .083 536  .658
Score Within Groups 23.729 154 154
Total 23977 157

S=Science, M=Mathematics, P= Primary, Dif.=Difference, *p<0.05

Table 2 shows that there is a significant difference among the scores of the PSTs that they had
only in the Entrepreneurship and Innovation sub-dimension according to their departments (F3,
159= 2.903, p<0.05). This difference has a weak effect size (12=0.05). According to LSD pairwise
comparisons, the mean scores of science PSTs were higher than mathematics and primary PSTs.

Comparison of the 21st-Century Skills of the PSTs According to Their Gender

The comparison of the mean scores of the 21st-century skills scale and its sub-dimensions
according to the gender of the PSTs were tested with independent sample t-test. The results are

given in Table 3.
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Table 3. Independent Sample t-test Results of the 21st-Century Skills Scale and its Sub-
Dimensions Scores According to the Gender

21st-Century Variables n X SD t df 7 d
Skills

Information and Female 114 3.92 0.34 -.617 55.973 .540
Technology Male 44 397 0.55

Literacy

Critical Thinking Female 114 391 0.66 1.045 62.555 .300

and Problem- Male 44 3.76 0.88

Solving

Entrepreneurship Female 114 341 0.57 -2.744 156 .007*  -0.48
and Innovation Male 44  3.69 0.62

Social Female 114 3.66 0.57 377 156 .707
Responsibility and Male 44 3.62 0.60

Leadership

Career Female 114 4.38 0.47 2.185 156 .030* 0.38
Consciousness Male 44 4.19 0.58

Mean of Total Female 114 3.83 0.35 -427 60.154 .671

Score Male 44 3.87 0.49

#p<0.01, *p<0.05

Table 3 shows that there is a significant difference in favor of males in the Entrepreneurship and
Innovation sub-dimension (tuse= -2.744, p<0.01), in favor of females in the Career
Consciousness sub-dimension (tgss)= 2.185, p<0.05) among the mean scores of the PSTs. These
differences have moderate effect size (ES=-0.48; 0.38).

Comparison of the PSTs' TUKL and SMUL Scores

The comparisons of the mean scores of TUKL and SMUL of the PSTs according to their
departments were analyzed with the paired-sample t-test. The results are given in Table 4.

Table 4. Paired-sample t-test Results of the mean scores of TUKL and SMUL of PSTs

Departments  Variables n X SD t df P

Primary TUKL 46 3.18 0.61 -.347 45 730
SMUL 46 3.21 0.82

Pre-School TUKL 43 3.00 0.57 -455 42 .652
SMUL 43 3.06 0.88

Mathematics TUKL 43 3.04 0.67 133 42 .895
SMUL 43 3.02 0.68

Science TUKL 26 3.33 0.74 .824 25 418
SMUL 26 3.20 1.02

Total TUKL 158 3.12 0.64 .015 157 .988
SMUL 158 3.11 0.83

TUKL = Technology use knowledge level, SMUL = Social media use level.

Table 4 shows that there is no significant difference between the PSTs' TUKL and SMUL mean
scores in each department and total. However, although there is no statistically significant
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difference, it is seen that the standard deviation scores of the SMUL are higher than the TUKL
scores. In other words, while the TUKL scores are close to each other, the SMUL scores are more
variable.

The Relationship between the PSTs' TUKL, SMUL, and the 21st-Century Skills Scale and its
Sub-Dimensions Scores

Pearson correlation analysis was used to test whether there is a relationship between the PSTs'
TUKL, SMUL, and the mean scores of the 21st-century skills and its sub-dimensions. The results
are given in Table 5.

Table 5. Pearson Correlation Analysis Results for the PSTs' TUKL, SMUL, and the mean scores of
the 21st-century skills and its sub-dimensions

21st-Century Skills

(5}

o < =

< o = g S

. = — wn = >, » v

Departments  Variables © — 5.2 b= 2 S

g Q E E Q E = a =1 ‘6

. = 2 [=TN ,..Q - (7)) =

= 9 == T o= = =

g S —ow 5E =2 o8 o

- 8 & 8 o £ - O a 55 =

= = P b 8 as bR

£82 T3 ET 328% 5§ &

S5 E58§& @w BES OO =
Primary TUKL 454 323" 357" .170 306" .483™
SMUL .308" 224 .075 122 204 273
Pre-School TUKL .299 .193 .193 3127 .252 333"
SMUL 176 .210 .054 .183 .065 .189
Mathematics TUKL 462" 372" .292 433" 3027 .459™
SMUL 224 .344* .066 419" 304" .287

Science TUKL 419" .006 .245 .335 -.056 275
SMUL .187 -.123 .160 356 -.012 136
Total TUKL 379" 201" .258" 304" 209" 379"
SMUL 217" .160" .075 241" .138 215"

N (Primary) = 46, N (Pre-School) =43, N (Mathematics) = 43, N (Science) = 26, *p<.05, **p<.01.

Table 5 shows that there is a statistical relationship between the 21st-century skills scale scores
and the TUKL scores (r(58=0.379; p<0.01) and the SMUL scores (r(58=0.215; p<0.01) for the
total of the PSTs. When the relationship between the variables according to the departments is
examined, there is a statistically significant relationship between the total scores of the 21st-
century skills scale and the TUKL scores, excluding the science PSTs, while there is no
statistically significant relationship between the SMUL scores. When the relationship between
the scores of the sub-dimensions of the 21st-century skills scale according to the departments is
examined, there is a statistically significant relationship between the TUKL scores and the scores
of all sub-dimensions for the primary PSTs, excluding the Social Responsibility and Leadership,
there is no statistically significant relationship between the SMUL scores and scores of all sub-
dimensions, excluding the Information and Technology Literacy. While there is a statistically
significant relationship between the SMUL scores and the scores of the Information and
Technology Literacy sub-dimension for the pre-school PSTs, there is no significant relationship
between the scores of other sub-dimensions. While there is a statistically significant relationship
between the TUKL scores and the scores of all sub-dimensions for the mathematics PSTs,
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excluding Entrepreneurship and Innovation, there is a statistically significant relationship
between the SMUL scores and the score of all sub-dimensions, excluding Information and
Technology Literacy and Entrepreneurship and Innovation. While there is a statistically
significant relationship between the TUKL scores and the scores of the Information and
Technology Literacy sub-dimension for the science PSTs, there is no significant relationship
between scores of other sub-dimensions.

The Relationship between the PSTs' UPS, GPA, and the 21st-Century Skills Scale and its Sub-
Dimensions Scores

Pearson correlation analysis was used to test whether there is a relationship between the PSTs'
UPS, GPA, and the mean scores of the 21st-century skills and its sub-dimensions. The results are
given in Table 6.

Table 6. Pearson Correlation Analysis Results for the PSTs' UPS, GPA, and the mean scores of the
21st-century skills and its sub-dimensions

21st-Century Skills

]
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: g i~ 25 o) 2 Z

Departments  Variables i = £ 55 = ) S

s® 235 2% 28 0§ 2
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£ES8 wmew &E L .9 ©

ESEs SEE o5 =99° ¢7® o

g5 S&F 2 Sags o @ =

£282 T3 EE 28§ 5§ &

EeS 588 as BEa SO =

Primary UPS .062 111 -.003 -.048 -.055 .036
GPA 271 267 243 135 196 327*

Pre-School UPS .048 .006 .001 -.022 .303" .064
GPA 125 .179 .248 .100 .051 229

Mathematics ~ UPS .240 -.016 -.098 -.012 172 .085
GPA 466" 424" 306" .539" 405" 510"
Science UPS -179 -.371 .027 281 .032 -117
GPA 252 .109 260 171 328 302

Total UPS .089 .065 -.104 -.012 .078 .026
GPA .206™ 218" 152 198" .200" 261"

N (Primary) = 46, N (Pre-School) = 43, N (Mathematics) = 43, N (Science) = 26, UPS = university placement scores,
GPA = cumulative grade point averages, *p<.05, **p<.01.

Table 6 shows that there is a statistical relationship between the GPA scores and the 21st-
century skills scale scores (rs58=0.261; p<0.01) and the scores of all sub-dimensions, excluding
Entrepreneurship and Innovation, there is not a statistical relationship between the UPS scores
and the 21st-century skills scale scores (russ=0,026; p>0,05) and the scores of all sub-
dimensions. When the relationship between the variables according to the departments is
examined, there is not a statistically significant relationship between the total scores of the 21st-
century skills scale and the UPS and GPS score for science and pre-school PSTs, there is a
statistically significant relationship between the total scores of the 21st-century skills scale and
the GPS score for primary and mathematics PSTs. When the sub-dimensions of the 21st-century
skills scale are examined, there is not a statistical relationship between the total scores of the
21st-century skills scale and the UPS and GPS score for science and primary PSTs. There is a
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statistical relationship between only UPS scores and career awareness scores for pre-school
education PSTs. There is a statistical relationship between the GPA scores and the scores of all
sub-dimensions of the 21st-century skills scale, while there is not a statistical relationship
between the UPS scores and the scores of all sub-dimensions of the 21st-century skills scale for
mathematics PSTs.

DISCUSSION and CONCLUSION

As aresult, it was determined that the PSTs had a moderate level in the "Entrepreneurship and
Innovation" skill, a very high level in the "Career Awareness" skill, and a high level in other skills.
These findings are in line with the previous study findings (Donmus-Kaya & Akpunar, 2018;
Erten, 2019; Kozikoglu & Altunova, 2018; Uyar & Cicek, 2021). It is also consistent with the
findings of the study that teachers have an intermediate or a high level of 21st-century teaching
skills (Ainley & Luntley, 2007; Bunker, 2012; Goksun, 2016; Sanders & Rivers, 1996). The
probable reason why the PSTs have a very high level of skills in the dimension of career
awareness may be that the Career Planning course is taught in the faculty of education. In this
course, they learn about various professions, primarily the teaching profession. This may have
resulted in a very high-level result as it affected their cognitive structure. On the other hand, the
reason why they have medium-level skills in the Entrepreneurship and Innovation dimension
may be that PSTs have not yet been involved in a study to develop various projects since they
are in the first year of education faculty. This lack of experience may have caused them to be
unable to visualize the results of any attempt in their minds. Another reason why PSTs have a
high level of 21st-century skills may be that they have a high level of information and technology
literacy (Sang, Liang, Chai, Dong & Tsai, 2018). That’s because sub-dimensions of 21st-century
skills are interrelated (Cevik & Sentiirk, 2019). Today, technology is a part of the life of PSTs and
they have the skills to access information quickly and use the internet and social networks
effectively (Giinii¢, Odabasi, & Kuzu, 2013), therefore their other skills may have been positively
affected by this situation.

When the skill levels of the PSTs were compared according to their departments, it was seen that
only in the Entrepreneurship and Innovation dimension, did the science PSTs have a higher level
of skill than the mathematics and primary PSTs. This finding is consistent with the findings of
some studies revealing that there is a difference between the 21st-century skills of teachers
according to the branches (Kozikoglu & Ozcanli, 2020). On the other hand, it is inconsistent with
the findings of some studies revealing that there is no difference in the 21st-entury skill levels
of PSTs according to the departments (Erten, 2019). The possible reason for this situation may
be that, unlike other studies, science PSTs were included in the sample. It may be due to the fact
that science PSTs look at new design-oriented ideas in their environment because the content of
the subject area they are educated includes concepts related to daily life (MoNE, 2018; CoHE,
2018). In addition, when the skill levels of the PSTs were compared according to their gender,
male PSTs have higher levels in the Entrepreneurship and innovation skills, females have higher
levels in the career consciousness. This finding contradicts the findings of previous studies
revealing that there is no difference between 21st-century skills according to gender (Donmus-
Kaya & Akpunar, 2018; Erten, 2019; Giiriiltii, Aslan & Avci, 2020; Giirtlti, Aslan & Avci, 2018;
Kozikoglu & Altunova, 2018; Kozikoglu & Ozcanli, 2020; Uyar & Cicek 2021; Yalgin-Incik, 2020).
The possible reason for the differences with the previous study findings may be that
comparisons were made in the sub-dimensions of the 21st-century skills in this study. In this
study, when comparing the gender, there was no difference in the total score, but a difference
was found in the sub-dimensions. The reason why female PSTs have higher career awareness
may be due to their higher levels of dedication to the profession (Kozikoglu & Ozcanli, 2020).
The fact that female teachers enjoy their profession may have positively affected their
knowledge in terms of career awareness.
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When the relationship between the 21st-century skills scores and TUKL and SMUL scores is
examined for each department, while there is a statistically significant relationship between
21st-century skills scores of the PSTs and their TUKL scores, excluding the science PSTs, there
is no relationship between the 21st-century skills scores of the PSTs and their SMUL scores. This
finding partially contradicts the findings of the study, which revealed that there is no difference
between the 21st-century skill scores according to the levels of internet and computer use
(Donmus-Kaya & Akpunar 2018). This reveals that the use of technology to access information
and use it in working life positively affects the 21st-century skills. This claim is supported by the
findings of the studies showing that the efficacy of using information and communication
technologies is positively correlated with 21st-century skills (Sang, Liang, Chai, Dong & Tsai,
2018). On the other hand, it has been revealed that the use of social media does not affect these
skills. This is supported by the finding that although social networking sites have provided
resource-rich and powerful online environments, they have no impact on career awareness-
specific 21st-century skills development (Rutten et al., 2009). Besides, there is a relationship
between the 21st-century skills scores and GPA scores of primary and mathematics PSTs. This is
in line with the findings in the studies conducted with students that the 21st-century skills of
students in all levels of the academics level have improved positively (Eryillmaz & Uluyol, 2015;
Orhan-Goksun & Kurt, 2017; Soh, Arsad & Osman, 2010; Sahin et al., 2016). The 21st-century
skills emphasize creativity, critical thinking, and problem-solving competencies (Anagiin et al.,
2016; Gelen, 2017). These competencies enable PSTs to have knowledge as well as to acquire
new knowledge and adapt it to different situations (Erten, 2019). These competencies may have
positively affected students' higher-order thinking skills, leading to an increase in their academic
achievement such as GPA.

This study has some limitations. First, in this study, data were collected with self-assessment
data collection tools, in which the PSTs evaluated themselves. While the data collection tools, in
which self-assessment is made, are sufficient to measure knowledge, they are insufficient to
measure skills (Aktas & Ozmen, 2022). Also, the use of these data collection tools may have
caused pre-service teachers to reflect their knowledge levels higher than they are. For this
reason, supporting this study with data collection tools in which performance evaluations are
made may lead to different findings. Second, this study was conducted in a university sample. It
may be possible to reach different results when the study is repeated in different universities.

In conclusion, it can be said that the PSTs have 21st-century skills. However, sub-dimensions of
21st-century skills differ according to the PSTs' department, gender, and use of technology. For
this reason, the efforts to develop 21st-century skills of PSTs should be carried out with
performance-based activities, considering variables such as department, gender, and level of
technology use. Also, Entrepreneurship and Innovation skills should be especially emphasized
while developing 21st-century skills for PSTs.
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Appendice 1:

Technology Knowledge Survey for Turkish Version
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Teknoloji Kullanim Bilgi Diizey
1 Bir Internet sitesinden bilgisayarimzin sabit diskine resim
kaydetmek.
2 Ihtiyac duydugunuz bir konu hakkinda giincel bilgiler bulmak icin
Internette arama yapmak.
3 Dosya eklentisi olan bir e-posta gondermek.
4 PowerPoint ya da benzeri bir program kullanarak basit bir sunum
olusturmak.
5 Bir kelime islem programinda (MS Word gibi) icinde metin ve
grafik olan bir belge olusturmak.
6 Yeni bir programi kendi kendinize 6grenmek.
7 Kullanacaginiz yeni bir programi bilgisayariniza kurmak.
8 Dijital bir fotograf cekmek ve diizenlemek.
9 Bir video klip olusturmak ve diizenlemek.
Sosyal Medya Kullanim Diizeyi
10 | Sosyal aglarda yapilan paylasimlar: okumak
11 | Sosyal aglarda cevrimici video, miizik ve fotograflar olusturmak
12 | Sosyal aglarda arkadaslar ile konusma ve tartismalar
gerceklestirmek
13 | Sosyal aglarda cesitli kaynaklar1 (video, resim veya metin)
paylasmak
14 | Sosyal aglarda ilgini ceken konularda bilgi aramak
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