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Bu ¢aligmamin amac1 gegerli ve giivenilir bir Dijital Egitsel Oyun Gelistirme Oz-yeterlik Olgegi
(DEOGOO) gelistirmektir. Bu baglamda ilk olarak alanyazin taramasi yapilmis ve madde havuzu
olusturulmustur. Sonrasinda, uzman goriiglerine gore her bir 06l¢ek maddesi goz Oniinde
bulundurularak kapsam gecerlik oran1 hesaplanmistir. 24 madde iceren ilk taslak dlcek, 418 kisiye
uygulanarak gegerlik ve gilivenirlik ¢aligmalari yiriitilmistiir. Veriler SPSS programi kullanilarak
analiz edilmistir. DEOGOO niin yap1 gecerligini test etmek amaciyla Ac¢imlayici Faktér Analizi
(AFA) ve Dogrulayic1 Faktor Analizi (DFA) yapilmistir. AFA’ya uygunlugu test etmek i¢in Kaiser-
Meyer-Olkin (KMO) katsayist .965 olarak hesaplanmis ve Bartlett Kiiresellik Testi p =.000
diizeyinde anlamli bulunmustur. AFA analizi sonucunda 21 maddeden olusan 6lcegin Egitim ve
Oyun gelistirme seklinde tanimlanan iki faktorlii bir yapiya sahip oldugu ve bu faktorlerin toplam
varyansin  %70.25’ini acikladign saptanmustir. Olgek maddelerinin ayirt edicilik diizeylerini
belirlemek amaciyla yapilan madde analizi sonucunda, maddeler arasindaki farkin .01 diizeyinde
anlamli oldugu ortaya ¢ikmistir. Son olarak dlcek i¢in Cronbach alfa giivenirlik katsayisi .972 olarak
hesaplanmistir. DFA sonucunda, model kabul edilebilir diizeydedir.
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Giris

Yirmi birinci ylizyilda gergeklesen teknolojik gelismeler toplumlarda sosyo-ekonomik,
fiziksel ve psikolojik pek c¢ok degisime yol acmistir. Bu dijital doniisiim, egitimde de
goriilmektedir. Bu yeni toplumun ihtiyaglarini karsilamak amaciyla egitimde yeni yontem ve
yaklasimlar kullanilmaya baslanmistir. Bunun yami sira 6grenme ortamlar1 farklilasmais,
egitim teknolojileri ile zenginlestirilmis 6grenme materyallerinin kullanimi daha ¢ok 6nem
kazanmigtir. Egitimde kullanilan yeni yontem ve yaklasgimlar arasinda egitimde basariy1 ve
motivasyonu arttirmak i¢in kullanilabilecek etkili yontemlerden biri de dijital oyun tabanl
ogrenme yaklagimidir (Brom, Dechterenko, Sisler, Hlavka ve Lukavsky, 2018; Byun ve
Joung, 2018; Chen, Shih ve Law, 2020; Tiiziin, Barab ve Thomas, 2019; Yang, 2015; Yien,
Hung, Hwang ve Lin, 2011). Dijital oyun tabanli 6grenme yaklasiminda, kisisellestirilebilir
ve 6grenme ihtiyaglarina uygun olarak tasarlanan Dijital Egitsel Oyunlar (DEO) araciligr ile
ogrenme daha etkili bir sekilde ger¢eklesmektedir (Li, Lemieux, Vandermeiden ve Nathoo,
2013; Prensky, 2001; Talan, Dogan ve Batdi, 2020).

1970°den bu yana bireylere akademik becerileri kazandirmak i¢in kullanilan DEOlar
(Noemi ve Maximo, 2014), soyut ve kavramsal bilgilerin kazandirilmasinda, psikomotor ve
iist biligsel becerilerin ediniminde de etkili olmaktadir (Law ve Sun, 2012). DEOlar
bireylerin yaparak 6grenmesine ve bilginin gercek yasamda uygulanabilir sekilde transfer
edilebilmesine odaklanmistir (An ve Cao, 2017). DEO'larin egitimde etkili olabilmesi igin
ogrencilerin 6grenme ihtiyaglarina, DEO gelistirme modellerine ve standartlarina gore
gelistirilmesi énemlidir (Li ve digerleri, 2013). Ogretmenler, programci/miihendisler veya
ogretmen adaylari/6grenciler gibi potansiyel dijital egitici oyun gelistiricilerin de dijital
egitsel oyun gelistirme yeterliklerine sahip olmasi 6nemlidir. Nitekim 21. yiizy1l egitim
becerilerinde potansiyel dijital egitsel oyun gelistiricilerden biri olan 6gretmenlerin genel
yeterliklerinden birinin de dijital 0grenme araglarim1 ve materyallerini Ogrencilerin
ihtiyaclarima yonelik ve etkili bir sekilde gelistirebilmeleri oldugu ifade edilmektedir.
(International Society for Technology in Education [ISTE], 2017; Milli Egitim Bakanligi
(MEB), 2020).

Arastirmalar DEOlarin egitime olan katkilarini agik¢a ortaya koymaktadir. Ancak
ogretmenlerin DEO gelistirme ve DEOlar1 e§itim programina entegre etme becerilerinin
diisiik olmasi, DEOlarin egitimde etkili bir ara¢ olarak kullanilmasin1 engelleyebilmektedir

(An, Haynes, D'Alba ve Chumney, 2016; Gaudelli ve Talyor 2011; Gros, 2015; Hava ve
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Cakir, 2017; Li ve digerleri, 2013; Prensky, 2008; Sancar Tokmak ve Ozgelen, 2013).

Sancar Tokmak ve Ozgelen (2013) tarafindan yapilan calismada, her dijital egitsel oyunun
ogrencilerin 6grenme ihtiyaclarini karsilamadigi ve 6gretmenlerin de egitim igerigine uygun
dijital egitsel oyunu secerken zorlandiklari ifade edilmistir. Martins ve Oliveira (2018)
tarafindan yapilan ve 6gretmenlere dijital oyun tasarlama egitiminin verildigi ¢alismada,
dijital oyun gelistirme becerileri yiiksek olan 6gretmenlerin, 6grencilerinin de motivasyon ve
o0grenme diizeylerinin yiiksek oldugu vurgulanmistir. Yine ayni ¢aligmada 6gretmenlerin
dijital egitsel oyun gelistirme yeterliklerinin diisiik oldugu da ifade edilmistir. Hava ve Cakir
(2017) c¢aligmalarinda dijital egitsel oyun gelistirmenin Ogrencilerin  21. ylizyil
becerilerinden, problem ¢ézme, yaratici diisiinme ve programlama becerilerini gelistirdigini
ortaya koymus ve dijital oyun gelistirme egitimindeki en biiyiik engelin, dgretmenlerin
dijital egitsel oyun gelistirmeye yonelik deneyim eksiklikleri ve yetersizlikler olduguna

dikkat ¢ekmistir.

Diger yandan bir bireyin bir isi yapabilme yeterligi, dogrudan o isi basarabilme
yeterligi konusundaki yargisini da etkilemektedir. Bireyin belirli bir performansi gostermek
icin gerekli etkinlikleri diizenleyip basarili bir sekilde yapma kapasitesine iliskin yargisi
sosyal Ogrenme kuramina gore Oz-yeterlik olarak tanimlanmaktadir (Bandura, 1997).
Bireyin belli bir alana yonelik 6z-yeterlik algisinin yiiksek olmasi, o alana iligkin etkinliklere
katilmakta daha istekli olmalarin1 ve o alanda karsilastiklar1 problemlerle daha kolay basa
cikabilmelerini saglamaktadir (Cherian ve Jacob, 2013). Bir bireyin 6z yeterligi her durumda
ayn diizeyde olmayabilir. Ogretmenlerin durum, konu veya ise bagli olarak farklilik
gosteren 0z-yeterlik diizeylerinin, ilgili konu bazindaki degiskenleri etkiledigi unutulmamali
ve buna gore degerlendirme yapilmalidir. Buradan yola c¢ikarak dijital egitsel oyun
gelistirmeye yonelik 6z yeterligi yiiksek olan 6gretmenlerin 6grenci ihtiyaglarina yonelik
daha etkili dijital egitsel oyunlar tasarlayabilme yeterligine sahip olacaklar1 da sdylenebilir.
Bu nedenle 6gretmenlere veya diger potansiyel DEO gelistiricilere dijital egitsel oyun
gelistirme egitimi vermek onem arz etmektedir. Bu baglamda, bir 6gretim tasarim modeli
cergevesinde DEO gelistiricilerin pedagoji, teknik ve tasarim becerilerini gelistirecek
egitimler verilmektedir (Brown, Lee ve Alejandre, 2009). Dijital egitsel oyun gelistirme
stireclerinde yararlanilan 6gretim tasarim modelleri incelendiginde, bu siirecin genel olarak
analiz, tasarim, gelistirme, uygulama ve degerlendirme asamalarini kapsadigi goriilmektedir
(Akgiin, Nuhoglu, Tiiziin, Kaya ve Cnar, 2011; Akilli ve Cagiltay, 2006; Cai, Liu ve Liang,
2010; Kelleci ve Kulaksiz, 2018b; Kocadere, Ozhan, Bayrak ve Kibar, 2019; McMahon,
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2009; Zin, Jaafar ve Yue, 2009). Oyun gelistirmeye yonelik yeterliklerin belirlendigi

calismalar da mevcuttur (Aleem, Capretz ve Ahmed, 2016; Hewner ve Guzdial, 2010;
McGill, 2008). Bu c¢alismalarda oyun gelistirme siireci ve oyun gelistiricilerin sahip olmasi
gereken yeterlikler olmak iizere iki kriter dikkate alinmis ve her ikisi de tartisilmistir. Bu
yeterliklerin genel olarak teknik (programlama), tasarim ve yoOnetim boyutlarinda oldugu

goriilmektedir.

Ayrica DEOIari etkili bicimde gelistirilebilmesi i¢in potansiyel djital egitsel oyun
gelistiricilerin de yeterliklerinin belirlenmesi ve artirilmasina yonelik calismalar yapilmasi
onemlidir. Dijital egitici oyun gelistirme egitimlerinde DEO gelistirme becerilerinin ve 6z-
yeterlik diizeylerinin artirilmasi amaglanmaktadir. Bu nedenle, potansiyel dijital egitsel oyun
gelistiricilerin DEO gelistirme 06z-yeterlik diizeylerinin belirlenmesi 6nemlidir. Ancak
literatlir incelendiginde dijital oyun gelistirme Oz-yeterlik Olgegine rastlanmamistir. Bu
alanda, Egitim Yazilim Gelistirme Oz-yeterlik Olgegi (Askar ve Dénmez, 2004), Ogretim
Materyali Tasarlama Oz-Yeterlik Ogegi (Bakag ve Ozen, 2015), Bilgisayar Programlama
Oz-Yeterlik Olgegi (Ramalingam ve Wiedenbeck, 1998) mevcuttur. Ancak bu dlgekler
spesifik olarak dijital oyun gelistirme Oz-yeterlik diizeyini Ol¢gmemektedirler. Bu
gereksinimlerle, bu arastirmanin ana amaci gegerli ve giivenilir bir Dijital Egitsel Oyun
Gelistirme Oz-yeterlik Olgegi (DEOGOO) gelistirmektir. Ayrica, oyun gelistiricilerin DEO
gelistirme kursu alma durumlar1 ve DEO gelistirme deneyimlerine gore dijital egitsel oyun

gelistirme 6z-yeterlik diizeylerini belirlemek de amaclanmistir.

Yontem

Katilimcilar

Bu calisma kapsaminda gelistirilen DEOGO &lgegi potansiyel dijital egitsel oyun
gelistiricileri  i¢indir. Buna gore, arastirmanmin ilgili  katilimcilar  ¢ercevesinde
gerceklestirilebilmesi i¢in Hasan Kalyoncu Universitesi Sosyal Bilimler Enstitiisii Etik
Kurulu tarafindan 2003160012 sayili etik kurul onayr alinmigtir. Arastirmaya katilimda
gontlliliik esas alimmustir. Bu dogrultuda katilimcilar ¢alismaya amagh 6rneklem yontemine
gore dahil edilmistir. Arastirmanin amaci dogrultusunda belirli 6zelliklere sahip katilimcilar
secildiginde amacl 6rneklem tercih edilmektedir (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz
ve Demirel, 2015). Katilimcilar, Bilgisayar ve Ogretim Teknolojileri Egitimi (BOTE), Sinif
Ogretmenligi ve Bilgisayar Miihendisligi boliimii 6grencileri ile mezunlarindan

olusmaktadir. Bu baglamda katilimcilar, dijital egitsel oyun gelistirme konusunda egitim
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almis, gerekli 6nkosul becerilere sahip olan veya bu alanda calisanlardir. Buna goére 2018-

2019 egitim-0gretim yilinda amagli 6rnekleme yontemine gore belirlenen 418 katilimcidan
veri toplanmistir. AFA, yaglart 18 ile 43 arasinda degisen 218 katilimci ile
gerceklestirilmistir. DFA ise yaslar1 18 ile 41 arasinda degisen 200 katilimer ile yapilmustir.
Katilimeilarm demografik bilgileri Tablo 1'de sunulmustur. Olgek gelistirme ¢alismalarinda
orneklem sayisinin madde sayisinin en az bes kati olmasi yeterlidir (Bryman ve Cramer,
1999; Tavsancil, 2002). Bu ¢alismada taslak 6l¢ek maddelerinin madde sayisi 24 oldugu i¢in

katilime1 sayisinin uygun oldugu sdylenebilir.

Tablo 1. Katilimcilarin demografik bilgileri

AFA DFA
N % N %
Kadin 101 46.33 118 59
Cinsiyet
Erkek 117 53.67 82 41
1. simf 23 10.55 5 2.5
2. sif 48 22.02 37 18.5
Egitim Diizeyi 3. smif 29 13.30 104 52
4. sinif 58 26.61 29 145
Mezun 60 27.52 25 12.5
Toplam 218 100 200 100

Olcegin Gelistirilmesi

Bir 6lgme aracinin gelistirilmesinde izlenmesi gereken adimlar genel olarak 6l¢me araciyla
neyin Olglilmek istedigine karar verme, maddeleri yazma, uzman goriisleri alma, uygulama,
gecerlik ve giivenirlik ¢alismalart yapma seklindedir (Biliyilikoztirk ve digerleri, 2015;
DeVellis, 2003; Worthington ve Whittaker, 2006). DEOGOO nin gelistirme siirecinin
adimlar1 Sekil 1'de dzetlenmistir. Bu kapsamda oncelikle lgek gelistirilirken DEOGOO ile

ne olg¢lilmek istendigine karar verilmis ve veri toplama aracinin tiirii belirlenmistir.
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Ikinci olarak literatiir taramasina, DEO gelistirmek i¢in kullanilan ilgili modellere ve

araglara dayali olarak 21 maddelik madde havuzu olusturulmustur. Veri toplama aracinin
tiiriiniin 5’11 Likert tipi bir 6lgek olmasina karar verilmistir. Bunun nedeni, katilimcilarin
inang, tutum, diislince ve davranis gibi Olglilecek degiskenlere yonelik olusturulan maddelere
katilim derecelerini belirlemek igin Likert tipi 6l¢eklerin kullanilmasidir (DeVellis, 2003;
Giirbiiz ve Sahin, 2018). Olgekte yer alan maddelere verilen yanitlar “Tamamen
Katilmiyorum” (1) ve “Tamamen Katiliyorum” (5) arasinda degismektedir. 21 maddelik 5°li

Likert taslak form olusturulmustur.

Ucgiincii adim olarak uzmanlarin goriisleri alinmistir. Buna gore taslak form, BOTE
alaninda minimum yiiksek lisans derecesine sahip 17 alan uzmanina icerik olarak
degerlendirilmek tizere sunulmustur. Bu uzmanlar, DEO gelistirmek icin gerekli bilgi ve
becerilere ve dlgek gelistirme deneyimine sahiptir. Taslak formda yer alan maddelerle ilgili
uzman goriislerinin alinmasi i¢in 3’lii Likert yanit tlirline dayali (Gerekli, Gereksiz ve
Gelistirilmeli) bir form hazirlanmigtir. Ayrica uzmanlardan konuyla ilgili goriis ve
onerilerini formda belirtmeleri istenmistir. Goriislerin ardindan revize edilen DEOGOO
taslak formu, dil-anlam agisindan degerlendirilmek tizere 1 Tirk dili uzmaninin goriisiine
sunulmustur. Ardindan alan uzmanlarindan alinan degerlendirmelere gore maddelerin
Kapsam Gegerlilik Oram1 (KGO) hesaplanmistir. Buna gére maddelerin KGO’su .33 ile .86
arasinda degismektedir. KGO’ ’nun anlamliligimi test etmek i¢in Veneziano ve Hooper (1997)
tarafindan o = .05 anlamlilik diizeyine goére bir tablo olusturulmustur. Bu tabloya goére her
bir maddenin 6lgege dahil edilebilmesi igin KGO’nun minimum .49 olmasi gerekmektedir.
Elde edilen verilerde .49'un altinda olan 1 madde (KGO = .33) formdan c¢ikarilmistir.
Uzmanlardan alinan goriis ve Onerilere gore taslak forma 4 madde eklenmistir. Dil-anlam ve
icerik acisindan gerekli revizyonlar yapilmistir. Sonug olarak, 24 maddelik DEOGOO

taslagi olusturulmustur.

Uygulama asamasinda 24 maddelik taslak DEOGOOQ, ek bir ydnerge metni ile
Google Formlar araciligiyla ¢evrimigi olarak hazirlanmistir. Ardindan taslak 6lgek formu
ilgili sosyal medya gruplari ve sayfalarinda paylasilmistir. Taslak olgek 438 katilimci
tarafindan doldurulmustur. Ancak eksik bilgiler ve u¢ degerler nedeniyle bazi veriler, veri
setinden atilmistir. 218 katilimcidan elde edilen veriler ile AFA, 200 katilimcidan elde

edilen veriler ile DFA yapilmustir.

DEOGOO’nin gegerlik ve giivenirlik ¢alismalar1 kapsaminda tiim AFA siirecleri,

madde analizi ve giivenirlik ¢aligmalart SPSS 21 programi kullanilarak hesaplanmistir. AFA



O. Kelleci ve T. Kulaksiz / Pamukkale Universitesi Egitim Fakiiltesi Dergisi, 52, 1-30, 2021 7
oncesi ilk olarak Kaiser-Meyer-Olkin (KMO) ve Bartlett Kiiresellik Testi yapilmustir.

Ardindan o6l¢ek faktorlerinin sayisi ve dondiirme yontemi belirlenerek hesaplanmstir.
Maddelerin faktorlere dagilimi ve dondiriilmiis faktor yiikiine iligkin sonuglar elde
edilmistir. Daha sonra LISREL 8.7 programi kullanilarak 200 veri ile DFA
gergeklestirilmistir. Model sonuglari, iyi uyum ve kabul edilebilir uyum degerlerine gore
karsilastirilmistir. Daha sonra toplam puanlar agisindan {ist % 27 ile alt % 27 arasinda
anlamlt bir fark oldugunu gdstermek i¢in madde analizi yapilmistir. Son olarak, 6l¢egin i¢
tutarliligin1 ortaya koymak icin Cronbach Alfa degeri ve faktorler arasindaki korelasyonlar
hesaplanmistir. DEOGOO'nin gegerlik ve giivenirlik ¢aligmalari kapsaminda yapilan

analizler, bulgular boliimiinde detayli olarak verilmektedir.

Olgme amacina ve tiiriine karar verme

Dijital egitsel oyun gelistirme 6zyeterlik diizeyi | Olgek tiiriine karar verme

Madde yazma
Alanyazin taramasi Madde havuzunun olusturulmasi

Uzman goriislerinin alinmasi

17 alan uzmanmin goriisleri 1 Tiirk dili uzmanin goriisti Kapsam Gegerlik Oran1 (KGO)

Uygulama

218 potansiyel dijital oyun gelistiricisi

Yapi gecerligi (AFA)

Sekil 1. DEOGOO gelistirme siirecinin asamalar:
Bulgular

Bu boliimde Dijital Oyun Gelistirme Oz-Yeterlik Olgeginin gecerlik ve giivenilirlik

calismalar1 sunulmustur.
Acimlayic1 Faktor Analizi

AFA, 24 maddeyle yapilmistir. Elde edilen verilerin AFA'ya uygunlugunu test etmek icin
KMO ve Bartlett Kiiresellik Testi yapilarak KMO degeri .965 (p = .000) olarak
hesaplanmistir. Can’a (2014) gore KMO degeri .70'den biiylik ve anlamli ise maddeler
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arasinda iligski oldugu ve orneklem biiyiikliigiiniin analiz ic¢in iyi oldugu sdylenebilir. Bu

sonuca gore veriler AFA i¢in uygundur.

Olgegin faktor sayisina karar vermek icin AFA yapilmistir. Analiz sonucunda 6z
degeri birden biiyiik olan iki faktor oldugu gorilmiistiir. Faktor analizinde bir alt boyutun 6z
degerinin en az % 1 olmas1 beklenmektedir (Aksu, Eser ve Giizeller, 2017; Secer, 2015). Bu

durum, Sekil 2'de sunulan yamag grafigi incelenerek dogrulanmustir.

12,571

10,0

Ozdeger

5,07

F=1 =y = =
= L=y o =

0,07 S—a—7—_a—o

T T T T I T I T T | T T | T T I T T T T |
12 3 4 5 6 7 &8 9 10 11 12 13 14 15 16 17 168 19 20

Madde Numarasi

Sekil 2. DEOGOO yamag birikinti grafigi

Faktorlerin birbirinden bagimsiz olmasi durumunda dik (varimax) dondiirme
yontemi tercih edilmektedir (Ho, 2006). Dik dondiirme yontemlerinden biri olan varimax,
faktorler arasindaki iligkiyi ortadan kaldirmasi ve faktorleri daha net ortaya g¢ikarmasi
nedeniyle tercih edilmektedir (Biytikoztirk, 2011; Can, 2014). Do6ndiirme sonucunda
madde yiikleri .30'dan kiigiik ve bir maddenin birden fazla yiiklenerek aralarinda .1'den
diistik yiik degerinin olmasi (binisiklik) ise maddelerin 6lgekten ¢ikarilmasini gerekmektedir
(Cokluk, Sekercioglu ve Biiytikoztiirk, 2012). Faktor yiikii .30'dan daha diisiik olan madde
bulunmamaktadir. Ancak binisiklik nedeniyle 3 madde (6., 7. ve 13. maddeler) 6l¢ekten
cikarilmistir. Bu revizyonlara dayanarak AFA tekrarlanmistir. Maddelerin faktorlere

dagilimi ve dondiirtilmiis faktor yiikleri Tablo 2'de verilmistir.
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Tablo 2. Maddelerin faktoriere dagilimi ve déondiiriilmiis faktor yiikleri

Dondiiriilmiis
Faktor Yikleri
s 8
(D) [%2]
3 Maddeler § g =]
C j He= =
]
= > 7 3
¥ £ 5 £
£ = 2, Eh
(@] o @) m

Egitsel oyun sahnelerini, gorsel tasarim kurallarina uygun
S15 o 827 878 .86l
olarak tasarlayabilirim.

Mevcut bir dijital egitsel oyun sahne tasarimini gorsel tasarim
S13 759 836 .831
kurallarina gore diizeltebilirim.

Egitsel bir oyun tasarimi olustururken, gorsel tasarim
S12 748 .839 .815
kurallarini kullanabilirim.

Egitsel bir oyun gelistirmek igin kullanilabilecek araglar
S17 J77 871 799
sayabilirim.

Bir dijjital egitsel oyunda bulunmasi gereken gdrsel tasarim
S11 744 845 797
kurallarini siralayabilirim.

Bir dijital egitsel oyun gelistirmek ic¢in uygun araclari
S19 J ) 8 yun 8es ¢ ve ¢ 71 868 .794
segebilirim.

Dijital egitsel oyun sahne tasarimlarini gorsel tasarim
S16 o 725 833 .789
kurallarina gore degerlendirebilirim.

S14  Egitsel oyun sahneleri igin 6ykil yapraklar1 hazirlayabilirim. 693 .812 .776

Araglarin teknik yeterliliklerini g6z oniinde bulundurarak,
S18  gelistirecegim egitsel oyunun hangi 6zelliklere sahip olacagim .762  .870 .762

tahmin edebilirim.

Sahne tasarimlart olusturulmus bir senaryoyu dijital egitsel
S21 . 672 816 .721
oyuna doniistiirebilirim.

Bir dijital egitsel oyun senaryosu yazarken, oyun ogelerini
S8 ) g 7 v Y Y 8 729 854 699
uygun bir sekilde kullanabilirim.

Dijital egitsel oyun gelistirmek icin en az bir ara
S20 ! g Y gl ¢ ¢ .659 812 .678
kullanabilirim.

S9 Eksik verilen bir dijital egitsel oyun senaryosunu .667 .816 .667
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tamamlayabilirim.

Olusturulan kazanima iliskin dijital egitsel oyun senaryosu

S10 .652 .808 .664
yazabilirim.
Bir dijjital egitsel oyun senaryosunun yazim asamalarini

S7 ! 8 i v Y ’ .680 .824 .662
siralayabilirim.

Bir dijital egitsel oyun gelistirirken dijital egitsel oyun tasarim
S5 ! ) 8 yu 8 s___ ) g o 642 797 616
modellerinden birini kullanabilirim.

Gelistirilen dijital egitsel oyunun kullamishiligini uygun
S6 ! e T s Ve 596 770 .613
tekniklere gore test edebilirim.

Bir dijital egitsel oyun tasarlamak igin hedef kitlenin
S2 o o .753  .560 .834
ihtiyaglar1 dogrultusunda kazanim olusturabilirim.

Bir dijital egitsel oyun tasarlamak icin hedef kitlenin
S1 740 479 .796
ihtiyaglarini belirleyebilirim.

Dijital egitsel oyun Ogelerini olusturulan kazanima uygun
S3 ! g yu g ; Ve 696  .433 757
sekilde kullanabilirim.

S4 Bir dijital egitsel oyunu pedagojik agidan inceleyebilirim. 461 324 .602
Oz deger 9.735 5.018
Aciklanan varyans (%) 46.35 23.9

Olgekten 3 madde c¢ikarildiktan sonra Tablo 2'ye gdre toplam varyansin
% 70.25'ini agiklayan 21 madde elde edilmistir. Birinci faktor, 6l¢egin toplam varyansinin %
46.35'ni, ikinci faktor ise % 23.9'unu agiklamaktadir. Sosyal bilimlerde % 40 ile % 60
arasindaki toplam varyans degerinin yeterli oldugu iddia edilmekte ve bir faktoriin ilgili
olabilmesi i¢in agiklanan toplam varyansin en az % 5'inin bu faktorle iliskili olmasi
gerekmektedir (Cokluk, Sekercioglu ve Biiyiikoztiirk, 2010; Tavsancil, 2002). Dondiiriilmiis
faktor yiikleri .602 ile .861 arasinda degigsmektedir. Maddelerin faktor yiik degerlerinin .45
ve iizerinde olmasi, maddenin ilgili faktorii iyi 6l¢tiigii anlamina gelmektedir (Biiyiikoztiirk,
2011). Buradan yola ¢ikarak DEOGOOQO'de yer alan maddelerin faktdrlerle iliskisinin iyi

diizeyde oldugu sdylenebilir.
Olgek, Sekil 2'de verilen yamag birikinti grafiginde goriildiigii gibi iki faktdrden
olusmaktadir. Olgegin birinci faktdrii olan Oyun Gelistirme 17 maddeden, ikinci faktorii

olan Egitim ise 4 maddeden olusmaktadir.
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Olgme araci ile dlgiilecek degiskenin gruplara gére farklilik gosterip gostermemesi

yapt gecerliliginin kanit1 olarak kabul edilebilir (Baykul, 2000). Bu nedenle, katilimcilarin
DEOGO puanlarinin DEOG egitimine katilma durumlarina ve dijital egitsel oyun gelistirme
deneyimlerine gore farklilik gosterip gostermedigi incelenmistir. Ayrica, farkliliklarin etki
biiyiikligiinii gormek i¢in Cohen's d degeri hesaplanmistir. Cohen’s d degeri -1 ile +1
arasinda degismekle birlikte 1'den biiyiik olabilir (Riazi, 2016). Ayrica etki biiyiikligi 0.2
kiigiik etki, 0.5 orta etki ve 0.8 biiyiik etki olarak siniflandirilmaktadir (Cohen, 1988). Tablo
3, katilmcilarin dijital egitsel oyun gelistirme egitimine katilip katilmama durumlarina gore

DEOGO diizeyleri arasindaki farklar1 géstermektedir.

Tablo 3. Oyun gelistiricilerinin dijital egitsel oyun gelistirme egitimi alma durumlarina gore

DEOGO diizeyleri

DEOGOO DEOG Etki
Boyutlari Egitimine N X ss t sd p Biiytikliigii
Katilma Cohen’s d
Egitim Evet 66 17.06 2595 5282 216 .000 0.80
Hayir 152 1471 3.171
Oyun Evet
66 66.33 11.66 6.003 216 .000 0.92
Gelistirme
Hayir 152 54.15 14.57
Toplam Evet 66 83.39 13.61 6.151 216 .000 0.94
Hay1r 152 68.86 16.95

Katilimeilarin dijital egitsel oyun egitimi alma durumuna gére DEOGO nin degisip
degigsmedigini incelemek icin bagimsiz grup t testi yapilmistir. Elde edilen sonuglar
neticesinde, oyun gelistiricilerin DEOGO puanlarina gdre hem &lgegin toplami hem de
Olgegin alt boyutlarinda egitime katilanlar lehine anlamli farklilik bulunmustur (p<.05).
Anlamli farkliliklar, dlgegin toplami ve iki alt boyut icin biiyilik etki biiyiikltigiine sahiptir
(d> 0.8). Tablo 4, katihimcilarin DEOGO diizeylerinin dijital egitsel oyun gelistirme
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deneyimlerine gore farklilik gosterip gostermedigini belirlemek igin bagimsiz grup t-testi

sonuglarini vermektedir.

Tablo 4. Oyun gelistiricilerinin dijital egitisel oyun gelistirme deneyimlerine gére DEOGO

diizeyleri

DEOGOO DEO Etki

Boyutlari Gelistirme N X ss t sd p Biiyiikligii

Cohen’s d

Egitim Evet 78 17.01 2371 6.428 216 .000 0.86
Hayir 140 1454 3.252

Oyun Gelistirme Evet 78 66.30 10.572 7.616 216 .000 1.02
Hayir 140 53.12 14.799

Toplam Evet 78 8332 12277 7.777 216 .000 1.43
Hayir 140 67.66 17.229

DEOGO diizeyi, katilimcilarin oyun gelistirme deneyimlerine gore bagimsiz grup t
testi ile degerlendirilmistir. Sonuglara gére oyun gelistirme deneyimi olanlarm, deneyimi
olmayanlara kiyasla DEOGO diizeylerinin anlamli derecede yiiksek oldugu goriilmiistiir
(p<.05). Olgegin toplamu ve iki alt boyut i¢in anlamli farkliliklar biiyiik bir etkiye sahiptir
(d>0.8).

Madde Analizi

DEOGOO’ne madde analizi yapabilmek icin dlgekten alinan ham puanlar kiigiikten biiyiige
siralanmigtir. Daha sonra, en diisiik ve en yiiksek puanlara sahip 118 katilimci ile alt % 27 ve
iist % 27'lik gruplar olusturulmustur. Analiz sonuglarina gére DEOGOO'den elde edilen
toplam puanlar agisindan iist % 27 ile alt % 27 gruplar arasinda istatistiksel olarak anlaml
bir fark oldugu gorlilmiistiir (t (116) = 26.624;
p = .000). Ancak 6lgegin her bir maddesi i¢in iist ve alt grup puan ortalamalari arasindaki
farkin t degeri hesaplanarak Tablo 5'te sunulmustur. Ayrica madde-toplam korelasyonlari

.567 ile .862 arasindadir. Bu degerler bazi maddelerin orta (.30 - .70), bazilarinin ise yliksek
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(.70 - 1.00) madde testi korelasyonlarina sahip oldugunu gostermektedir (Biiylikoztiirk,

2011).

Tablo 5. Olcegin alt % 27 ve iist % 27 lik gruplart icin bagimsiz t-testi sonuglar:

Madde _
Grup N X ss sd t p

No
Ust grup 59 4.81 472

sl 116 13.355 .000
Alt grup 59 3.11 .852
Ust grup 59 4.69 701 10.670

s2 116 .000
Alt grup 59 3.11 .892
Ust grup 59 4.66 575 11.318

s3 116 .000
Alt grup 59 3.01 .955
Ust grup 59 4.40 790

s4 116 9.018 .000
Alt grup 59 2.83 1.082
Ust grup 59 4.54 702

s5 116 14.055 .000
Alt grup 59 2.54 .837
Ust grup 59 4.66 512 14.108

s6 116 .000
Alt grup 59 2.71 929
Ust grup 59 4.71 493 15.431

s7 116 .000
Alt grup 59 2.49 .989
Ust grup 59 4.77 418 17.369

s8 116 .000
Alt grup 59 2.54 .896

s9 Ust grup 59 4.72 448 116 16.815 .000
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Alt grup 59 2.62 .848
Ust grup 59 4.71 456 15.164

s10 116 .000
Alt grup 59 2.64 .942
Ust grup 59 4.71 493 17.848

s11 116 .000
Alt grup 59 2.35 .885
Ust grup 59 4.66 544 17.832

s12 116 .000
Alt grup 59 2.30 .856
Ust grup 59 4.72 448 19.409

s13 116 .000
Alt grup 59 2.38 .809
Ust grup 59 4.62 .613 15.807

s14 116 .000
Alt grup 59 2.37 .907
Ust grup 59 4.76 429 19.486

s15 116 .000
Alt grup 59 2.35 .846
Ust grup 59 4.72 448 15.950

s16 116 .000
Alt grup 59 2.54 .952
Ust grup 59 4.62 553 18.498

s17 116 .000
Alt grup 59 2.22 831
Ust grup 59 4.76 429

s18 116 19.361 .000
Alt grup 59 2.44 .815
Ust grup 59 4.74 476

s19 116 18.218 .000

Alt grup 59 242 .855
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Ust grup 59 4,77 .617 16.756

s20 116 .000
Alt grup 59 2,44 .876
Ust grup 59 4,64 .580

s21 116 15.021 .000
Alt Grup 59 2,49 935

Giivenirlik

DEOGOO'in giivenilirlik ¢alismasi kapsaminda i¢ tutarlilik katsayilar1 hesaplanmistir. i1k
faktor olan Egitim i¢in Cronbach Alfa katsayisi .836, Oyun Gelistirme olan ikinci faktor i¢in
973 ve olgek toplami igin .972'dir. .70 ve istii i¢ tutarlik katsayilar1 giivenilir kabul
edildiginden (Biiyiikoztiirk, 2011; Fraenkel, Wallen ve Hyun, 2012) hesaplanan giivenirlik
katsayilarinin yeterli oldugu sdylenebilir. Ayrica Oyun Gelistirme ile Egitim faktori
arasinda anlaml bir iligki vardir (r = .739, p = <. 00; N = 218). Bu bakimdan boyutlar

arasinda kabul edilebilir bir giivenirlik goriilmektedir.
Dogrulayic1 Faktor Analizi

AFA ile iliskili faktor yapisinin gegerliligini test etmek i¢in DFA yapilmistir. Modelin
uygunlugunu belirlemek igin Schermelleh-Engel, Moosbrugger ve Miiller (2003) tarafindan
onerilen x2 / df, RMSEA, SRMR, NFI, CFI, GFI ve AGFI degerler referans alinmstir. Iyi

uyum ve kabul edilebilir uyum degerlerine goére modelin sonuglar1 Tablo 6'da verilmistir.
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Table 6. Dogrulayici Faktor Analizi sonuglar

Indeks Iyi uyum Kabul edilebilir Model uyumu degerleri
uyum
22 /df 0<y2/sd<2 2 <42 /sd <3 2,047
RMSEA 0 <RMSEA <.05 05 <RMSEA <.08 0.073
SRMR 0 <SRMR <£.05 .05 <SRMR <.10 0.039
NFI 95 <NFI<1.00 90 <NFI<.95 0.97
NNFI 97 <NNFI<1.00 .95 < NNFI < .97 0.98
CFlI 97 <CFI<1.00 95 <CFI<.97 0.98
GFI 95 <GFI<1.00 90 <GFI<.95 0.84
AGFI 90 <AGFI<1.00 .85 < AGFI<.90 0.80

Tablo 6'da goriilen modelin kabul edilebilir ve mitkemmel uyum indeksi degerleri ile
DFA'dan  elde edilen  uyum  indeksi  degerleri ile  karsilastirildiginda
x2 | sd = 2.047 (p=<.01) olarak belirlenmistir. RMSEA = .073; SRMR = .039;
NFI = .97, NNFI = .98, CFI = .98; GFI = .84 ve AGFI = .80’dir. Elde edilen sonuclar
mitkemmel uyum degerlerine sahip olmasalar bile kabul edilebilirdir. Bu bulgular, Sekil 3'te

goriildiigii gibi DEOGOOQO'nin faktdr yapisimi dogrulamaktadir.
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x>= 376.77, sd=184, p=0.00000, RMSEA=0.073
Sekil 3. Dogrulayict Faktér Analizi Sonuglart
Sonug ve Tartisma
Bu calismada, gecerli ve giivenilir Dijital Egitsel Oyun Gelistirme Oz-Yeterlik Olgeginin
gelistirilmesi amacglanmigtir. Ayrica oyun gelistiricilerin DEO gelistirme egitimi alma
durumlart ve DEO gelistirme deneyimlerine gore DEO gelistirme 6z-yeterlik diizeyleri

belirlenmistir.

Bu calismadan elde edilen gegerlik ve giivenirlik analizi sonuclari, DEOGOO™in
potansiyel DEO gelistiricilerin DEOGOdiizeylerini 6lgmek igin kullanilabilecegini ortaya
koymaktadir. Ayrica DEOGOQ'den elde edilen sonuclara gére DEO gelistirme egitimine
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katilimin ve DEO gelistirme deneyiminin oyun gelistiricilerin DEO gelistirme 6z-yeterlik

diizeylerini artirdigi ortaya cikmistir. Bandura (1997) Oz-yeterligi etkileyen temel
faktorlerden birinin dogrudan deneyimler oldugunu belirtmistir. Ayrica bireylerin pozitif
deneyimleri ve egitim almalar1 06z-yeterliklerini olumlu yonde etkileyebilmektedir
(Tschannen-Moran ve Hoy, 2007). DEOGOO’den elde edilen bulgular bu ¢alismalari

desteklemektedir.

DEOGOO 21 maddeden olusmaktadir. DEOGOO’niin maddeleri 5°li Likert
tiirlindedir. Her maddeye katilim durumu "Tamamen katiliyorum" (5), "Katiliyorum" (4),
"Kararsizim" (3), "Katilmiyorum" (2) ve "Tamamen katilmiyorum" (1) olarak
derecelendirilmektedir. DEOGOO iki faktorden olusmaktadir. Egitim olarak tanimlanan
birinci faktor 4 maddeden olugmaktadir. Oyun gelistirme olarak tanimlanan ikinci faktor ise
17 maddeden olusmaktadir. Olgekten en az 21 en fazla 105 puan alinabilmektedir. Olgekten
alinan puanlar arttik¢a bireylerin DEO gelistirme Oz-yeterlik diizeyleri yiikselmektedir.
DEOGOO ekte verilmistir.

DEOIlarin etkili bir sekilde gelistirilmesi i¢in ilgili calismalarda analiz, tasarim,
gelistirme, uygulama ve degerlendirme asamalarini igeren dijital egitsel oyun gelistirme
modelleri onerilmektedir (Akgiin ve digerleri, 2011; Akilli ve Cagiltay, 2006; Zin ve
digerleri, 2009). Bu asamalara ek olarak Kocadere ve digerleri (2019) calismalarinda
onerdikleri dijital egitsel oyun gelistirme modeline analiz asamasindan O6nce ©6n analiz
asamasini da dahil etmistir. Bu modellerin 6n analiz/analiz sathalarinda gerceklesmesi
istenen gorevlerin DEOGOO’nin egitim boyutundaki madde igerikleri ile biiyiik dlgiide
ortiistiigii sdylenebilir. Yine DEOGOO nin oyun gelistirme boyutundaki madde igeriklerinin
de dijital egitsel oyun gelistirme modellerindeki tasarim, gelistirme ve uygulama
sathalarinda gerceklemesi istenen gorevler ile benzestigi sOylenebilir. Degerlendirme
safhasinda gergeklesen gorevler ise, DEOGOO nin hem egitim hem de oyun gelistirme
boyutlarinda yer almaktadir. Nitekim dijital egitsel oyun gelistirme modellerinde de
degerlendirme sathasi dijital egitsel oyun gelistirme siirecinin biitliniinde yer almaktadir.
Buna gére DEOGOO’nin genel olarak bir dijital egitsel oyun gelistirirken kullanilacak
modeller ile uyumlu oldugu sdylenebilir. Yine ilgili calismalar belli bir konuya iligskin 6z-
yeterlik diizeyi yiiksek bireylerin, genellikle o konuya yonelik daha iyi performans
sergilemeye egilimli oldugunu ortaya koymaktadir (Usher, Li, Butz ve Rojas, 2019). Bu
acidan diisiiniildiigiinde DEOGOO’den elde edilen sonuglara gére DEO gelistirme 6z-
yeterlik diizeyi yiiksek dijital egitsel oyun gelistiricilerin, daha etkili dijital egitsel oyunlar
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gelistirebilecegi de ifade edilebilir. Aym1 zamanda ilgili ¢calismalarda dijital egitsel oyun

gelistirme egitimi kapsaminda kazanilmasit dngoriilen beceriler de (Kelleci ve Kulaksiz,
2017; 2018a; 2018b) DEOGOO’nin maddelerinde belirtilen yeterliklerle parallelik

gostermektedir.

Dijital egitsel oyunlarin kalitesinin arttirilmasi i¢in nitelikli DEO gelistiricilerin
sayist artirtlmalhidir. DEO gelistirme egitimleri/kurslari, potansiyel DEO gelistiricilerin
egitilmesini saglayarak, DEOGOO’nin yaygin etkisini artirabilir. Bu nedenle ileride
yapilacak calismalarda DEOGOO nin farkli &zellikteki katilime1 gruplarma uygulanmasi
onerilmektedir. DEOGOO ile gergeklesen arastirma siirecine farkli degiskenler dahil
edilerek DEOGO’yi etkileyen faktorlerin  arastirilmasi ve DEO  gelistirme
egitimlerinin/kurslarinin ~ etkililigini test etmek icin DEOGOO’nin  kullanilmasi

Onerilmektedir.

Etik Kurul lzin Bilgisi: Bu arastirma, Hasan Kalyoncu Universitesi, Sosyal Bilimler
Enstitiisii etik kurulunun 16/03/2020 tarihli 2003160012 sayili karari ile alinan izinle

yiiriitiilmiistiir.

Cikar Catismasi: Yazarlarin beyan edecegi bir ¢ikar ¢atismast yoktur.

Yazar Katkisi: Birinci yazar, problem durumunun belirlenmesi, literatiir taramast,
verilerin toplanmast ve analizi asamalarinda; ikinci yazar, problem durumunun
belirlenmesi, arastirma yonteminin tasarimi, verilerin toplanmasi ve analizi asamalarinda
calismaya katki saglamistir. Ayrica her iki yazar da tartisma ve raporlama asamasinda

calismaya katki vermistir.
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Ek

Degerli katilimet,

Bu ol¢ek, ogretmen adaylarinin dijital egitsel oyun gelistirme Oz-yeterlik diizeylerini
O0lemek amaciyla hazirlanmistir. Arag ‘Demografik Bilgiler’ ve ‘Dijital egitsel oyun
Gelistirmeye Yonelik Maddeler’ olmak iizere iki boliimden olusmaktadir. Maddeler,
‘Tamamen katilmiyorum-Katilmiyorum- Kararsizim- Katiliyorum- Tamamen katiltyorum’
seklindeki 5°li Likert tipi cevap formatina gore yanitlanacaktir. 1: Tamamen
katilmiyorum, 2:Katilmiyorum, 3: Kararsizim, 4:Katihyorum, 5: Tamamen
katihyorum Olgekteki maddelere cevap verirken size en uygun olan durumu diisiinerek

cevap vermeniz, degerlendirmemizin saglikli olabilmesi i¢in 6nem teskil etmektedir.

1-Bir dijital egitsel oyun tasarlamak i¢in hedef kitlenin ihtiyaclarini

belirleyebilirim.

2-Bir dijital egitsel oyun tasarlamak icin hedef kitlenin ihtiyaglar

dogrultusunda kazanim olusturabilirim.

3-Dijital egitsel oyun Ogelerini olusturulan kazanima wuygun sekilde

kullanabilirim.

4-Bir dijital egitsel oyunu pedagojik acidan inceleyebilirim.

5-Bir dijital egitsel oyun gelistirirken dijital egitsel oyun tasarim

modellerinden birini kullanabilirim.

6-Gelistirilen dijital egitsel oyunun kullanighligini uygun tekniklere gore test
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edebilirim.

7-Bir dijital egitsel oyun senaryosunun yazim asamalarini siralayabilirim.

8-Bir dijital egitsel oyun senaryosu yazarken, oyun dgelerini uygun bir sekilde

kullanabilirim.

9-Eksik verilen bir dijital egitsel oyun senaryosunu tamamlayabilirim.

10-Olusturulan kazanima iliskin dijital egitsel oyun senaryosu yazabilirim.

11-Bir dijital egitsel oyunda bulunmasi gereken gorsel tasarim kurallarim

siralayabilirim.

12-Egitsel bir oyun tasarimi olustururken, gorsel tasarim kurallarini

kullanabilirim.

13-Mevecut bir dijital egitsel oyun sahne tasarimini gorsel tasarim kurallarina

gore diizeltebilirim.

14-Egitsel oyun sahneleri i¢in 6ykii yapraklar1 hazirlayabilirim.

15-Egitsel oyun sahnelerini, gorsel tasarim kurallarina uygun olarak

tasarlayabilirim.

16-Dijital egitsel oyun sahne tasarimlarini gorsel tasarim kurallarina gore

degerlendirebilirim.

17-Egitsel bir oyun gelistirmek i¢in kullanilabilecek araglar1 sayabilirim.

18-Araglarin teknik yeterliliklerini gz oniinde bulundurarak, gelistirecegim
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egitsel oyunun hangi 6zelliklere sahip olacagini tahmin edebilirim.

19-Bir dijital egitsel oyun gelistirmek i¢in uygun araglari secebilirim.

20-Dijjital egitsel oyun gelistirmek i¢in en az bir ara¢ kullanabilirim.

21-Sahne tasarimlari olusturulmus bir senaryoyu dijital egitsel oyuna

doniistiirebilirim.
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Introduction

Technological developments in the twenty-first century have led to many socio-
economic, physical and psychological changes in societies. This digital transformation
is also seen in education. New methods and approaches have been used in education in
order to serve the purpose of this new society. In addition, the use of learning materials
enriched with learning technologies, and learning environments have become more
important. Among the new methods and approaches used in education, one of the
effective methods that can be used to increase the success and motivation in education is
the digital game-based learning approach (Brom, Dechterenko, Sisler, Hlavka, &
Lukavsky, 2018; Byun & Joung, 2018; Chen, Shih, & Law, 2020; Tiiziin, Barab, &
Thomas, 2019; Yang, 2015; Yien, Hung, Hwang, & Lin, 2011). In this method, learning
is carried out more effectively through Digital Educational Games (DEGS) that can be
personalized and designed in accordance with learning needs (Li, Lemieux,
Vandermeiden, & Nathoo, 2013; Prensky, 2001; Talan, Dogan, & Batdi, 2020).

The DEGs, which have been used to bring academic skills to individuals since
1970 (Noemi & Maximo, 2014), have been effective in acquiring abstract and
conceptual knowledge, and as well as psychomotor and metacognitive skills (Law &
Sun, 2012). DEGs focus on learning by doing, and the transfer of knowledge to real-life
(An & Cao, 2017). In order for DEGs to be effective in education, it is important to
develop them according to the learning needs of students, DEGs development models
and standards (Li et al., 2013). It is also important that the potential DEG developers,
who are teachers, programmers/engineers or pre-service teachers/students, have DEGs
development competencies. As a matter of fact, one of the general competencies of the
teachers, in the 21st-century educational skills is that they can develop digital learning
tools and materials in an effective way for students' needs (International Society for
Technology in Education [ISTE], 2017; Ministry of National Education [MoNE], 2020).

Studies clearly demonstrate the contribution of DEGs to education, however,
the low ability of teachers to develop DEGs and integrate of DEGs into the curriculum
may prevent the use of DEGs as an effective tool in education (An, Haynes, D'Alba, &
Chumney, 2016; Gaudelli & Talyor 2011; Gros, 2015; Hava & Cakir, 2017; Li et al.,
2013; Prensky, 2008; Sancar Tokmak & Ozgelen, 2013). In a study by Sancar Tokmak
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and Ozgelen (2013), it was stated that each digital educational game did not answer the
needs of the students, and teachers had difficulty in choosing an appropriate digital
educational game for the educational content. In the study where Martins and Oliveira
(2018) taught teachers how to design digital games, it was emphasized that the teachers
who had high digital game development skills had high levels of motivation and
learning. In the same study, it was also stated that teachers have low qualifications for
developing DEGs. In the study of Hava and Cakir (2017), it was revealed that digital
educational game development improved students' 21st-century skills, problem-solving,
creative thinking and programming skills, and the biggest obstacle in digital game
development training was teachers’ lack of experience and competence to develop

DEGs.

On the other hand, the ability of an individual affects their judgment on the
ability to accomplish the work. According to the social learning theory, self-efficacy is
defined as the capacity of an individual to regulate and perform the necessary activities
in order to demonstrate a certain performance (Bandura, 1997). An individual's self-
efficacy perception towards a certain area enables them to be more willing to participate
in activities related to the field and to deal with the problems they face more easily
(Cherian & Jacob, 2013). An individual's self-efficacy may not be at the same level all
the time. It should be kept in mind that self-efficacy levels of teachers differ depending
on the situation, subject or work, and should be evaluated accordingly. On the basis of
this, it can be concluded that teachers with high self-efficacy in developing DEGs will
have the ability to design more effective digital educational games for the learning

needs of students.

Therefore, it is important to give digital educational game development
training/course to teachers or other potential DEG developers. In this context, DEG
developers are trained for designing DEGs to develop pedagogy, technique and design
skills within the framework of an instructional design model (Brown, Lee, & Alejandre,
2009). When the instructional design models used in digital educational game
development training or course are examined, it is seen that digital game development
process generally covers the stages of analysis, design, development, implementation,
and evaluation (Akgiin, Nuhoglu, Tiiziin, Kaya, & Cinar, 2011; Akilli & Cagiltay, 2006;
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Cai, Liu, & Liang, 2010; Kelleci & Kulaksiz, 2018b; Kocadere, Ozhan, Bayrak, Kibar,
2019; McMahon, 2009; Zin, Jaafar, & Yue, 2009). There are already studies to
determine competencies related to game development (Aleem, Capretz, & Ahmed,
2016; Hewner & Guzdial, 2010; McGill, 2008). In these studies, two criteria were taken
into consideration, the game development process, and the competencies that the game
developers should have, both of them were discussed. It is seen that these competencies
are generally in technical (programming), design and management dimensions.In
addition, in order to develop DEGs effectively, it is important to carry out studies to
identify and increase the competencies of potential DEG developers. In the digital
educational game development courses are aimed to increase digital educational game
development skills and self-efficacy levels. Hence, it is important to determine DEGDS
levels of the potential DEG developers. However, the digital game development self-
efficacy scale was not found when the literature examined. In the literature, there is
Educational Software Development Self-Efficacy Scale (Askar & Donmez, 2004),
Teaching Material Design Self-Efficacy Scale (Bakag¢ & Ozen, 2015), Computer
Programming Self-Efficacy Scale (Ramalingam & Wiedenbeck, 1998). However, these
scales do not specifically measure the self-efficacy level of digital educational game
development. Hence, the main aim of the study is to develop a valid and reliable Digital
Educational Game Development Self-Efficacy Scale (DEGDSS). Also, it is aimed at
determining game developers' DEGD self-efficacy levels according to their attending
DEGD course and their experience in DEGD.

Method
Participants

The DEGDS scale developed within the scope of this study is for potential digital
educational game developers. Ethical approval for this study has been provided by
Hasan Kalyoncu University, Social Sciences, and the Humanities Institute of Research
Ethics Committee (No: 2003160012). Participation in the research is voluntary.
Accordingly, participants were included based on the purposeful sampling method for
the study. For the purpose of the research, purposeful sampling is preferred when
participants with certain characteristics are selected (Biiyiikoztiirk, Cakmak, Akgiin,

Karadeniz, & Demirel, 2015). In this context, it was decided that the participants will be
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composed of higher education students and graduates from Computer Education and
Instructional Technology (CEIT), elemantary education and computer engineering
department.Therefore, participants are thoses who took digital educational game
development courses/training, those who have the necessary prerequisite skills for
digital educational game development, or those who are working on this field.
Accordingly, data were collected from 418 participants determined according to the
purposeful sampling method in the 2018-2019 academic year. EFA conducted with 218
participants whose ages ranged from 18 to 43 years. CFA conducted with 200
participants whose ages ranged from 18 to 41 years. The demographic information of
the participants is presented in Table 1. In the scale development studies, it is sufficient
that the number of samples is at least five times more than the number of items (Bryman
& Cramer, 1999; Tavsancil, 2002). In this study, since the item number of draft scale
items was 24, it can be said that the number of participants is appropriate.

Table 1. Demographic information of the participants

EFA DFA
N % N %

Female 101 46.33 118 59
Gender

Male 117 53.67 82 41

1. Grade 23 10.55 5 2.5

2. Grade 48 22.02 37 18.5
Educational

3. Grade 29 13.30 104 52
Level

4. Grade 58 26.61 29 145

Graduate 60 27.52 25 12.5

Total 218 100 200 100
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Development of Instrument

The steps that should be followed in the development of a measurement tool, in general,
are deciding what is wanted to be measured with the measurement tool, writing the
items, taking experts’ opinions, implementation, performing validity and reliability
studies (Biiytikoztiirk et al., 2015; DeVellis, 2003; Worthington & Whittaker, 2006).
The steps of the DEGDSS development process are summarized in Figure 1. In this
context, first of all, it was decided that the DEGDS were wanted to be measured during

the development of DEGDSS, and the type of the instrument was determined.

Secondly, the item pool was generated based on the literature review, the
relevant models and instruments employed to develop DEGs considered. As a result of
the examinations, the 21-item pool was formed by the researchers. It was decided that
the type of instrument was a five-degree Likert-type scale. The reason for this was that
Likert-type scales were used to determine the degree of participation of the participants
to the items created for the variables to be measured such as belief, attitude, thought and
behavior (DeVellis, 2003; Glirbiiz & Sahin, 2018). The response to the items on the
scale varies between “l Totally Disagree” (1) and “I Totally Agree” (5). 21 items five-
degree Likert-type draft form was created.

As a third step, experts’ opinions were gathered. In this step, the draft form was
presented to 17 field experts who have in minimum master's degree in CEIT to be
evaluated in terms of content. Those experts were chosen considering that they have the
knowledge and skills required to develop DEGs, and experience of scale development.
In order to receive the opinions of the experts on the items in the draft form, a form with
the triple Likert response format (Necessary, Unnecessary and Revision) was prepared.
They were also asked to elicit opinions and suggestions from the experts on the matter.
Then, the revised DEGDSS draft form was sent 1 Turkish language expert to be
evaluated in terms of language-expression. After that, Content Validity Ratio (CVR) of
the items was determined according to the evaluations obtained from field experts.
Accordingly, CVR of the items varies between .33 and .86. In order to test the
significance of the CVR, a table was drawn up by Veneziano and Hooper (1997)
according to o = .05 significance level. In this table, in order for each item to be
included in the scale, CVR should be a minimum value of .49. 1 item (CVR = .33),
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which was below .49 in the obtained data, was removed from the form. According to the
opinions and suggestions received from the experts, 4 items were added to the draft
form and necessary revisions were done in terms of language expression and content.
As a result, the 24-item draft DEGDSS was created.

At the implementation stage, the 24-item draft DEGDSS was made available to
collect online data using the Google Forms with an added information text. Then, the
draft scale form was shared in related social media groups and pages. The draft scale
was filled out by 438 participants. However, some data removed due to missing
information and outliers. EFA was conducted with the data of 218 participants and CFA
with the data of 200 participants.

Within the scope of the validity and reliability studies of the DEGDSS, all EFA
processes, item analysis and reliability calculated by using the SPSS 21 program.
Firstly, Kaiser-Meyer-Olkin (KMO) and Bartlett Sphericity Test were conducted before
EFA. After, the number of scale factors and the rotation method were determined and
calculated. Results of the distribution of items to factors and rotated factor loading were
presented. Next, CFA was conducted with 200 data by using LISREL 8.7 program.
Results of the model according to good fit and acceptable fit values were compared.
Then, item analysis was calculated in order to demonstrate a significant difference
between the upper 27% and the lower 27% in terms of the total scores. Lastly, Cronbach
Alpha value and correlations between the factors were calculated in order to present the
internal consistency of the scale. The analysis conducted within the scope of the validity

and reliability studies of DEGDSS are given in detail in the findings section.
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Deciding what to measure with the tool

Digital educational game development self-efficacy

level Determining scale type

Writing items

Literature review Wiiting item pool

Receiving experts' opinions

17-field experts' opinions 1-Turkish language expert's opinion ~ Content Validity Ratio (CVR)

218 Potential digital educational game developers 200 Potential digital educational game developers

Validity and Reliability Studies

Reliability (Cronbach's Comfirmatory Factor

Constract Validity (EFA) ‘ e Analye Alpha and correlations) Analysis (CFA)

Figure 1. The steps of the DEGDSS development process
Findings

In this section, the validity and reliability studies of the Digital Game Development

Self-Efficacy Scale were presented.
Exploratory Factor Analysis

EFA was performed with 24 items. KMO and Bartlett Sphericity Test were performed
and the KMO value was calculated as .965 (p = .000) to test whether the data obtained
were suitable for EFA. According to Can (2014), the KMO value is higher than .70 and
if it is meaningful, it means that there are relationships between items and the sample
size is good for analysis. According to this result, the data are suitable for EFA.

EFA was performed without rotating to decide the factor number of the scale. As
a result of the analysis, it was observed that there were two factors with eigenvalues

greater than one. In factor analysis, the eigenvalue of a sub-dimension is expected to be
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at least 1% (Aksu, Eser, & Gtizeller, 2017; Secer, 2015). This situation was confirmed

by examining the scree plot presented in Figure 2.
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Figure 2. Scree plot of DEGDSS

Since the factors are considered to be independent of each other, the varimax
rotation method is preferred (Ho, 2006). Varimax, one of the orthogonal rotation
methods, is preferred because it eliminates the correlation between the factors and
reveals the factors more clearly (Biiyiikoztiirk, 2011; Can, 2014). As a result of the
rotation, it is necessary to remove the items from the scale when the item loads are less
than .30 and the correlations of the items with the factors is less than .10 (overlapping)
(Cokluk, Sekercioglu, & Biiyiikoztiirk, 2012). There was no item that has a low factor
load of less than .30. However, 3 items (6., 7. and 13. items) were removed from the
scale due to the overlapping. Based on these revisions, EFA was repeated. Distribution
of items to factors and rotated factor loading is given in Table 2.
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Table 2. Distribution of items to factors and rotated factor loading

Rotated Factor
Loading

Items

Item Number
Common Variance
Factor Loading
Game
Development
Education

I can design educational game scenes in accordance with

S1 827 .878 .861

ol

the visual design rules.

I can arrange an existing educational digital game scene
S13 ] ] ) ) 759 836 .831
design according to the visual design rules.

While creating an educational game design, | can use the
S12 ) ) 748 839 .815
visual design rules.

I can count the tools that can be used to develop an
S17 ) J77 871 799
educational game.

I can list the visual design rules that should be present in an
S11 _ o 744 845 797
educational digital game.

I can choose the appropriate tools to develop an
S19 ) o 771 868 .794
educational digital game.

I can evaluate educational digital game scene designs
S16 ) ) ) 725 .833 .789
according to the visual design rules.

S14 | can prepare storyboards for educational game scenes. 693 812 .776

Considering the technical capabilities of the tools, | can
S18 ] ) ) 762 870 .762
predict what features the educational game | will develop.

I can turn a scenario with a scene design into an
S21 ) o 672 816 .721
educational digital game.
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When | write an educational digital game scenario, | can

S8 ) 729 854 .699
use the game elements appropriately.
I can use at least one tool to develop educational digital
S20 659 812 678
games.
I can complete an incomplete educational digital game
S9 ] 667 .816 .667
scenario.
I can write an educational digital game scenario related to
S10 o ) 652 .808 .664
the existing learning outcome.
I can list the writing stages of an educational digital game
S7 ] 680 .824 .662
scenario.
When developing an educational digital game, | can use
S5 ] o ) 642 797 616
one of the educational digital game design models.
I can test the usefulness of the developed educational
S6 o ] ) ) 596 770 .613
digital game according to the appropriate techniques.
I can write learning outcomes in line with the needs of the
S2 ) ) o .753  .560 .834
target group to design an educational digital game.
I can determine the needs of the target group to design an
s1 _ o 740 479 796
educational digital game.
I can use the educational digital game elements in
S3 ) o ) 696  .433 757
accordance with the existing learning outcome.
S4 I can examine an educational digital game pedagogically. 461 324 .602
Eigenvalues 9.735 5.018
Explained Variance (%) 46.35 239
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After subtracting 3 items from the scale according to Table 2, 21 items that
explain 70.25% of the total variance were obtained. The first factor explains 46.35% of
the total variance of the scale and the second factor explains 23.9%. The total variance
value between 40% and 60% is claimed to be sufficient in the social sciences and at
least 5% of the total variance announced for a factor to be relevant must be related to
that factor (Cokluk, Sekercioglu, & Biiyiikoztiirk, 2010; Tavsancil, 2002). Rotated
factor loadings vary between .602 and .861. If the factor load value of items is .45 or
higher, it means that the item measures the relevant factor well (Biiyiikoztiirk, 2011).
Based on this, it can be said that the relationship of the items in DEGDSS with the

factors is at a very good level.

The remaining items consist of two factors as seen in the scree plot given in
Figure 2. The first factor of the scale is called Game Development which is included
17-item, and the second factor is called Education which is included 4-item.

Whether the variable to be measured with the measurement tool differs
according to the groups can be considered as evidence of the construct validity (Baykul,
2000). Therefore, it was examined whether the participants’ DEGDSS scores differ
from according to their attending to DEGD course and their experience in digital
educational game development. Also, Cohen's d was calculated to see the effect size of
the differences. Cohen d value vary between -1 and +1, however, it can be greater than
1 (Riazi, 2016). Also, effect size is classified as 0.2 small-effect, 0.5 medium-effect, and
0.8 large-effect (Cohen, 1988). Table 3 shows the differences that participants' DEGDS

according to their attending or not DEGD course.
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Table 3. Game developers’ DEGD self efficacy levels according to their attending

digital educational game development course

DEGDS DEGD N X SS t df p Effect
Scale Factors Course size
Attending Cohen’s
d
Education Yes 66 17.06 2595 5282 216 .000 0.80
No 152 1471 3.171
Game Yes 66.33 11.66
66 6.003 216  .000 0.92
Development
No 152 54.15 1457
Total Yes 66 83.39 13.61 6.151 216 .000 0.94
No 152 68.86 16.95

Independent group t-test was used to examine whether DEGDS has changed
according to the status of game developers taking a digital educational game course.
Results of this analysis, a significant difference was found in favor of who attended
course according to DEGDS scores of the game developers both from the total of the
scale and from the subscales of the scale (p <.05). Meaningful differences have a large
effect size for a total of the scale and the two subscales (d>0.8). Table 4 provides
independent group t-test results to determine whether the participants’ DEGDS levels

differ according to their digital educational game development experience.
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Table 4. Game developers’ DEGD self efficacy levels according to development of

digital educational game

DEGDS DEGD N X ss t df p Effect size

Scale Factors Development Cohen’s d

Education Yes 78 17.01 2371 6.428 216 .000 0.86
No 140 14.54 3.252

Game Yes 78 66.30 10.572

Development 7.616 216 .000 1.02
No 140 53.12 14.799

Total Yes 78 83.32 12277 7.777 216 .000 1.43
No 140 67.66 17.229

When DEGDS was evaluated by independent group t-test according to the
participants' experience of game development, it was found that those with game
development experience were significantly higher than those without experience (p<05).
Meaningful differences for a total of the scale and two subscales have a large affect
(d>0.8).

Item Analysis

In order to perform item analysis for the DEGSS, the raw scores obtained from the scale
are listed as small to large. Afterward, groups were formed with 118 participants with
the highest and lowest scores to determine the lower 27% and upper 27%. According to
the results of the analysis, it was observed that there was a statistically significant
difference between the upper 27% and the lower 27% in terms of the total scores
obtained from the DEGDSS (t (116) = 26.624; p = .000). However, for each item of the
scale, the t value of the difference between the upper and the lower group mean scores
are calculated and presented in Table 5. In addition, item-total correlations are between
567 and .862. These values show that some of the items have medium (.30 - .70) and
some of them have high (.70 - 1.00) item test correlations (Biiyiikoztiirk, 2011).
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Table 5. Independent t-test results for independent groups for sub-27% and upper 27%

of the scale

Item _
Group N X ss df t p

No
Upper group 59 4.81 472

sl 116  13.355  .000
Subgroup 59 3.11 .852
Upper group 59 4.69 701

S2 116  10.670  .000
Subgroup 59 3.11 .892
Upper group 59 4.66 575

s3 116  11.318  .000
Subgroup 59 3.01 955
Upper group 59 4.40 .790

s4 116  9.018 .000
Subgroup 59 2.83 1.082
Upper group 59 4.54 .702

s5 116  14.055  .000
Subgroup 59 2.54 .837
Upper group 59 4.66 512

s6 116  14.108  .000
Subgroup 59 2.71 929
Upper group 59 4,71 493

s7 116 15431  .000
Subgroup 59 2.49 .989
Upper group 59 4.77 418

s8 116  17.369  .000
Subgroup 59 2.54 .896
Upper group 59 4,72 448

s9 116  16.815  .000
Subgroup 59 2.62 .848
Upper group 59 471 456

s10 116  15.164  .000

Subgroup 59 2.64 942
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Upper group 59 4,71 493

s11 116  17.848  .000
Subgroup 59 2.35 .885
Upper group 59 4.66 544

s12 116  17.832  .000
Subgroup 59 2.30 .856
Upper group 59 4,72 448

s13 116  19.409  .000
Subgroup 59 2.38 .809
Upper group 59 4.62 613 15.807

sl4 116 .000
Subgroup 59 2.37 907
Upper group 59 4.76 429

s15 116  19.486  .000
Subgroup 59 2.35 .846
Upper group 59 4,72 448

s16 116  15.950  .000
Subgroup 59 2.54 952
Upper group 59 4.62 553

s17 116  18.498  .000
Subgroup 59 2.22 831
Upper group 59 4.76 429

s18 116  19.361  .000
Subgroup 59 2.44 815
Upper group 59 4,74 476

s19 116  18.218  .000
Subgroup 59 2.42 .855
Upper group 59 4,77 617 16.756

s20 116 .000
Subgroup 59 2,44 876
Upper group 59 4,64 580

s21 116  15.021  .000

Subgroup 59 2,49 935
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Reliability

Internal consistency coefficients were calculated within the scope of the reliability study
of DEGDSS. The Cronbach Alpha coefficient for the first factor which is Education was
.836, for the second factor which is Game Development is .973 and for the total of the
scale was .972. Since the reliability coefficients of .70 and above are considered to be
reliable (Biiyiikoztiirk, 2011; Fraenkel, Wallen, & Hyun, 2012), it can be said that the
calculated reliability coefficients are sufficient. Furthermore, there is a significant
relationship between game development and education factors (r =.739, p=<.00; N =
218). In this respect, it shows an acceptable level of reliability in dimensions.

Confirmatory Factor Analysis

CFA was performed to test the validation of the factor structure associated with EFA. In
order to determine the suitability of the model, the values recommended by
Schermelleh-Engel, Moosbrugger, & Miiller (2003) which are y2 / df, Root Mean
Square Error of Approximation (RMSEA), Standardized Root Meaning (SRMR),
Normed Fit Index (NFI), Comparative Fit Index (CFI), Goodness of Fit Index (GFI) and
Adjusted Goodness of Fit Index (AGFI) are taken as reference. The results of the model

according to good fit and acceptable fit values are given in Table 6.

In comparison with the acceptable and perfect fit index values of the model seen
in Table 6 and the fit index values obtained from CFA, 42 / df = 2.047 (p =<0.01) was
determined. RMSEA = .073; SRMR = .039; NFI = .97, NNFI = .98, CFl = .98;
GFI = .84 and AGFI = .80. The results obtained are acceptable even if they do not have
excellent fit values. These findings confirm the factor structure of DEGDSS as seen in

Figure 3.
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Table 6. Confirmatory factor analysis results

Fit Measure  Good Fit Acceptable Fit Suggested Fit Measures
y2 1df 0<y2/df<2 2<y2/df<3 2.047
RMSEA 0 <RMSEA < .05 05 <RMSEA <.08 0.073
SRMR 0 <SRMR <.05 .05 <SRMR <.10 0.039
NFI 95 <NFI<1.00 90 < NFI<.95 0.97
NNFI 97 <NNFI<1.00 95 <NNFI<.97 0.98
CFl 97 <CFI<1.00 95 <CFI<.97 0.98
GFI 95 <GFI<1.00 90 < GFI<.95 0.84
AGFI 90 < AGFI<1.00 .85 < AGFI <90 0.80
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Figure 3. Confirmatory factor analysis estimated numbers
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Discussion and Results

In this study, it is aimed to develop valid and reliable Digital Educational Game
Development Self-Efficacy Scale. And it is determined that game developers” DEGDS
levels according to their attending DEGD course and their experience in DEGD.

The validity and reliability analysis results obtained from this study reveal that
DEGDSS can be used to measure the DEGDS levels of potential DEG developers. Also,
based on results obtained from DEGDSS, it has been revealed that attending DEGD
course and experiencing DEGD increases game developers' DEGDS levels. Bandura
(1997) stated that one of the main factors affecting self-efficacy is direct experiences. In
addition, the positive experiences and the receiving of a course can positively affect
their self-efficacy (Tschannen-Moran & Hoy, 2007). Findings obtained with DEGDSS

support these studies.

DEGDSS consists of 21 items. Items of the DEGDSS are in a 5-degree Likert
format. The status of participation in each item is graded as "I totally agree" (5), "I
agree” (4), "I am undecided” (3), "I disagree” (2) and "I totally disagree” (1). DEGDSS
is composed of two factors. The first factor of the scale is called Education which
includes 4-item and the second factor is called Game Development which includes 17-
item. Minimum 21 points and a maximum of 105 points can be obtained from the scale.
As the scores obtained from the scale increase, the individuals’ DEGDS levels increase.

DEGDSS is given in appendix.

For the effective development of DEGs, there are digital educational game
development models, which include analysis, design, development, implementation, and
evaluation phases, recommended in related studies (Akgiin et al., 2011; Akilli &
Cagiltay, 2006; Zin et al., 2009). In addition to these phases, Kocadere et al. (2019)
included preliminary analysis phase before the analysis phase.lt can be said that the
tasks that are desired to be carried out in the preliminary analysis/analysis phases of
these models coincide with the Education dimension of DEGDSS. It can also be said
that the content of DEGDSS in the game development dimension is similar to the tasks
that are desired to be performed in the design, development, and application phases of

digital educational game development models. The tasks to be carried out during the
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evaluation phase are both in the education and game development dimension of
DEGDSS. As a matter of fact, in digital educational game development models, the
evaluation phase takes place in the entire digital educational game development process.
Accordingly, it can be said that DEGDSS is compatible with the model to be used when
developing a digital educational game in general. Also, the related studies reveal that
individuals with high self-efficacy level on a particular subject tend to perform better on
that subject (Usher, Li, Butz, & Rojas, 2019). When considered from this point of view,
it can be stated that according to the results obtained from DEGDSS, digital educational
game developers with high DEGDS self-efficacy level can develop more effective
digital educational games. At the same time, the skills envisaged to be acquired within
the scope of digital educational game development training (Kelleci & Kulaksiz, 2017,
2018a; 2018b) are paralleled with the competencies specified in the articles of
DEGDSS.

The number of qualified digital educational game developers should increase in
order to enhance the quality of digital educational games. DEGD trainings/courses can
increase the widespread effect of DEGDSS by enabling the training of potential DEG
developers. Therefore, in future studies, it is recommended to apply to different
characteristic groups of participants. It is suggested to investigate the factors affecting
DEGDS by including different variables in the research process with DEGDSS and to
use DEGDSS to test the effectiveness of DEGD courses/training.
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