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Bu calismanin amaci, miizik Ogretmenlerinin teknopedagojik alan bilgisi (TPACK)
DOI: 10.29299/kefad. 1519563 yeterliliklerini 6l¢gmek amaciyla orijinal versiyonu Ingilizce olarak gelistirilmis m-TPACK
Olgeginin Tiirkge versiyonunun gegerlik ve giivenirlik ¢aligmalarini gergeklestirmektir. Bu
kapsamda Tiirkiye genelinde ¢esitli il ve egitim kurumlarmmda gorev yapan 524 miizik
dgretmenine ulasiimistir. Olgek teknopedagojik alan bilgisi, pedagojik bilgi, miizik alan bilgisi,
teknolojik bilgi, pedagojik alan bilgisi ve altinc1 boyut teknolojik alan bilgisi olmak iizere altt
alt boyutta siniflandirilmistir. Miiziksel Teknopedagojik Alan Bilgisi (m- TPAB) 6lgegi ismi
ile Tiirkgeye uyarlanan 6lgegin boyutlar: arasindaki iliskileri anlamak, boyut ve faktor yapisini
ortaya koymak ve bu yapinin gecerligini test etmek amaciyla Agimlayici Faktor Analizi (AFA)
Gonderim Tarihi: ~ 20.07.2024  ve Dogrulayic1 Faktér Analizi (DFA) yapilmustir. Ilgili analizlerden elde edilen sonuglar
Diizeltme Tarihi: 13.08.2025  toplam varyansin %75,94’linii agikladigimi gostererek m- TPAB 6l¢eginin gecerli bir 6lgme
Kabul Tarihi: 29092026  aract oldugunu ortaya koymustur. Olgekteki her bir faktor icin hesaplanan ve 0.98 ile 0.90
araliginda degisen i¢ tutarlilik katsayilar1 6lgegin giivenilir oldugunu gostermesi agisindan
onemli sonuglardir. Sonug olarak, ¢alismada elde edilen bulgular m- TPAB 6lgeginin gecerli
ve giivenilir bir ara¢ oldugunu ortaya koymustur.
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gecerlik giivenirlik calismasi, 4hi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi, 27(3), 1446-1484. 10.29299/kefad.1519563

Giris

Gilinlimiiz teknolojik gelismeleri, 6grenme, Ggretim ve egitim yaklasimlarinda da 6nemli degisiklikler
meydana getirmektedir. Dijital araclarin yayginlasmasinin da etkisiyle hem endiistri hem de egitim
teknolojilerinde yasanan ilerlemeler, bilgiye ulasimi olduk¢a kolay hale getirmis ve bilgi aktarimi iizerine
kurulu 6nceki egitim anlayisinin degisimini zorunlu kilmigtir. Bilginin ezberlenmesinden ¢ok, dogru sorularin
sorulmasi ve karsilasilan bilgi iizerinde elestirel diisiinmenin dnemi artmistir. XXI. yiizyil becerileri olarak
adlandirilan ¢esitli yetkinliklerin okullarda kazandirilmasina yonelik ¢abalar1 da artirmistir. Giiniimiize kadar
stiregelen okuma, matematik, cografya, tarih gibi temel konularin yaninda 6grenme ve yenilik becerileri, bilgi,
medya ve teknoloji becerileri ile yasam ve kariyer becerileri olarak gruplandirilmistir (Trilling ve Fadel, 2009).
XXI. ylizy1l becerileri de egitim programlarinin i¢ine eklenmeye baglamistir. Miizik Ogretmenlerinin
teknolojik pedagojik ve alan bilgisi diizeylerinin 6l¢giilmesine iliskin bu arastirma, XXI. yiizyil becerilerinden
bilgi, medya ve teknoloji becerileri kapsami i¢ginde degerlendirilmektedir. Dijital cagda bireylerin, etik kurallar
cer¢evesinde dogru bilgiyi secerek ve yaratici bir bigimde kullanmasi beklenmektedir (Trilling ve Fadel,
2009).

Miizik alaninda da dijital ses kayit, ses diizenleme ve iletisim teknolojileri besteleme ve dinleme bigimlerinde
biiyiik degisimlere yol agmis ve bu degisimlerin yansimalari her diizeyde miizik egitim ve Ogretim
yaklasimlarinda goriilmeye baglamistir. MENC: Ulusal Miizik Egitimi Dernegi gibi sanat egitimi kuruluslari,
miizik ve diger sanatlarda standartlara dayali Ogretimin cesitli diizeylerdeki Ogrencilere XXI. yiizyil
becerilerinin farkli simif seviyelerinde nasil 6gretebilecegini gosteren sanat becerileri haritalari olusturmaya
baglamislardir (Shuler, 2011). Gilinlimiiz Ogretmenlerinin XXI. yilizyll Ogrenenlerine hitap ettigi

Yazar' : Giilsah SEVER, Dog. Dr., Gazi Universitesi, Tiirkiye, gsever@gazi.edu.tr, gulsah.sever@gmail.com, 0000-0003-0559-6993

1446


mailto:gsever@gazi.edu.tr
mailto:gulsah.sever@gmail.com
10.29299/kefad.1519563
http://kefad.ahievran.edu.tr/
https://orcid.org/0000-0003-0559-6993

G. Sever Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

diisiiniildigiinde, dgretmenlerin de bu c¢agin yeterlilik ve becerilerine sahip olmasi gerekmektedir (Yalgin-
Incik, 2020, s. 1100). Ancak ¢ogu dgretmenin miizik siniflarinda teknoloji kullanmak konusunda rahatsiz
hissettikleri belirtilmektedir (Dorfman, 2008). Dorfman (2022), 6gretmenlerin yasadigi bu rahatsizlik hissinin
hem bireysel hem de kuramsal diizeyde teknolojiyi miizik egitimi i¢in kullanma konusundaki hazirliksizliktan
kaynaklandigint belirtmistir. Bireysel diizeyde bu durumun lisans veya lisansiistii Ogretmen egitimi
miifredatindaki egitim eksikliklerinden, derslerde teknoloji kullanimina yonelik planlama yapmak igin
ogretmenlerin ayirabilecekleri zamanin darligindan, bu teknolojilerin siirekli degisen yapisindan ve
Ogretmenlerin teknoloji konusunda kendilerini bagarili hissetmelerini engelleyen sabit bakis acilarindan
kaynaklanabilecegini ifade etmistir. Kuramsal diizeyde ise her ne kadar teknolojiyi miizigi 6grenmek i¢in
kullanmak yeni bir fikir olmasa da teknolojik pedagojinin nispeten yeni oldugunu belirterek, miizik derslerinde
teknoloji kullanimin1 sistematik bir hale getirecek bir model gelistirilmesine ihtiya¢ bulundugunu
vurgulamistir. Sistematik cergeve gelistirme ¢alismalari Shulman'in (1986) 6gretimdeki yedi bilgi boyutunu
tanmimladig1 pedagojik alan bilgisi (PCK) kavrami {izerine ¢aligmasi ile baslamig; Mishra ve Koehler (2006)
tarafindan teknolojinin de eklenmesi ile TPACK formuna doniigsmiistiir (Thompson, 2007). TPACK olarak
bilinen bu model, teknolojik bilgi, pedagojik bilgi ve alan bilgisi fikirlerini kapsar ve bunlarin tiimi,
ogretmenlerin teknoloji destekli 6gretimde etkili bir zemin olusturan Teknolojik Pedagojik ve Alan Bilgisini
olusturmak tizere kesigir. Hunter (2015), teknolojinin derslerde etkili kullanimina iligskin olarak teknolojik
pedagojik alan bilgisi (TPACK) modelinin 6gretmenler ve arastirmacilar i¢in uygulamalarinda ortak bir dil
gorevi gordiigiini belirtmigtir. TPACK modelinin gercevesi Sekil 1°de goriilmektedir.

Sekil 1
TPACK- TBAP Modeli (Koehler & Mishra, 2009, 63)
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Sekil 1’de goriilen her bir daire bir temel alan1 belirtirken, kesisim noktalar1 bu alanlarin i¢ ige gectigi alan
iizerine yapilan tanimlamalar1 ifade etmektedir. Koehler ve Mishra’ya (2009) gore TPACK’in yedi bilgi alan;

e Igerik Bilgisi (CK): Ogretmenlerin, 6grenilecek veya dgretilecek konu hakkindaki bilgisi,
Pedagojik Bilgi (PK): Ogretmenlerin 6gretme ve dgrenme siirecleri ile uygulamalar1 veya yontemleri
hakkinda derin bilgisi,

e Teknoloji Bilgisi (TK): Teknoloji, araglar ve kaynaklar hakkinda diisiinmenin ve bunlarla ¢alismanin
belirli yollar1 hakkinda bilgi,

e Pedagojik Alan Bilgisi (PCK): Belirli bir igerigin 6gretiminde uygulanabilir pedagoji bilgisi,

e Teknolojik Igerik Bilgisi (TCK): Teknolojinin ve igerigin birbirini etkileme ve kisitlama bi¢iminin
anlagilmasina iligkin bilgi,

e Teknolojik Pedagojik Bilgi (TPK): Belirli teknolojilerin belirli sekillerde kullanildiginda 6gretme ve
Ogrenmenin nasil degisebileceginin anlagilmasina iliskin bilgi,

kullanan pedagojik tekniklere iligkin bilgi olarak &zetlenebilir.
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Dorfman (2022) da TPACK modelini teknolojinin 6gretme yontemlerimiz ve 6grencilerimizin 6grenmeleri
iizerindeki etkisinin anlasilmasi olarak ifade etmistir. Yapilan ¢alismalarda egitimde teknoloji, pedagoji ve
alan arasinda anlamli bir model olusturan TPACK’in farkli disiplinlerin alan bilgilerinin degiskenligi
nedeniyle her disiplin igin tekrar calisilmasi1 geregi belirtilmektedir (Voogt vd., 2013; Bauer, 2014). Miizik
egitimi alanina uyarlandiginda alt boyutlar1 yeniden tanimlayarak 6rneklemek modelin anlasilmasi bakimindan
onemlidir. Miizik alanina uyarlanmis halinde alan bilgisi CK, miizikle ilgili bilgiyi ifade eder. Bu, besteleme,
dogaclama ve diizenlemedeki bireysel miizik becerilerinin yani sira miizik dinlemeyi, miizik teorisi bilgisini,
miizik tarihi ve kiiltiirel baglamlar1 da igerir. Kapsamli olarak bu, 6gretmenin miizik uzmanligi veya
miizisyenligi anlamina gelir. Pedagojik bilgi PK, disiplinler arasi pedagojik ve egitsel yonlere odaklanir. PK,
ogretimin farkli 6grencilere ve onlarin ihtiyaglarina uyarlanmasina iliskin geri bildirim, dogrudan 6gretim,
problem ¢dzme veya proje tabanli 6gretim gibi konulart igerir. Ayrica grup ¢alismalar1 veya sinif yonetimi de
bu alan icinde ele alinir. Teknolojik bilgi TK, teknik sorunlari ¢6zme ve farkli teknolojilerle basa ¢ikma
becerisi, mevcut veya yenilik¢i teknolojiler hakkinda bilgi ve bu teknolojilere gosterilen ilgiyi igerir (s. 14).
Teknolojik alan bilgisi TCK, miizik igerigi ve teknoloji arasindaki iligskiye odaklanir. Teknolojiler, miizikal
uygulamalarin (6rnegin rock miizik, elektro gitar vb.) temelini olusturur ve teknolojideki bir degisiklik igerikte
bir degisiklik gerektirir. Bu, teknolojik gelismeler hakkinda baglamsal bilgi veya miizikolojik bilgiden daha
cok, eserlerin miizik derslerinin igerigi {izerindeki etkisi hakkinda bilgi ile ilgilidir (Bowman, 2014, s. 61).
Teknolojik-pedagojik bilgi TPK, teknolojiyi degistirirken 6gretme ve 6grenme yollarinda meydana gelen
degisiklikler hakkindaki bilgileri icerir (Koehler ve Mishra, 2009, s. 16). Her ii¢ temel bilgi alaninin ortiisen
alan1 teknolojik pedagojik alan bilgisidir (TPACK). Buna gore profesyonel miizik pedagojik bilgisi,
teknolojileri dgrencilerin ve sinifin bireysel 6grenmelerine uyarlama ve belirli miizikal igerigi kesfetme ve
etkilesimlerinde miimkiin oldugunca etkin kullanma becerisi anlamina gelir (Bauer, 2014, s. 15).

Tiirkiye’de de teknolojik pedagojik alan bilgisi modeli ¢ercevesinde miizik 6gretmenleri ve 6gretmen adaylari
ile galigmalar yapildig1 goriilmektedir. Ornegin 6gretmen adaylarma odaklanan galismalardan Cetinkaya ve
Kaya (2023), 88 miizik 6gretmeni aday1 ile karma yontem kullanarak Sinifta Teknoloji Kullanimina Yo6nelik
Egilim Olgegi'ni uygulamus, adaylarm teknoloji kullanim egilimlerinin ortalamanin iizerinde oldugunu ancak
miizik yazilimlarna iligkin farkindaliklarinin diisiik oldugunu ve o6gretmenlik uygulamasinda teknoloji
kullanim sikliginin sinirh kaldigini ortaya koymustur. Kibici (2022), Orta Anadolu'dan 231 miizik 6gretmeni
ile gerceklestirdigi nicel arastirmada Bayraktar'n (2015) Ogretmenler igin Teknolojik Yeterlik Olgegi'ni
kullanarak cinsiyet, yas ve okul tiiriine gore teknolojik yeterlik algilarinda anlamli farkliliklar tespit etmis ve
hizmet i¢indeki O6gretmenlere odaklanmasiyla diger calismalardan ayrilmistir. Afacan ve Cemil (2016)
O0grenim goriilen universite, aylik gelir, bilgisayar kullanma durumlart gibi c¢esitli demografik 6zellikler
bakimindan Tiirkiye’deki miizik 6gretmeni adaylarinin teknopedagojik alan bilgisi yeterliklerini inceledikleri
caligmalarinda Sahin (2011)’in gelistirdigi TPACK 06l¢egini kullanilmiglardir. Calismada katilimcilarin alan
bilgisi ve pedagojik alan bilgisi boyutlarinda yiiksek puanlar aldiklari, teknolojik pedagojik alan bilgisi
boyutunda orta diizeyde kendilerini yeterli gordiikleri ortaya ¢ikmistir. Ayni 6lgegin kullanildig: bir diger
calismada Tuncer ve Bahadir (2016) dgretmen adaylariin teknopedagojik alan yeterlikleri ile 6gretmenlik
meslegine iligkin tutumlar1 arasindaki iligkiyi incelemistir. Ancak bu iki ¢alismada da miizik alaninin alt
boyutlart yer almamigtir.

Bu calismalarda kullanilan 6lg¢ekler o6gretmenlik mesleginin genel pedagojik boyutlari dikkate alinarak
hazirlanmigtir. Buna karsin miizik, resim, spor gibi hem kuramsal hem de uygulamali alanlarda 6gretmenlerin
alana 0zgl farkli yeterliklere de sahip olmasi beklenmektedir. Bu genel olgekler miizik 6gretmenlerinin
besteleme, dogaclama, calgi calma, sdyleme ve miizik tarihi gibi alt boyutlardaki yeterlik algilarini 6lgme
konusunda bir ihtiya¢ olusturmustur. Ayrica genel Slgeklerde 6gretmenlerin teknoloji kullanimi yogunlukla
sinif i¢indeki egitim teknolojilerinin kullanimina yonelik olarak hazirlanmistir. Ancak miizikte dijital ses kayit,
diizenleme, ornekleme, ses sentezleme gibi teknolojilerin miizik iiretimini ve dolayisiyla miizik egitimini de
doniistiirdiigli goriilmektedir. Bu nedenle alan yazinda miizik 6gretmenlerine iliskin teknopedagojik ihtiyaglar
gidermek iizere cesitli ¢alismalarin yapildigi goriilmektedir. Ornegin; Giindogdu ve Deniz (2013),
Istanbul'daki 55 kamu ve 6zel kurumdan 92 miizik égretmeni ile yiiriittiikleri calismada, 10 yeterlik alam ve
47 maddeden olusan "Miizik Ogretmenleri Mesleki Yeterlik Anketi" gelistirerek teknoloji kullanimini daha
genis bir mesleki yeterlik profili i¢cinde degerlendirmis ve 6gretmenlerin genel olarak yeterli olduklarini ancak
spesifik teknik ve topluluk yonetimi alanlarinda 6nemli eksiklikler bulundugunu ortaya koymustur. Avci
(2020) uygulamal1 disiplinlere mensup ve teknoloji kullamiminda yetkin olmayan Ogretmenlerin uzaktan
egitim-0gretim siirecinde yasadiklar1 zorluklara vurgu yaptig1 ¢aligmasinda “Dijital Teknopedagojik Miizik
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(DiTeM) Egitimi” isimli bir model 6nerisinde bulunmustur. Bu ¢alismalar1 destekleyici olarak miizik 6gretmen
adaylarinin teknoloji 6zyeterlik ve tutumlari arasindaki iliski (Atabek ve Burak, 2019), miizik 6gretmenlerinin
dijital okur yazarlik durumlan (Yilmaz ve Temiz, 2023) gibi calismalarin artis gosterdigi goriilmektedir.
Ancak bu caligmalar da miizik d6gretmenlerinin teknopedagojik yeterliklerini 6zyeterlik, dijital okur yazarlik
gibi farkli Slceklerle iliskilendirerek kullanmaktadir. Son olarak Kocakaplan ve Akkas (2024), 35 miizik
Ogretmeni ve 32 miizik egitimi uzman ile gergeklestirdikleri nitel vaka ¢alismasinda, Teknolojik Pedagojik
Alan Bilgisi (TPAB) cergevesini kullanarak acgik uglu sorularla yeterlik maddelerini toplamis ve
uygulayicilarin uzmanlardan daha az TPAB yeterlik maddesi irettiklerini, 6zellikle teknolojik pedagojik
entegrasyon alaninda algilanan bosluklarin oldugunu tespit etmistir. Bu ¢calismalarin alanda biiyiik bir ihtiyaci
karsilamaya yonelik oldugu sOylenebilir. Ancak bu calismada da nitel bir yontem izlenmis ve miizik
ogretmenlerinin teknolojik ve pedagojik yeterliklerinin neler olabilecegi belirlenmeye calisilmistir. Ancak
miizik 6gretmenlerinin teknolojik, pedagojik ve alan bilgilerinin tamamini degerlendirebilecek nitelikte
gecerlik glivenirligi yapilmis bir 6l¢ek bulunmadig1 goriilmiistiir.

Ogretmenlerin egitim teknolojisini gercek anlamda kullanmadan once bilgi, beceri ve deneyim edinerek
teknolojiyle ilgili olarak kendilerini rahat hissetmeleri 6nem tasimaktadir (Bauer vd., 2003). Miizik
Ogretmenlerine sunulan farkli dijital teknolojilerin pedagojik yaklagimlarini ve Ogretim yoOntemlerini
degistirdigi belirtilmektedir (Atabek ve Burak, 2019). Ancak miizik 6gretmenlerinin alan yeterliklerini de
iceren Tiirkce bir Olgek caligmasi bulunmadigindan onceki ¢aligmalarda “Egitim Teknolojisi Standartlari
Ozyeterlilik Olgegi” (Simsek ve Yazar, 2016), “Egitimde Teknoloji Kullammma Yo6nelik Tutum Olgegi”
(Oztiirk, 2006) ve Tiirkgeye cevrilen genel egitime yonelik TPACK &lgekleri kullanilarak bu calismalarin
yapildig1 goriilmektedir. Bu gerekce ile miizik alan bilgisinin alt boyutlarini da igeren bir Slgege ihtiyag
duyuldugu goriilmektedir. Bu ihtiyaci karsilamak {izere Bauer (2013) genel egitim i¢in tasarlanmis TPACK
Olceklerinden yola c¢ikarak miizigin alt boyutlarini da igeren bir modiil daha eklemis ve yeni bir 6lgek
gelistirmistir. TPACK cergevesinin ve Bauer’in (2013) 6lgeginin alandaki biiyiik bir ihtiyaci karsiladigini
sonraki ¢aligmalardan da gozlemlemek miimkiindiir. Cin'deki Teknolojik Pedagojik Alan Bilgisi (TPACK)
arastirmalar1 Teknolojik Pedagojik Miizik Bilgisi (TPMUK) ismiyle Cin egitim sistemine uygun olarak
gergevesinin gelistirilmesine odaklanmis ve Bauer’in gelistirdigi dlgek cergevesinde uyarlamalar yapilmistir
(Ma, 2023). Bir bagka calismada Bauer’in (2013) 6l¢cegi Godau ve Fiedler (2018) tarafindan Almanca’ya
uyarlanmistir. Doherty (2019), teknik 6z yeterlilige 6zel dnem vererek, miizik 6gretmenlerinin teknoloji,
ogretim ve TK (m-TPACK) alanlarindaki 6z yeterliliklerini incelemek igin nicel arastirma yontemleri
kullanmigtir. Caligma ayrica, Bauer tarafindan yapilan m-TPACK anketinin faktdr yapisinin, miizik
ogretmenlerinin her bir TPACK alanindaki sorular1 6lgmek igin uygun oldugunu dogrulamistir.

Bu ¢ercevede calismanin amaci, miizik egitimindeki teknolojik, pedagojik ve alan bilgisi konusunda kendinden
sonraki ¢aligmalara da kaynaklik eden ve etkililigi literatlirdeki diger ¢aligmalarla da kanitlanmig olan, Bauer
(2013) tarafindan gelistirilen Musical Technological Pedagogical and Content Knowledge [m-TPACK]
Olceginin Miizikal Teknolojik, Pedagojik Alan Bilgisi (m-TPAB, ismi ve kisaltmasiyla Tiirkceye kiiltiirel
adaptasyonu ile gecerlik giivenirlik ¢alismasinin yapilmasidir.

Yontem
Desen

Bu arastirma, miizik egitimi alaninda dgretmenlerin teknopedagojik alan bilgilerini 6lgmeye yonelik olarak
gelistirilen M-TPACK o6l¢eginin Tiirkgeye uyarlanmasini amaglayan metodolojik bir caligmadir. Metodolojik
arastirmalar; var olan bir 6lgme aracinin farkli dil ve kiiltiirlere uyarlanmasi ya da psikometrik 6zelliklerinin
sinanmas1 amactyla yiiriitiilen calismalari kapsamaktadir (Karasar, 2012). Olgegin uyarlama siirecinde Beaton
vd. (2000) tarafindan onerilen ¢apraz kiiltlirel uyarlama yonergeleri esas alinmstir.

Orneklem

Bu arastirmada kartopu ornekleme yontemi kullanilmistir. Kartopu 6rnekleme arastirmacinin baslangigta
ulasabildigi katilimecilardan, bu katilimcilarin kendi sosyal aglarindaki diger potansiyel katilimcilara
yonlendirme yapmasi isteyerek orneklem biiyiikliigliniin arttirilldigi, zincirleme yonlendirmeye dayal
olasiliksiz bir 6rnekleme teknigidir (Heckathorn ve Cameron, 2017). Kartopu 6rnekleme siireci, arastirmacinin
ilk olarak "tohum" katilimcilar1 belirlemesiyle baslar ve bu katilimcilardan arastirma kriterlerine uyan diger
bireyleri yonlendirmeleri istenerek dalgalar halinde ilerler (Isaias vd., 2013). Her bir katilimci, sonraki
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katilimcilara ulagsmak igin bir koprii islevi goriir ve bu sekilde 6rneklem sosyal ag yapisi iizerinden
genigler (Parker vd., 2019). Bu arastirma kapsaminda arastirmaci dncelikle yakin ¢evresinden ulagabildigi
miizik 6gretmenlerine 6lgegi gondermis ve bu 6gretmenlerden 6lgegi kendi meslektas aglarindaki diger miizik
ogretmenlerine gondermesini istemistir. Bu zincirleme yonlendirme siireci sonucunda Tiirkiye genelinde Milli
Egitim Bakanligi’na bagli devlet ve 6zel okullarda gérev yapan 524 miizik 6gretmenine ulagilmistir.
Arastirmaya katilan miizik 6gretmenleri ile ilgili tanimlayici bilgiler Tablo 1’de yer almaktadir.

Tablo 1

Arastirmaya Katilan Miizik Ogretmenlerinin Tammlayici Bilgileri

Degisken Alt Boyutlar N %
Cinsiyet Kadin 338 64.50
Erkek 186 35.49
Egitim Durumu On Lisans 3 57
Lisans 2901 55.53
Yiiksek Lisans 193 36.83
Doktora 37 7.06
Calisilan Kurum Devlet 351 66.98
Ozel 133 25.38
Diger 40 7.63
Calisma Yeri Kentsel 394 75.19
Kenar mahalle 70 13.35
Kirsal 60 11.45
Ogretmenlik Deneyimi 0-5 104 19.84
6-10 114 21.75
11- 15 146 27.86
16- 20 77 14.69
21-25 50 9.54
26- 30 22 4.19
Toplam 524 100

Tablo 1°de goriildiigi gibi arastirmaya katilan miizik 6gretmenlerinin farkli cinsiyet, ¢alisma deneyimi, egitim
durumu ve farkli kurumsal yapilarda gorev yaptiklart goriilmektedir. Farkli deneyime sahip miizik
ogretmenlerine ulasilmis olmasinin arastirmanin  gegerligini arttirdign diisiiniilmektedir. Ogretmenlerin
¢ogunlugunun kentsel bolgede yerlesimi olan devlet kurumlarinda 11- 15 yil aras1 6gretmenlik deneyimi olan,
lisans mezunu ve kadin oldugu goriilmektedir.

Verilerin Toplanma Siireci

Bu ¢alismada, Hambleton ve Patsula (1999) tarafindan 6nerilen 6lgek uyarlama agamalari temel alinmistir. Bu
stiregler, sirasiyla Hazirlik, Uyarlama ve Gelistirme ve Onay Asamasi bagliklar altinda 6zetlenmekte olup,
uyarlanan aracin orijinal 6l¢ek ile kavramsal, dilsel ve psikometrik esdegerligini giivence altina almayi
hedefler. 1k olarak, Hazirlik Asamasi'nda, dlgegin uyarlanma amaci netlestirilir ve kaynak/hedef kiiltiire dair
yetkinlik diizeyi yiiksek cevirmenler ve alan uzmanlar belirlenir. Ikinci olarak, Uyarlama ve Gelistirme
Asamasi'nda, 6lgegin igerigi titiz bir ¢eviri ve dogrulama siirecinden gegirilir; bu siire¢, maddelerin birden
fazla bagimsiz ¢evirmen tarafindan hedef dile ¢evrilmesini (Ceviri), ¢evirilerin uzmanlar paneli tarafindan
gozden gecirilerek tek bir taslakta birlestirilmesini (Sentez) ve son olarak anlam kaymalarini tespit etmek
amaciyla bu taslagin orijinal dile geri gevrilmesini (Geri Ceviri) igerir. Son ve 6nemli basamak olan Onay
Asamasi'nda ise, uyarlanan 6lgegin psikometrik gecerligi ve gilivenilirligi ampirik olarak test edilir; bu, hedef
kitle ile yiiriitiilen biligsel goriismeler ile maddelerin anlagilirliginin teyit edilmesini ve temsili bir 6rneklemle
gerceklestirilen pilot calisma ile yapisal esdegerligin (6rnegin Dogrulayici Faktdr Analizi aracilifiyla)
istatistiksel olarak dogrulanmasinm kapsar. Bu adimlarin tamamlanmasiyla, kiiltiirlerarasi karsilagtirmalar igin
gecerli ve giivenilir bir 6lgiim aract elde edilmis olur. Bu c¢alismada da oncelikle Tiirkiye’de yapilmis
aragtirmalar incelenerek uyarlanmasi planlanan m-TPACK 6lgeginin boyutlarinin bilimsel ihtiyaci karsilayip
karsilamayacagima ve iilke kiiltiiriine uygunlugu degerlendirilmistir. ilgili ¢alismanm yapilmasiin 6nemli
oldugu diisiiniilmiistiir. Olgek, miizik 6gretmenlerinin teknolojik pedagojik alan bilgisi ve kesisim boyutlarm
belirlemekte kullanilmaktadir. Olgek uyarlamasi stratejisinin benimsenmesi, esas olarak uluslararas gegerligin

1450



G. Sever Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

aktarilmasi ve kaynak kullaniminda etkinlik ilkelerine dayanmaktadir. TPACK (Teknolojik Pedagojik Igerik
Bilgisi) cercevesi kabul goren ve evrensel bir 6gretim bilgisi yapisini temsil eden giiglii bir kuramsal modeldir.
Bu nedenle 6zgiin bir dlgek gelistirme siirecinin gerektirdigi yiiksek zaman, emek ve maliyet gbz Oniine
alindiginda, Hambleton ve Patsula (1999) tarafindan vurgulanan metodolojik adimlarla titizlikle uyarlanmas,
zaten gecerligi kanitlanmis bir aracit kullanmanin bilimsel agidan daha rasyonel bir yaklasim oldugu
diistiniilmiistiir. Bu tercih, uyarlanan aracin orijinal 6lgek ile dogrudan karsilastirilabilir olmasini saglayarak,
arastirmanin bulgularinin uluslararasi literatiir ile biitiinlestiremeye ve farkl kiiltiirlerdeki TPACK gelisim
profillerine iliskin karsilastirmali ¢aligmalarin yapilabilirligini artiran giiglii bir gerek¢e sunmaktadir. Bu
strateji ile, kiiresel TPACK yapisint 6lgme amactyla halihazirda var olan giivenilir bir bilgi kaynagina atif
yapilarak, calismanin bilimsel temeli saglamlastirilmasi amaglanmastir.

Olgegin uyarlanmasinda ilk asamada orijinal dili Ingilizce olan 6lgek Tiirk¢eye cevrilmistir. Cevirinin gegerli
giivenilir ve dilin kiiltiirel 6zelliklerini tam olarak yansitma 6zelligine sahip olmasi i¢in literatiirde cesitli
yontemler dnerilmektedir. Ornegin, Oliveira ve digerlerine (2018) gdre tek yonlii ceviriler, Beck ve digerlerine
(2003) gore ise geri gevirili yontemler, iki dilli bireylerin yer aldig1 yontemler, komite yaklagimi ve on-test
kullanim1 gibi yontemler arastirma ve uygulamalarda siklikla bagvurulan yontemler arasindadir. Dil kdkeni
bakimindan farkliliklarin olmasi (Furukawa vd., 2014), miizik egitimi alaninda iki dilli uzman bulunmasinin
zorlugu goz oniinde bulunduruldugunda hem dil hem de alan uzmanlarinin birlikte ¢aligmasina imkan veren
komite yaklasimi bu ¢aligma icin tercih edilmistir. Ceviri komitesinde anadili Tiirkge ve Ingilizce olan iki
akademisyen ve miizik egitimi alan uzmanlarindan her iki dile de hakimiyeti olan toplam bes kisilik bir ekip
gorev yapmistir. Komitedeki uzmanlar 6nce ayri ayri 6lgegi Tirkceye ¢evirmiglerdir. Ardindan her bir ¢eviri
formu aragtirmaci tarafindan incelenerek farklilik gosteren kisimlar belirlenmistir. Bu kisimlar iizerinde ortak
fikir birligine varmak i¢in komite toplantisi gerceklestirilmistir. Cevirisi tamamlanan form, Tirkceye
uygunlugu bakimindan iki farkli Tirk¢e uzmanmin da gorlisiine sunulmustur. Tiim uzman goriislerinin
almmasindan sonra form son haline getirilmistir.

Asil uygulamaya gecilmeden once Tiirkiye genelinde segilen miizik &gretmenlerine Olgegin cevirisi
gonderilerek goriisleri alinmistir. Bu ¢alismaya 19’u kadin (%63.3); 11’1 erkek (%36.6) kisiden olusan toplam
30 miizik 6gretmeni katilmistir. Miizik 6gretmenleri, kendilerine gonderilen formda her maddenin yanina
“anlasiliyor”, “daha iyi ifade edilebilir” ve “Oneriler” secenekleri altinda goriislerini belirtmislerdir. Bu
gorlsler arastirmacilar tarafindan incelenerek 6l¢ek asil uygulama icin hazir hale getirilmistir.

Arastirmanin sonraki asamasinda, 0l¢ek 524 miizik 6gretmenine uygulanarak ilgili istatistiksel gegerlik ve
giivenirlik analizleri yapilmistir. Olgek uyarlama ile ilgili literatiir incelendiginde, gegerlik giivenirlik
acisindan en az 6lgek maddelerinin iki kati kadar biiytikliikte bir 6rneklem sayisina ulasilmasi 6nerilmektedir
(Preacher ve McCallum, 2002). Bu calismada 41 maddeden olusan o6l¢egin 12 kati kadar bir 6rneklem
biiytikliigiine ulasildigi, bu bakimdan da oldukga yeterli diizeyde oldugu goriilmektedir.

Veri Toplama Araclari
Miizik Ogretmenleri icin Teknolojik Pedagojik Alan Bilgisi Olgegi (m- TPAB)

Calisma kapsaminda m-TPAB kullanilmistir. Olgegin icinde miizik dgretmenlerinin cinsiyet, egitim durumu,
hizmet yili, hizmet yeri, hizmet verdigi okul tiirii gibi demografik bilgileri toplamak amaciyla bir kisisel bilgi
formu da halihazirda bulunmaktadir. Bu formda, miizik 6gretmenlerinin ¢aligtigr sinif diizeyleri Amerika
egitim sistemine gore derecelendirilmistir. Bu sistemde miizik 6gretmenleri bando, yayl ¢algilar ve koro gibi
Ozellestirilmis dersleri de yiiriitmektedirler. Formun uyarlamasi yapilirken MEB programi gz Oniinde
bulundurularak bu derslere iliskin se¢enekler kaldirilmistir. Genel egitim amaciyla hazirlanan Teknolojik
Pedagojik Icerik Bilgisi olcegi (TPACK) ilk olarak Bauer (2013) tarafindan miizik egitimi alanina
uyarlanmistir. Bauer (2013) tarafindan olusturulan m-TPACK o6lg¢egi, gecerlik ve giivenirligi bagka
caligmalarla ortaya konmus olan mevcut iki 6lgege dayali olarak (Bauer vd., 2003; Schmid vd., 2009)
olusturulmustur. Uc béliimden olusan m-TPACK’in ilk béliimii ile miizik &gretmenlerinde teknolojik,
pedagojik ve alan bilgisini olusturan cesitli bilesenler dlgiilmeye calisiimistir. Olgegin bu boliimiiniin temeli,
Schmidt vd. (2009) tarafindan 6gretmen adaylarinin ¢esitli TPACK alanlarindaki durumlarini 6lgmek igin
gelistirilen bir olgege dayanmaktadir. Teknolojik alan bilgisi ve pedagojik bilginin kesisimi ile olugsan bu
alanlar; (a) teknoloji bilgisi (TK), (b) alan bilgisi (CK), (c) pedagojik bilgi (PK), (d) pedagojik alan bilgisi
(PCK), (e) teknolojik pedagojik bilgi (TPK), (f) teknolojik alan bilgisi (TCK) ve (g) teknolojik, pedagojik ve
alan bilgisidir (TPACK).
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Schmidt ve digerlerinin (2009) ¢alismasina ek olarak Bauer (2013) 6l¢ege miizik 6gretmenligine yonelik yeni
maddeler ekleyerek lgegi gelistirmistir. Ilgili maddeler ve TPACK 6lcegi ile paralelligi; (a) teknoloji (TK),
(b) miizik (CK), (c) 6gretime yonelik genellestirilmis yaklagimlar (PK), (d) 6gretim icin miizige 6zgi
yaklagimlar (PCK), (e) miizikte kullanilan teknolojiler (TCK), (f) teknoloji ile 6gretim icin genel yaklagimlar
(TPK) ve miizik, teknoloji ve 6gretme ve dgrenme stratejilerini birlestirme stratejileri (TPACK) seklinde
olmustur. Referans alinan 6lgek, toplam 47 besli likert tipi maddeden olusmaktadir. Olgek, kesinlikle
katilmiyorum (1) ve tamamen katiltyorum (5) arasinda degisen besli likert formatinda puanlanmaktadir. Olgek
7 alt boyuttan olugmaktadir. Bu 6l¢ek miizik dgretmenlerinin ilgili alt boyutlara iliskin 6z degerlendirilmis
bilgi diizeylerini belirlemek amaciyla kullanilir. Maddelerin tamami, yiiksek puanin yiiksek algilanan
yeterliligi temsil ettigi dogrudan kodlama mantigiyla yapilandirilmistir. Her bir katilimcinin yedi alt boyutta
verdigi puanlar toplanarak ham puan elde edilir. Ham puanlar daha sonra her bir bilesenin gorece giiglii ya da
zayif yonlerini saptamak amaciyla ylizde puana doniistiiriiliir. Yiizde puani, bireyin elde ettigi ham puanin
ilgili alt boyutta ulasilabilecek maksimum olasi puana boliinmesiyle hesaplanir. Tiim alt boyutlarin puanlari
birlestirilerek genel 6lgek puanina ulasilir. Bu arastirmada Musical Technological Pedagogical and Content
Knowledge m- TPACK, Miizik Ogretmenleri i¢in Teknolojik Pedagojik Alan Bilgisi Olgegi adiyla Tiirkceye
uyarlanarak m-TPAB kisaltmasi ile kullanilmistir.

Olcek Ceviri Geribildirim Formu

Arastirmada bir diger veri toplama araci olarak, arastirmacilar tarafindan hazirlanan, 6lgek ceviri geribildirim
formu kullanilmigtir. Bu form asil uygulamaya gecilmeden oOnce Olgegin cevirisi hakkinda miizik
Ogretmenlerinin goriis ve Onerilerinin alinmasi i¢in olusturulmustur. Formda 6lgek maddelerinin Tiirkge
versiyonlar1 yer almaktadir. Her bir madde i¢in “anlasiliyor”, “daha iyi ifade edilebilir” ve “Oneriler”
seceneklerini igeren yerler birakilarak miizik 6gretmenlerinden geribildirim alinmustir.

Verilerin Analizi

Verilerin analizi asamasinda ilk olarak ¢aligmaya katilan miizik 6gretmenlerinin cinsiyet, egitim durumu,
calistiklar1 kurum tiirii, ¢aligma yil1, ¢calisma yeri gibi demografik 6zelliklerini belirlemek amaciyla frekans ve
yiizde analizi yapilmistir. ikinci asamada ise orijinal dili olan ingilizceden Tiirkceye cevirisi yapilmis olan m-
TBAP olceginin faktor yapisini, boyutlarini ve boyutlar altinda yer alan maddeleri ortaya ¢ikarmak igin
Acgimlayici Faktor Analizi (AFA) ve bu boyutlarin uyumunu incelemek {izere de Dogrulayici Faktor Analizi
(DFA) islemleri yapilmistir. Her iki analiz i¢in de .05 anlamlilik diizeyinde hesaplamalar yapilmustir. Istatistik
islemlerde SPSS 20.0 ve AMOS paket programlarindan yararlanilmustir.

Bu baglik altinda, aragtirmanin temelini olusturan Bauer’in (2013) gelistirmis oldugu orijinal dlgege iliskin
gecerlik giivenirlik ¢aligmalarma yer verilmistir. Ilgili 6lcegin Tiirkceye uyarlama c¢aligmalar1 kapsamindaki
gecerlik giivenirlik analizleri bulgular kisminda yer almigtir. Orijinal 61¢egin giivenirlik caligmalarina Amerika
Birlesik Devletleri genelinde gorev yapan %48'i erkek, %52'si kadin olan toplam 284 miizik egitimcisi
katilmistir. Katilimcilari 6gretmenlik deneyimleri 1 ila 40 yil arasinda degismektedir (M = 12.95, SD = 9.48)
ve lisans (%48), yiiksek lisans (%48) ve doktora (%2) derecelerine sahiptirler. Ogretmenler hem devlet (%89)
hem de 6zel okullarda (%11) ¢alismakta ve kirsal (%15), banliyd (%59) veya kentsel (%26) ortamlarda
bulunmaktadir. Olgek bu katilimcr gruba uygulanarak her bir alt boyut igin ayr1 ayr1 Cronbach Alfa katsayist
hesaplanmigtir. Boyutlara iligkin hesaplamalar Tablo 2’de yer almaktadir.

Tablo 2

Orijinal Olgege Ait Giivenirlik Analizi
Olgek Boyutlar N Katsay1
Teknoloji Bilgisi (TK) 7 92
Icerik Bilgisi (CK) 12 94
Pedagojik Bilgi (PK) 7 93
Pedagojik Alan Bilgisi (PCK) 4 .87
Teknolojik Alan Bilgisi (TCK) 4 .89
Teknolojik Pedagojik Bilgi (TPK) 5 91
Teknolojik Pedagojik Alan Bilgisi (TPACK) 8 95
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Tablo 2’de goriildiigii gibi yedi alt boyutun giivenilirligi .87 (Pedagojik Alan Bilgisi) ile .95 (Teknopedagojik
Alan Bilgisi) arasinda degismektedir. Tiim giivenirlik degerleri esik degerin tlizerindedir. Bu bulgular 1s181inda
orijinal dl¢egin yiiksek gilivenirlik diizeyinde oldugu tespit edilmistir.

Etik Bildirim

Bu arastirma, Gazi Universitesi Bilimsel Arastirma ve Yaym Etigi Sosyal ve Beseri Bilimler Kurulunun 2021

-1198 arastirma kodlu 23/11/2021 tarihli ve 18 sayili karar1 ve kapsaminda alinan etik kurul izni dogrultusunda
ylritilmustiir.

Bulgular
Giivenirlik Analizleri

Olgegin Tiirkge formundan alman verilerle 6ncelikle giivenirlik analizleri yapilmistir. Olgegin giivenirlik
analizi i¢cin Cronbach Alfa degerleri hesaplanmistir. Her bir alt boyut 6zelinde hesaplanan degerler Tablo 3’te
yer almaktadir.

Tablo 3
Giivenirlik Analizi
Olgek Boyutlari N Katsay1
Alt Boyut 1 7 .95
Alt Boyut 2 12 .97
Alt Boyut 3 7 .98
Alt Boyut 4 4 .90
Alt Boyut 5 4 93
Alt Boyut 6 5 .97
Alt Boyut 7 8 .97

Tablo 3’teki giivenirlik analizi sonuglarina gore; 6lgek alt boyutlarinin Cronbach Alfa i¢ tutarlilik katsayilart
sirastyla .954, .975, .987, .909, .934, .974 ve .978 olarak bulunmustur. Giirbiiz ve Sahin’e (2015, s.317) gore
bir ¢alismanin gegerli ve giivenilir olmasi igin hesaplanan Cronbach Alfa degerinin .70’ nin lizerinde olmasi
beklenmektedir. Tablo 3’te goriilen hesaplamalar incelendiginde tiim degerlerin .909 ve istii oldugu
goriilmektedir. Bu nedenle adaptasyonu yapilan 6lgegin “gilivenilir” diizeyde oldugu sdylenebilir.

Gecgerlik Analizleri
Acimlayici Faktor Analizi (AFA)

Arastirmada ilk olarak maddelerin olusturdugu boyutlar1 belirlemek ve gecerlik giivenirligi test etmek iizere
acimlayici faktor analizi yapilmistir. A¢imlayict faktor analizi icin KMO ve Bartlett Testleri uygulanmistir.
Test sonuglar1 Tablo 4°te yer almaktadir.

Tablo 4

KMO ve Bartlett Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Orneklem Yeterliligi .95
Bartlett Kiiresellik Testi Yaklasik Ki-Kare 21466.38
df 820

Anlamlilik .00

Veri setindeki 41 soruya uygulanan faktor analizine géore KMO degeri .953 olarak hesaplanmigtir. (p<.05).
Analizler sonucu ¢ikan KMO degeri arastirmanin érnekleminin temsiliyeti i¢in “’miikemmel’” bir yeterlilik
tagidigim gostermektedir. Kaiser (1974) tarafindan oOnerilen kriterlere gore, .90 ve lizeri KMO degerleri
"miikemmel" olarak degerlendirilmektedir. Bu bulgu, veri setinin faktdr analizi i¢in son derece uygun
oldugunu ve degiskenler arasindaki korelasyonlarin faktér analizi yapilmasina elverisli oldugunu ortaya
koymaktadir. Bartlett Kiiresellik Testi sonuglar1 da istatistiksel olarak anlamlidir (¥>=21466,387; p<.001), bu
da degiskenler arasinda faktdr analizi yapmaya yeterli diizeyde iliski bulundugunu géstermektedir. Olgegin
boyutlarini ve her bir faktoriin veri setindeki genel degiskenligi ne kadar iyi temsil ettigini belirlemek i¢in alt
boyutlarin agikladig varyans degerleri Tablo 5’te yer almaktadir.
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Tablo 5
Alt Boyutlarin Agikladigr Varyans
Boyutlar Ozdeger % Varyans Kiimiilativ %
1 18.56 19.37 19.37
2 4.40 15.32 34.69
3 3.00 14.39 49.08
4 2.05 13.36 62.45
5 1.91 7.58 70.30
6 1.18 5.63 75.94

Faktor analizi sonuclarina gore 6l¢ek toplamda alt1 alt boyutta sinirlandirilmistir. Birinci alt boyutun 6lgege ait
6z degeri 18.56 ve toplam acikladig1 varyans %19.37dir. Ikinci alt boyutun 6z degeri 4.40 ve toplam agikladig:
varyans %15.32’dir. Ugiincii alt boyutun 6zdegeri 3.08 ve toplam acikladig1 varyans %14.39°dur. Dérdiincii
alt boyutun ise 6zdegeri 2.05 ve toplam agikladig1 varyans %13.36’dir. Besinci alt boyutun 6zdegeri 1.91 ve
toplam acikladig1 varyans %7.58°dir. Altinci alt boyutun 6zdegeri 1.18 ve toplam agikladigi varyans
%5.63tlir. Alt1 alt boyut beraber dlgegin %75.94’{inli agiklamaktadir. Sosyal bilimlerde toplam agiklanan
varyansin %60 ve lizerinde olmasi genel olarak yeterli kabul edilmektedir (Biiyiikoztiirk, 2018). Bu ¢alismada
elde edilen %75.94'liik toplam varyans orani, dlgegin yap1 gegerliligi agisindan oldukca giiclii bir gosterge
sunmaktadir. Ayrica, Kaiser kriteri olarak bilinen 6zdeger >1 kuralina gore (Kaiser, 1960), alt1 faktoriin
tamami anlamli diizeyde varyans agiklamaktadir. Boyutlar1 i¢eren maddeler incelenmis ve her bir boyuta
aciklayici etiketler atanmistir. Buna gore birinci boyut teknopedagojik alan bilgisi, ikinci boyut pedagojik bilgi,
iiglincii boyut miizik alan bilgisi, dordiincii boyut teknolojik bilgi, besinci boyut pedagojik alan bilgisi ve altinct
boyut teknolojik alan bilgisi olarak gruplanmistir. Her boyut 6zelinde hesaplanmig faktor yiikleri ilerleyen
tablolarda yer almaktadir. Birinci boyut olan teknopedagojik alan bilgisine ait 61¢ek maddeleri ve faktor yiikleri
Tablo 6’da yer almaktadir.

Tablo 6

Birinci Boyut- Teknopedagojik Alan Bilgisi

Olcek maddeleri Faktor Yiikleri
1. Sinifimda kullanabilecegim teknolojileri 6grenme 6gretme siireglerini daha etkili hale getirecek .86
nitelikte secebilirim.

2. Icerik, teknoloji ve dgretim yaklasimlarini bir araya getiren stratejileri sinifimda kullanabilirim. .84
3. Miizik kuramlari, tarih, tiirler/stiller ve/veya kiiltiirel baglamlar, teknolojiler ve 6gretim .82
yaklagimlarini uygun sekilde birlestirerek ders anlatabilirim.

4. Bir dersin igerigini zenginlestirecek teknolojileri se¢ebilirim. .81
5. Miizik dinlemeyi, teknolojileri ve 6gretim yaklagimlarini uygun sekilde birlestirerek ders .81
anlatabilirim.
6. Miizik performansini (sarki syleme ve/veya enstriiman ¢alma; nota okuma ve yazma), farkli 78
teknolojileri ve 6gretim yaklagimlarint uygun sekilde birlestirerek ders anlatabilirim.
7. Miiziksel yaraticiligi (dogaglama, besteleme ve diizenleme), teknolojileri ve 6gretim 17
yaklagimlarini uygun sekilde birlestirerek ders anlatabilirim.
8. Okulumda igerik, teknoloji ve dgretim stratejilerinin kullanimini diizenlemek igin yapilacak 7
caligsmalara liderlik edebilirim.
9. Smifimda teknolojiyi nasil kullanacagim hakkinda elestirel bicimde diigiintiriim. .65
10. Teknolojinin sinifimda kullandigim 6gretme yaklasimlarina etkisinin nasil olacagi hakkinda .63
diigliniiriim.

Tablo 6'ya gore 6lgegin birinci alt boyutu toplamda 10 sorudan olugsmaktadir. Bu boyut, m-TPAB modelinin
en karmagik ve biitiinlestirici bileseni olan teknopedagojik alan bilgisini temsil etmektedir. Faktor yiikleri
incelendiginde, maddelerin tamaminin kabul edilebilir diizeyin oldukga {izerinde faktor yiiklerine sahip oldugu
gorilmektedir. Birinci alt boyutu en iyi agiklayan madde .86 faktor yiiki ile "Smifimda kullanabilecegim
teknolojileri 6grenme Ogretme siireclerini daha etkili hale getirecek nitelikte segebilirim" maddesidir.
Boyuttaki maddelerin faktor yiikleri .63 ile .86 arasinda degismektedir. Ilk sekiz madde (1-8. maddeler) .77 ile
.86 arasinda oldukca yiiksek faktdr yiiklerine sahiptir. Bu maddeler, igerik, teknoloji ve pedagojinin
entegrasyonuna iligkin dogrudan uygulamali becerileri 6l¢gmektedir.
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Dokuz (.65) ve onuncu madde (.63) gorece daha diistik faktor yiiklerine sahip olmakla birlikte, bu degerler
hala literatiirde kabul edilen esik degerin (.40) oldukga iizerindedir (Tabachnick ve Fidell, 2013). Bu iki madde,
teknopedagojik alan bilgisinin yansitici diistinme boyutunu temsil etmektedir. Diger maddelerin aksine, bu
maddeler dogrudan uygulama becerisinden ziyade, uygulamaya yonelik elestirel diisinme ve Ongorii
becerilerini 6l¢mektedir. Bu nedenle, faktor yiiklerinin gorece daha diisiik olmasi beklenen bir durumdur ve
boyutun kavramsal biitiinliigiine 6nemli katki sagladiklari i¢in Slgekten ¢ikarilmamigtir. Tiim maddelerin
faktor yiikleri .60'in iizerindedir ve bu degerler "yiiksek" diizeyde faktor yiikii olarak kabul edilmektedir
(Comrey ve Lee, 1992). Ayrica, en diisiik faktor yiikiine sahip iki madde (9. ve 10. maddeler), m- TBAP
modelinin teorik gercevesinde yer alan "yansitict diisiinme" ve "elestirel degerlendirme" boyutlarini temsil
etmektedir. Bu nedenle, teorik ve kuramsal biitiinliik agisindan bu maddelerin 6lgekte tutulmasi tercih
edilmistir. Bu boyutun Cronbach Alfa giivenirlik katsayisi yiiksek diizeydedir ve maddelerin birbirleriyle
tutarl1 bir yap1 olusturdugunu gostermektedir. Ikinci boyut olan pedagojik bilgiye ait 6lgek maddeleri ve faktor
yiikleri Tablo 7°de yer almaktadir.

Tablo 7

ITkinci Boyut- Pedagojik Bilgi

Olcek Maddeleri Faktor Yiikleri
1. Ogrencilerin diizeyine gére dgretim bigimimi uyarlayabilirim. .86
2. Ogretim stilimi farkl1 6grencilere gore uyarlayabilirim. .86
3. Ogrencilerin 6grenme durumlarin birgok yolla degerlendirebilirim. .84
4. Sinifta 6grenci performansinin nasil degerlendirilecegini bilirim. .84
5. Sinif ortaminda farkli 6gretme ve dgrenme stratejilerini kullanabilirim (isbirlikli 5grenme,

N NS . . .83

dogrudan 6gretim, sorgulama, problem/ proje tabanli 6grenme vb).

6. Sinif yonetiminin nasil organize edilecegini ve siirdiiriilecegini bilirim. .80
7. Ogrencilerdeki yanlis anlama ve kavram yanilgilarina aginaymm. .79

Tablo 7’ye gore 6lcegin ikinci alt boyutu olan pedagojik bilgi toplamda 7 sorudan olusmaktadir. Bu boyut,
TPAB modelinin temel bilesenlerinden biri olan ve 6gretmenlerin genel 6gretim yontem ve stratejilerine iliskin
bilgi ve becerilerini 6l¢en pedagojik bilgi yapisini temsil etmektedir. Bu boyutu en iyi agiklayan maddeler .86
faktor yiikii ile "Ogrencilerin diizeyine gore dgretim bicimimi uyarlayabilirim" ve "Ogretim stilimi farkli
ogrencilere gore uyarlayabilirim" maddeleridir. Her iki madde de aym faktor yiikiine (.86) sahiptir ve
farklilastirilmis 6gretim yetkinligini vurgulamaktadir.

Boyuttaki tiim maddelerin faktor yiikleri oldukea yiiksek bir aralikta, .79 ile .86 arasinda degismektedir. Bu
dar ve yiiksek aralik, maddelerin homojen bir yapiy1 dl¢tiigiinii ve boyutun i¢ tutarliliginin giiclii oldugunu
gostermektedir. Faktor yiiklerinin bu denli yiiksek ve birbirine yakin olmasi, pedagojik bilgi boyutunun
kavramsal olarak net ve tutarli bir yapiya sahip oldugunun kanitidir. Bu boyut kapsamindaki ilk iki madde
(.86) farklilastirma ve uyarlama becerilerini, besinci madde (.83) cesitli 6gretim stratejilerini kullanma
becerisini, altinct madde (.80) sinif yonetimi bilgisini ve yedinci madde ise (.79) 6grenci 6grenmesine iligkin
tan1 koyma becerisini 6l¢gmektedir.

Yedinci madde, .79 faktor yiikii ile boyuttaki en diisiik faktor yiikiine sahip olsa da bu deger hala "miikemmel"
diizeyde bir faktor yiikii olarak degerlendirilmektedir (Comrey ve Lee, 1992). Bu maddenin digerlerine gére
gorece daha diislik faktor yilikiine sahip olmasinin nedeni, maddenin daha ¢ok tani1 ve farkindalik boyutunu
Olemesi, diger maddelerin ise dogrudan uygulama becerilerini 6l¢mesidir. Ancak, bu madde pedagojik bilginin
onemli bir bileseni olan "6grenci diislincesini anlama" yetkinligini temsil ettigi i¢in 6lgekten ¢ikarilmamisgtir.
Tim maddelerin faktor yikleri .79 ile .86 arasinda degismektedir ve bu aralik son derece yiiksek faktor
ylklerini isaret etmektedir. Literatiirde .70 ve lzeri faktor yikleri "miikemmel" olarak kabul edilmektedir
(Tabachnick ve Fidell, 2013). Ugiincii boyut olan miizik alan bilgisine ait 6lgek maddeleri ve faktor yiikleri
Tablo 8’de yer almaktadir.

Tablo 8

Ugiincii Boyut- Miizik Alan Bilgisi

Olcek maddeleri Faktor Yiikleri
1. Daha geliskin bir miizik dinleme becerisi edinmek i¢in ¢esitli yaklasim ve stratejilere sahibim. 78

2. Aktif miizik dinleme konusunda yeterli bilgi ve beceriye sahibim. 78
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3. Miizigi nasil aktif olarak dinleyecegimi bilirim. a7
4. Miizik kuramlari, tarihi, tiir ve bigimleri ile kiiltiirel baglamina iligkin yeterli bilgiye sahibim. .76
5. Miizigi kuramsal, tarz ve kiiltiirel baglamiyla diisiinebilirim. 74

6. Miizik kuramlari, tarih, tiirler/tarzlar ve kiiltiirel baglamlar hakkindaki anlayisimi gelistirmek igin

cesitli yaklagim ve stratejilere sahibim. 74
7. Bir miizik icracisi olarak bilgi ve becerilerimi gelistirmek i¢in ¢esitli yaklasim ve stratejilere 67
sahibim. '
8. Miizik icracisi olarak yeterli bilgi ve beceriye sahibim (sarki sdylemek ve/veya enstriiman 56
calmak; nota okumak ve yazmak gibi). ’
9. Miizik olusturma/yaratma (dogaclama, besteleme ve diizenleme) konusunda yeterli bilgi ve 56

beceriye sahibim.

Tablo 8’e gore dlgegin ligiincii alt boyutu toplamda 9 sorudan olusmaktadir. Bu boyut, TPAB modelinde
"alan/igerik bilgisi" olarak adlandirilan ve miizik 6gretmenlerinin alana 6zel bilgi ve becerilerini 6lgen yapiy1
temsil etmektedir. Uciincii alt boyutu en iyi aciklayan madde .78 faktér yiikii ile "Daha geliskin bir miizik
dinleme becerisi edinmek igin ¢esitli yaklasim ve stratejilere sahibim" maddesidir. liskili olarak ikinci madde
olan "Aktif miizik dinleme konusunda yeterli bilgi ve beceriye sahibim" de ayni faktor yiikiine (.78) sahiptir.
Her iki madde de miizik dinleme yetkinligine odaklanmaktadir.

Boyuttaki maddelerin faktor yiikleri .56 ile .78 arasinda degismektedir. Bu boyutta, diger boyutlara kiyasla
daha genis bir faktor yiikii araligi gézlemlenmektedir. Bu durumun, miizik alan bilgisinin ¢ok boyutlu ve
heterojen bir yapiya sahip olmasindan kaynaklandigi diigiiniilmektedir. Miizik alan bilgisi; miizik dinleme,
miizik teorisi ve tarih bilgisi, performans becerisi ve yaraticilik gibi farkli alt bilesenleri icermektedir. Bu
boyutta yer alan maddeler de miizik alan bilgisi baglaminda gruplanabilir. ilk {i¢ madde .77 ve .78 arasinda
degisen faktor yiikleri ile en yiiksek degerlere sahiptir. Bu maddeler miizik dinleme bilgi ve becerisini
olgmektedir. Dort ve altinct maddeler arasi .74- .76 faktor yiikleri ile yiiksek diizeyde faktor yiiklerine sahiptir.
Bu maddeler miizik kuramlari, tarih ve kiiltiirel baglam bilgisini dlgmektedir. Yedi ve dokuzuncu maddeler
arasi ise .56- .67 faktor yiikleri ile gorece daha diisiik ancak kabul edilebilir diizeyde faktor yiiklerine sahiptir.
Bu maddeler icra ve yaratma becerilerini 6l¢gmektedir. Yedinci madde .67 faktor yiikii ile orta-yiiksek diizeyde
bir faktor yiikiine sahiptir. Bu deger, literatiirde "iyi" diizeyde bir faktor yiikii olarak kabul edilmektedir
(Comrey ve Lee, 1992). Sekiz (.56) ve dokuzuncu madde (.56) boyuttaki en diisiik faktor yiiklerine sahip
olmakla birlikte, bu degerler hala kabul edilebilir esik degerin (.40-.50) tizerindedir. Bu iki madde, miizik alan
bilgisinin performans (icra) ve yaraticilik (besteleme/dogaclama) boyutlarini lgmektedir.

Burada ortaya ¢ikan farklarin miizik 6gretmenleri arasinda performans ve yaraticilik becerilerine iliskin ¢esitli
bireysel farkliliklardan kaynaklanabilecegi diisiiniilmektedir. Orneklemdeki miizik dgretmenlerinin bir kismi
daha cok teorik bilgiye odaklanirken digerleri performans agirlikli bir miizik egitimi anlayigina sahip
olabilmektedirler. Ayrica miizik Ogretmenlerinin c¢alistigi kurumlar baglaminda giinliikk 6gretmenlik
uygulamalarinda icra ve besteleme gibi becerileri ayni1 diizeyde kullanmamasinin da bu maddelerin faktor
yiiklerinin gorece daha diisiik olmasina neden olabilecegi diistintilmektedir.

Tiim maddelerin faktor yiiklerinin .56 ve iizerinde oldugu g6z Oniine alinarak diigiik faktor yiki nedeniyle
madde cikarilmasina gerek goriilmemistir. Ayrica miizik alan bilgisi sadece dinleme ve teorik bilgiyi degil,
ayn1 zamanda performans ve yaraticilik becerilerini de igeren biitiinciil bir yapidir. Ulusal ve uluslararasi miizik
egitimi standartlart (MEB, 2018; NCAS, 2014), miizik 6gretmenlerinin icra ve yaratma becerilerine sahip
olmalarini gerektirmektedir. Bu nedenle, 8. ve 9. maddeler miizik alan bilgisinin eksiksiz 6l¢iilmesi 6l¢ekte
yer almasi gerekli maddeler olarak goriilmiistiir. Dordiincii alt boyut olan teknolojik bilgiye ait 6lcek maddeleri
ve faktor ylikleri Tablo 9°da yer almaktadir.

Tablo 9
Dordiincii Boyut- Teknolojik Bilgi
Olgek maddeleri Faktor Yiikleri
1. Farkl1 teknolojik uygulamalar hakkinda bilgi sahibiyim. .81
2. Onemli yeni teknolojilere uyum saglayabilirim. .81
3. Teknolojiyi kullanmak i¢in ihtiya¢ duydugum teknik becerilere sahibim. .80
4. Teknoloji ile oldukga sik ilgilenirim. .79
5. Teknolojiyi kolaylikla 6grenebilirim. .78

1456



G. Sever Ahi Evran Universitesi Kirsehir Egitim Fakiiltesi Dergisi 2026 Cilt 27, Sayt 3

6. Teknoloji kullanimu ile ilgili problemlerimi nasil ¢6zebilecegimi bilirim. 72
7. Farkli teknolojilerle yeteri kadar ¢aligma firsatina sahip oldum. 1

Tablo 9’a gore 6lcegin dordiincii alt boyutu toplamda 7 sorudan olugmaktadir. Bu boyut, m-TPAB modelinin
temel yap1 taglarindan biri olan ve 6gretmenlerin genel teknoloji bilgi ve becerilerini 6lgen teknolojik bilgi
yapisini temsil etmektedir. Dordiincii alt boyutu en iyi agiklayan madde .81 faktdr yiikii ile "Farkli teknolojik
uygulamalar hakkinda bilgi sahibiyim" maddesidir. Bu maddenin en yiiksek faktdr yiikiine sahip olmasi,
teknolojik bilginin 6ziinde ¢esitli teknoloji ara¢ ve uygulamalarina iligskin genis kapsamli bir bilgi birikimine
sahip olmay1 gerektirdigini gostermektedir. Boyuttaki maddelerin faktor yiikleri .71 ile .81 arasinda
degismektedir. Tiim maddeler "miitkemmel" diizeyde faktor yiiklerine sahiptir (Comrey ve Lee, 1992). Faktor
yiiklerinin yliksek ve birbirine gérece yakin olmasi, teknolojik bilgi boyutunun homojen ve tutarl bir yapiya
sahip oldugunu gostermektedir. Ilk {ic madde (.80- .81) teknoloji bilgisi ve teknik becerileri, dort ve besinci
maddeler (.78- .79) teknolojiye yonelik ilgi ve 6grenme kapasitesini, altinct madde problem ¢6zme becerisini,
yedinci madde teknoloji deneyimini 6lgmektedir. Yedinci madde .71 faktor yiikii ile boyuttaki en diisiik faktor
yiikiine sahiptir. Ancak, bu deger hala "miikkemmel" diizeyde bir faktor yiikii olarak degerlendirilmektedir.
Altier madde .72 faktor yiikii ile yedinci maddeden sonra ikinci en diisiik faktor yiikiine sahiptir. Bu madde,
teknolojik bilginin 6nemli bir boyutu olan problem ¢dzme ve sorun giderme yetkinligini 6lgmektedir. Gorece
daha diislik faktor yiikii olmasinin, bu becerinin yalnizca teknik bilgiye degil, ayn1 zamanda elestirel diigiinme
ve analitik becerilere de dayali olmasindan kaynaklandig: diisiiniilmektedir. Besinci alt boyut olan pedagojik
alan bilgisine ait 6lgek maddeleri ve faktor yiikleri Tablo 10°da yer almaktadir.

Tablo 10

Beginci Boyut- Pedagojik Alan Bilgisi

Olcek maddeleri Faktor Yiikleri
1. Miizik dinlemede 6grencilerin bilgi ve beceri gelisimine rehberlik etmek i¢in etkili 6gretim .82
yaklagimlarini nasil segecegimi bilirim.
2. Miizik kuramlari, tarihi, tiir ve bigimleri ile kiiltiirel baglamina iliskin olarak 6grencilerin bilgi .82
ve beceri gelisimine rehberlik etmek i¢in etkili 6gretim yaklagimlarini nasil segecegimi bilirim.
3. Miizikal yaraticilik (dogaglama, besteleme ve diizenleme) anlaminda 6grencilerin bilgi ve .81
beceri gelisimine rehberlik etmek i¢in etkili 6gretim yaklagimlarini nasil segecegimi bilirim.
4. Miizik performansinda 6grencilerin bilgi ve beceri gelisimine rehberlik etmek i¢in etkili 77

Ogretim yaklagimlarini nasil sececegimi bilirim (sarki sdylemek ve/veya enstriiman ¢almak; nota
okumak ve yazmak)

Tablo 10’a gore dlgegin besinci alt boyutu toplamda 4 sorudan olugsmaktadir. Bu boyut, m-TBAP modelinin
onemli bilesenlerinden biri olan ve 6gretmenlerin alan bilgisi ile pedagojik bilgiyi entegre etme kapasitelerini
0lcen pedagojik alan bilgisi yapisini temsil etmektedir. Bu kavram, Shulman (1986) tarafindan ortaya atilmig
ve 6gretmen bilgisinin en kritik bileseni olarak tanimlanmistir.

Besinci alt boyutu en iyi aciklayan madde .82 faktor yiikii ile "Miizik dinlemede 6grencilerin bilgi ve beceri
gelisimine rehberlik etmek i¢in etkili 6gretim yaklagimlarini nasil sececegimi bilirim" maddesidir. Bu
maddenin en yiiksek faktor yiikiine sahip olmasi, pedagojik alan bilgisinin temel gostergesi olarak miizik
dinleme 6gretiminde pedagojik stratejileri se¢cme ve uygulama yetkinliginin 6n plana ¢iktigini gostermektedir.
Dordiincli madde .77 faktor yiikii ile boyuttaki en diisiik faktdr yiikiine sahiptir. Ancak, bu deger hala
"miikemmel" diizeyde bir faktor yiikii olarak degerlendirilmektedir.

Dort maddenin tamami benzer bir s6zdizimsel yapiya sahiptir: "[Miizik alaninin belirli bir boyutu] +
Ogrencilerin bilgi ve beceri gelisimine rehberlik etmek icin etkili 6gretim yaklagimlarini nasil segcecegimi
bilirim." Bu yapisal tutarliligin, maddelerin yiiksek ve birbirine yakin faktor yiiklerine sahip olmasinin
nedenlerinden biri oldugu diisliniilmektedir. Her madde, miizik egitiminin farkli bir igerik alanina (dinleme,
teori/tarih, yaraticilik, performans) 6zel pedagojik stratejileri 6lgmektedir. Birinci madde miizik dinleme,
ikinci madde miizik teorisi ve tarihi, liglincii madde miizikal yaraticilik ve dordiincii madde ise miizik
performansina iliskin 6gretim ve pedagojik ilkeleri dlgmeye yoneliktir.

Besinci boyutta yer alan bu dort maddenin, miizik pedagojik alan bilgisinin dort temel igerik alanini (dinleme,
teori/tarih, yaraticilik, performans) dengeli ve kapsamli bir sekilde ol¢tiigli goriilmektedir. Tiim maddeler
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oldukga yiiksek faktor yiklerine sahiptir ve aralarindaki kigiik farkliliklarin, igerik alanlarmmin dogal
varyasyonundan kaynaklandig1 diisiiniilmektedir. Faktor yiiklerinin tamaminin "miikemmel" diizeyde ve
yapinin i¢ tutarliliginin giiclii oldugu sdylenebilir. Altinct boyut olan teknolojik alan bilgisine ait dlgek
maddeleri ve faktor yiikleri Tablo 11°de yer almaktadir.

Tablo 11

Altinct Boyut- Teknolojik Alan Bilgisi

Olgek maddeleri Faktor Yiikleri
1. Miizik olusturmak/yaratmak (dogaclama, besteleme ve diizenleme) i¢in kullanabilecegim 70
teknolojiler hakkinda bilgi sahibiyim. ’
2. Miizik icra etmek igin kullanabilecegim teknolojiler hakkinda bilgi sahibiyim. (Sark: 69
sOylemek ve/veya enstriiman ¢almak; nota okumak ve yazmak igin) ’
3. Miizik kuramlarini, tarihini, tiirlerini / tarzlarini ve kiiltiirel baglamlari anlamak igin 58
kullanabilecegim teknolojiler hakkinda bilgi sahibiyim. ’
4. Miizik dinlemek i¢in kullanabilecegim teknolojiler hakkinda bilgi sahibiyim. Sl

Tablo 11°e gore dlgegin altinci alt boyutu toplamda 4 sorudan olusmaktadir. Bu boyut, m-TPAB modelinin
onemli bilesenlerinden biri olan ve 6gretmenlerin teknoloji bilgisi ile alan bilgisini entegre etme kapasitelerini
6lcen teknolojik alan bilgisi yapisin1 temsil etmektedir. Altinct alt boyutu en iyi agiklayan madde .70 faktor
yikii ile "Miizik olusturmak/yaratmak (dogaglama, besteleme ve diizenleme) igin kullanabilecegim
teknolojiler hakkinda bilgi sahibiyim" maddesidir. Bu maddenin en yiiksek faktor yiikiine sahip olmasi,
teknolojik alan bilgisinin en belirgin gostergesi olarak miizik yaratma ve tiretim teknolojilerine iliskin bilginin
On plana ¢iktigin1 gostermektedir. Miizik yaratma teknolojileri (DAW yazilimlari, MIDI teknolojileri, dijital
ses isleme araglar1 vb.) miizik egitiminde teknoloji entegrasyonunun en karmasik ve uzmanlik gerektiren
alanini temsil etmektedir.

Boyuttaki maddelerin faktor yiikleri .51 ile .70 arasinda degismektedir. Bu boyut, diger bes boyuta kiyasla
daha genis bir faktor yiikii araligina sahiptir. Bu durumun teknolojik alan bilgisinin heterojen bir yapiya sahip
olmasindan ve miizik egitiminde teknoloji kullanimimin farkl igerik alanlarinda farkli diizeylerde yayginlik
gostermesinden kaynaklandigi diislinlilmektedir. Bu alt boyutun birinci maddesi miizik yaratma/iiretim
teknolojileri, ikinci maddesi miizik performans teknolojileri, {igiincii madde miizik teorisi ve tarih 6gretim
teknolojileri ve dordiincii madde miizik dinleme teknolojileri {izerine odaklanmstir.

Ilk iki maddenin faktor yiikleri birbirine ¢cok yakinken (.70 ve .69), {i¢iincii ve dordiincii maddelerin faktor
yiikleri belirgin bir sekilde daha diigiiktiir (.58 ve .51). Bu patern, miizik teknolojilerinin karmasiklik ve
uzmanlik diizeylerine gore gruplandigini gostermektedir. Uciincii madde .58 faktor yiikii ile orta diizeyde bir
faktor ylkiine sahiptir. Bu deger, literatiirde "iyi" ve "kabul edilebilir" diizeyde bir faktor yiikii olarak
degerlendirilmektedir (Comrey ve Lee, 1992; Hair vd., 2010). Dordiincii madde olan .51 faktor yiikii ile
boyuttaki en diisiik faktor yiikiine sahiptir. Bu deger, kabul edilebilir esik degerin (.40-.50) {izerinde olmakla
birlikte, diger boyutlardaki maddelere kiyasla gorece daha diisiiktiir. Ugiincii ve ddrdiincii maddelerin gorece
daha diisiik faktor yiiklerine sahip olmasinin birkag olas1 nedeni bulunmaktadir. Ilk olarak, miizik dinleme ve
teori/tarih 6gretimi igin kullanilan teknolojiler (akilli telefonlar, miizik uygulamalari, web siteleri, videolar)
giinliik hayatta yaygin olarak kullanilan genel amaclh teknolojiler olup, dgretmenlerin profesyonel miizik
teknolojisi bilgisinden ziyade genel teknoloji kullanimini yansitabilmektedir. Bu durum, séz konusu
maddelerin genel teknoloji bilgisi ile daha fazla ortiismesine ve miizige 6zel teknoloji bilgisini daha az temsil
etmesine neden olmaktadir. Ikinci olarak, ilk iki maddenin (miizik yaratma ve performans teknolojileri) daha
karmagik, uzmanlik gerektiren ve miizige 6zel teknolojileri (DAW yazilimlari, MIDI, dijital enstriimanlar,
notasyon yazilimlari) ifade etmesine karsin, {igiincii ve dordiincii maddeler daha az uzmanlik gerektiren
teknolojileri kapsamaktadir. Ugiincii olarak, miizik o&gretmenleri arasinda yaratma ve performans
teknolojilerine iliskin bilgi diizeyi daha fazla varyasyon gosterirken, miizik dinleme teknolojileri neredeyse
tiim 6gretmenler tarafindan bilindigi i¢in bu madde daha az ayirt edici olmaktadir.

Dogrulayict Faktor Analizi (DFA)

Miizik 6gretmenleri i¢in teknolojik, pedagojik alan yeterlik dlgegini ve alt boyutlarini test etmek amaciyla bir
de dogrulayici faktor analizi yapilmistir. SPSS’in AMOS makrosu araciligiyla ¢izilmis olan diyagram Sekil
2’de yer almaktadir.
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Sekil 2

Dogrulayict faktér analizi diagrami

Sekil 2°de yer alan dogrulayici faktor analizi diagraminda, alt1 gizil degisken (faktdr) ve bu faktorlere ait 41
gozlenen degisken (madde) gorsellestirilmistir. Diyagramda yer alan oklar, faktdrlerden maddelere dogru olan
yol katsayilarini (faktor yiiklerini) ve faktorler arasi kovaryanslar (korelasyonlar) gostermektedir. Model, tiim
faktorlerin birbirleriyle iligkili oldugunu varsayan bir korelasyonel model olarak test edilmistir. Yapilan
dogrulayici faktor analizinde, faktor yliklerinde .70in altinda deger olmadigi goriilmiis ve 6lgekte yer alan 41
maddenin de uyum degerlerinin kabul edilebilir diizeyde oldugu ortaya ¢ikmigtir. Bu durumda modifikasyon
indekslerinde iyilestirme yapilmasina gerek duyulmamustir.

Sekil 2°de yer alan diyagramda elde edilen degerlerin 1’in iizerinde olmamasi beklenmektedir. .69 degeri
birinci alt boyut ile ikinci alt boyut arasi, .76 degeri birinci alt boyut ile tiglincii alt boyut arasi, .74 degeri
birinci alt boyut ile dordiincii alt boyut arasi, .67 degeri birinci alt boyut ile besinci alt boyut arasi, .86 degeri
birinci alt boyut ile altinci alt boyut arasindaki standardize edilmis korelasyon degerini gostermektedir.

.80 degeri ikinci alt boyut ile {iglincii alt boyut arasi, .64 degeri ikinci alt boyut ile dordiincii alt boyut arasi,
.75 degeri ikinci alt boyut ile besinci alt boyut arasi, .72 degeri ikinci alt boyut ile altinci alt boyut arasindaki
standardize edilmis korelasyon degerini gostermektedir. .74 degeri iigiincii alt boyut ile dordiincii alt boyut
arasi, .69 degeri iiciincii alt boyut ile besinci alt boyut arasi, .80 degeri tigilincii alt boyut ile altinci alt boyut
arasindaki standardize edilmis korelasyon degerini géstermektedir. .55 degeri dordiincii alt boyut ile besinci
alt boyut arasi, .76 degeri dordiincii alt boyut ile altinc1 alt boyut arasindaki standardize edilmis korelasyon
degerini gostermektedir. .65 degeri ise besinci alt boyut ile 6. alt boyut arasindaki standardize edilmis
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korelasyon degerini gostermektedir. Analizin yorumlanmasinda 6lgiit olarak alinan uyum indeksleri Tablo
12°de yer almaktadir.

Tablo 12

Dogrulayici Faktor Analizi Uyum Indeksleri
X2 df p X2/df GFI CFI RMSEA AGFI NFI RFI IFI
3012.51 764 .00 3.94 .87 .89 .06 .90 .87 .85 .89

Dogrulayici faktor analizi Tablo 12 ile birlikte incelendiginde; 6rneklem igin hesaplanan uyum degerlerinden
x?/df degerinin 4’{in altinda olmasi kabul edilebilir bir deger olarak ortaya ¢ikmaktadir (3.94). GF1, CF1, AGFI
ve IFI degerlerinin ise .80’in {izerinde olmas1 beklenmektedir. Tiim bu degerlere bakildiginda hepsinin .80’in
iizerinde oldugu goriilmektedir. Bunlara gére modelin yiiksek derecede temsiliyete sahip oldugu sdylenebilir.
RMSEA degerinin .08 alt1 i¢in kabul edilebilir; .05 alt1 i¢in ise iyi bir uyum gosterdigi bilinmektedir. Faktor
analizi sonucunda .06 bulunmasi yine modelin iyi bir temsiliyeti oldugunu gostermektedir.

Sonug¢ ve Tartisma

Bu c¢alismanin amaci, miizik 6gretmenlerinin teknolojik pedagojik alan bilgisi (TPACK) yeterliliklerini
Olemek icin Bauer (2013) tarafindan gelistirilen m-TPACK o6l¢eginin Tiirk¢ce versiyonunun gecerlik ve
giivenirlik ¢calismalarini gergeklestirmektir. Aragtirma kapsaminda, Tiirkiye genelinde 524 miizik 6gretmenine
ulasilmistir. Olgek alt1 alt boyutta simiflandirilmigtir. Miiziksel Teknolojik Pedagojik Alan Bilgisi (m-TPAB)
Olcegi ismi ile Tiirk¢eye uyarlanan 6lgegin boyutlar1 arasindaki iliskileri anlamak, boyut ve faktor yapisini
ortaya koymak ve bu yapinin gecerligini test etmek amaciyla A¢imlayici Faktdr Analizi (AFA) ve Dogrulayici
Faktdr Analizi (DFA) yapilmustir. Ilgili analizlerden elde edilen sonuglar toplam varyansin %75.94iinii
acikladigini gostererek m-TPAB dlceginin gegerli bir 6lgme araci oldugunu ortaya koymustur. Olgekte her
faktor icin .98 ile .90 araliginda degisen i¢ tutarlilik katsayilar1 hesaplanmistir. Bu hesaplamalar da uyarlanan
dlgegin giivenilir bir yapida oldugunu gostermektedir. Ilgili literatiir ve istatistiksel analizler sonucunda elde
edilen bulgular m-TPAB 6lceginin Tiirkge versiyonunun gecerli ve giivenilir oldugu sonucunu vermektedir.

Acgimlayici faktor analizi ile belirlenen alti faktorli yapi, dogrulayici faktdr analizi ile dogrulanmistir. Altt
boyut (Teknopedagojik Alan Bilgisi, Pedagojik Bilgi, Miizik Alan Bilgisi, Teknolojik Bilgi, Pedagojik Alan
Bilgisi, Teknolojik Alan Bilgisi), kuramsal olarak anlamli ve deneysel olarak desteklenmis yapilar olarak
karsimiza ¢ikmistir. Tiim maddelerin faktor yiikleri kabul edilebilir diizeyin iizerindedir ve istatistiksel olarak
anlamlidir. Bu bulgu, her maddenin ilgili boyutu gecerli bir sekilde olgtiigiinii géstermektedir. Alt1 boyut
arasindaki korelasyonlar, m-TPAB modelinin kuramsal oOngoriileriyle tutarlilik  gdstermektedir.
Korelasyonlarin .55 ile .86 arasinda degismesi, boyutlarin birbirleriyle iligkili ancak ayirt edilebilir yapilar
oldugunu ortaya koymustur. Tiim uyum indeksleri, modelin veri ile kabul edilebilir ve iyi diizeyde uyum
sagladigin1 gdstermektedir. Ozellikle AGFI (.90) ve RMSEA (.06) degerleri, modelin miikkemmel uyum
diizeyine yakin oldugunu ortaya koymaktadir. Yakinsak gecerlik, diskriminant gegerlik ve yapisal gecerlik
kanitlar1, 6lgcegin m-TPAB modelini gecerli bir sekilde Olctligline iliskin gliclii kanitlar sunmaktadir.
Dogrulayici faktor analizi sonuglari, Mishra ve Koehler'in (2006) TPACK modelinin teorik ¢ercevesiyle
yiiksek diizeyde tutarli oldugu goriilmiistiir. Modelin, teknoloji, pedagoji ve igerik bilgisinin entegrasyonunu
basaril1 bir sekilde temsil ettigi sdylenebilir.

Sonug olarak, m-TPAB 6l¢eginin Tiirk¢e versiyonunun Tiirk miizik 6gretmenlerinin teknopedagojik alan
bilgilerini gegerli ve giivenilir bir sekilde 6lgmek igin kullanilabilecek psikometrik agidan giiglii bir ara¢ oldugu
ortaya cikmistir. Olgek, miizik egitiminde teknoloji entegrasyonuna iliskin arastirmalarda, &gretmen
yetkinliklerinin degerlendirilmesinde ve Ogretmen egitimi programlarinin etkililiginin dlgiilmesinde
kullanilabilir.

Olgegin orijinal versiyonu Ingilizcedir. Alan yazinda bir de Godau ve Fiedler (2018) tarafindan ¢evrilen
Almanca versiyonuna ulasilmistir. Olgegin Ingilizce orijinal versiyonunda érnekleme katilan miizik 6gretmeni
sayist 284, Almanca versiyonunda ise 216’dir. Bu ¢alismada 524 miizik 6gretmenine ulagilmasi bakimindan
sonuglarin daha yiiksek diizeyde giivenirligi oldugu diisiiniilmektedir. Nitekim Almanca versiyonunda yapilan
dogrulayici faktor analizinde (DFA) veri ile model arasinda kabul edilebilir bir uyum bulunamamaistir. Bu
caligmada ise hem agimlayici hem de dogrulayici faktér analizi uyum igindedir.
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Mishra ve Koehler (2006) tarafindan gelistirilen TPACK 6l¢egi, Bauer’in (2013) miizige uyarladigt m-TPACK
ve Fiedler ve Godau’nun (2018)’in Almanca versiyonundaki dl¢eklerde yedi alt boyut bulunmaktadir. Ancak
bu calismada yapilan analizlerde sorular alti alt boyutta kiimelenmistir. Olgeklerin kiiltiirler arasi
uyarlamalarinda hedef kiiltiiriin kavramlari, bu kavramlarin algilamis bigimleri, egitim sisteminin yapisi,
orneklem ozellikleri ve istatistiksel nedenlerle 6l¢ek boyutlari azalma egilimi gosterebilir (Hambleton vd.,
2024).

Olgek uyarlamada yapilan faktor analizinde, boyutlarmn belirlenmesinde faktdr yiikleri dnemli bir role sahiptir.
Tabachnick ve Fidell (2013), faktdr analizinde belirli esik degerlerin altinda veya iistiinde kalan faktor
yiiklerinin, sorularin farkli boyutlarda toplanmasina neden olabilecegini belirtmektedir. Bu ¢alismada TPK
boyutuna ait sorular, diger boyutlarla daha yiiksek korelasyon gdstermesi nedeniyle bu sorularin diger
boyutlarla birlestigi goriilmektedir. TPK boyutu, miizik 6gretmenlerinin teknoloji ile harmanlanmis pedagojik
yeterliklerini konu almaktadir. Bu konuda Tiirkiye’de yapilan 6nceki ¢aligsmalar da teknolojik ve pedagojik
boyut anlayisina iliskin eksiklikler oldugunu ortaya koymaktadir. Ornegin Afacan ve Cemil’in (2017) 142
miizik 6gretmen adayiyla gerceklestirdikleri calismada puan ortalamalarina gore alan bilgisi ve pedagojik bilgi
boyutlarinin “iyi” diizeyinde ¢iktig1 goriilmektedir. Bu ¢aligmada teknoloji boyutuna 6zellikle zayif vurgusu
yapilmamistir. Ancak ortalama puanlar incelendiginde TPB ve TBAP boyutlarinin “orta” diizeyde oldugu
goriilmektedir.

Kocakaplan ve Akkas’in (2024) nitel durum ¢aligmasinda da 35 miizik 6gretmeni ve 32 iiniversite diizeyinde
miizik egitimcisi ile yapilan goriismelerin sonucunda miizik dgretmenlerinin belirttigi yeterlik madde sayisi
22 iken tiiniversite dgretim iiyelerinin 55 madde Onerdigi gdzlemlenmis ve en ¢ok Onerilen maddelerin alan
bilgisi ve pedagoji kategorilerinde oldugu ortaya ¢ikmistir. Teknolojik pedagojik bilgi ve teknolojik pedagojik
ve alan bilgisi alt boyutlarinda ¢ok daha az yeterlik maddesi oOnerildigi belirtilmistir. Bu durum miizik
Ogretmenlerinin yetistigi lisans programlar1 incelenerek agikliga kavusturulabilir. Tiirkiye’deki miizik
Ogretmen egitimi sistemi miifredat programlari bakimindan incelendiginde derslerin alan, alan egitimi,
ogretmenlik meslek bilgisi ve genel kiiltiir olarak smiflandirildigi goriilmektedir (Giirer vd., 2023).
Ogretmenlerin verdikleri yamitlarmn da bu miifredat temelinde bir diisiince yapisindan kaynaklandig
diisiiniilmektedir. Yine bu programlarda yer alan O6gretim teknolojileri, materyal gelistirme ve miizik
teknolojileri gibi derslerin agirliklarinin diistik oldugu goézlemlenmektedir. Ayrica 6gretim teknoloji dersinin
daha c¢ok Teknoloji Pedagoji, miizik teknolojileri dersinin de daha ¢ok Teknolojik Alan bilgisi kapsamina
girdigi bu nedenle tiim bu bilgi alanlarini birlestirecek bir dersin programda bulunmadigi sdylenebilir. Ayrica
Giirer ve digerlerinin (2024) ¢alismasinda Tirkiye’deki her miizik egitimi anabilim dali programinda miizik
teknolojileri derslerinin bulunmadigi, miizik teknolojisi ile ilgili altyapi, fiziksel ve teknolojik imkanlarin
sinirli oldugu, 6grencilerin hazirbulunusluk diizeylerinin beklenenin altinda oldugu, 6gretim {iyelerinin ses
kayit ve diizenleme programlari ile nota yazim programlarini konu olarak ele aldiklar1 ortaya konulmustur. Bu
durum da hem &gretim programlarinda hem de ders iceriklerinde TPIB boyutlarimn iliskilendirilmesinde
birtakim eksiklikler bulundugunu gostermektedir. Bu 6l¢ek uyarlama ¢aligmasinda da 6zellikle teknolojik
pedagojik boyuta iliskin maddelerin diger boyutlara dagilarak azalmasinin kaynagimin Tiirkiye’deki bu
sistemsel durum oldugu diistiniilmektedir.

Bu caligsma, miizik 6gretmenlerinin teknolojik pedagojik alan bilgisi yeterliliklerini 6lgen Tiirkce bir dlgegin
eksikligini gidermeye yonelik bir adim olarak ortaya konmustur. Farkli kuramsal ¢ergeveler ve modellemeler
iiretilerek miizik O&gretmenlerinin teknolojik gereksinimlerinin anlamak {izere ileri Olgek gelistirme
caligmalarinin yapilmasinin énemli oldugu diisliniilmektedir. Bir yandan hizla gelisen teknolojik araglarin
miizik egitiminde kullanilmasi, bu teknolojilerin etkili bir bicimde pedagojik yaklasimlar ve alan bilgisi ile
harmanlanacak sekilde uygulanmasinin énemli oldugu diisiiniilmektedir. Bu amag igin lisans programlarinda
TPIB becerilerinin tamaminin bir arada kullanilabilecegi dersler, programlar, proje temelli yaklagimlarla
hazirlanacak c¢aligmalarin planlanmasi ve uygulanmasi Onerilmektedir. Bu arastirmaya katilan miizik
Ogretmenlerinin biiyiik kism1 11-15 yil aras1 6gretmenlik deneyimi olan kisilerdir. Bu 6gretmenlerin lisans
egitimi aldigi donemdeki program yapist ve teknolojik gelismelerin durumu g6z Oniine alindiginda su an
gorevde bulunan 6gretmenlerin m- TPAB becerilerini yiikseltmek i¢in de gesitli hizmet i¢i programlarin
diizenlenmesi onerilmektedir.

Yazar Katkilart: Yazar 1, makaleye %100 oraninda katkida bulunmustur.
Etik Kurul Bilgisi: Bu arastirma, Gazi Universitesi Bilimsel Arastirma ve Yaym Etigi Sosyal ve Beseri Bilimler

kurulunun 23/11/2021 tarihli ve 18 sayili karari ile ve 2021 -1198 arastirma kodu ile alinan izinle ylriitilmiistiir.
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Cikar Catismasi: Caligmada bir ¢ikar ¢atigmasi bulunmamaktadir.

Veri Erisilebilirligi: Veriler arastirmaya katilan kisilerin kisisel bilgilerinin korunmasina iligkin etik ilkeler geregi
aragtirmaci tarafindan gizli tutulmaktadir. Arastirmacilarla iletisime gegilmelidir.
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Introduction

Current technological advancements are causing significant changes in learning, teaching, and educational
approaches. The widespread use of digital tools, along with advancements in both industrial and educational
technologies, has made access to information much easier, necessitating a shift from the previous educational
model based on information transfer. The importance of asking the right questions and critically thinking about
encountered information has increased, moving beyond rote memorization. This has also intensified efforts to
instill 21st-century skills in schools. Alongside fundamental subjects like reading, mathematics, geography,
and history, learning and innovation skills, information, media, and technology skills, and life and career skills
have been grouped (Trilling & Fadel, 2009). 21st-century skills are now being incorporated into educational
programs. This research, which measures the technological, pedagogical, and subject matter knowledge levels
of music teachers, is evaluated within the scope of information, media, and technology skills as part of the
21st-century skills framework. In the digital age, individuals are expected to select accurate information within
an ethical framework and use it creatively (Trilling & Fadel, 2009).

In the field of music, digital sound recording, sound editing, and communication technologies have led to
significant changes in how composition and listening are performed, and these changes are beginning to be
reflected in music education and teaching approaches at all levels. Arts education organizations such as MENC
(National Music Education Association) have begun creating arts skills maps that show how standards-based
instruction in music and other arts can teach 21st-century skills to students at various grade levels (Shuler,
2011). Given that today's teachers are addressing 2 1st-century learners, they also need the competencies and
skills of this era (Yalgin-incik, 2020, p. 1100). However, it is stated that most teachers feel uncomfortable
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using technology in music classrooms (Dorfman, 2008). Dorfman (2022) states that this feeling of unease
among teachers stems from a lack of preparedness, both individually and theoretically, for the use of
technology in music education. At the individual level, this may be due to deficiencies in undergraduate or
graduate teacher-training curricula, the limited time teachers can allocate to planning for the use of technology
in lessons, the constantly changing nature of these technologies, and fixed perspectives that prevent teachers
from feeling successful in using them. At the theoretical level, while using technology to learn music is not a
new idea, technological pedagogy is relatively new, and she emphasizes the need to develop a model that will
systematize the use of technology in music lessons. Systematic framework development efforts began with
Shulman's (1986) work on the concept of pedagogical content knowledge (PCK), which defined seven
dimensions of knowledge in teaching; this was transformed into the TPACK model by Mishra and Koehler
(2006) with the addition of technology (Thompson, 2007). This model, known as TPACK, encompasses
technological, pedagogical, and content knowledge, all of which intersect to form Technological Pedagogical
and Content Knowledge, providing an effective foundation for teachers in technology-supported teaching.
Hunter (2015) stated that the Technological Pedagogical Content Knowledge (TPACK) model serves as a
common language for teachers and researchers in their practices regarding the effective use of technology in
lessons. The TPACK model framework is shown in Figure 1.

Figure 1
TPACK diagram (tpack.org, 2012)

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Te%‘gr?tlgr?llcal
Knowledge Knowledge
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Content
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Contexts

In Figure 1, each circle represents a base area, while the intersection points represent the definitions made on
the area where these areas overlap. According to Koehler and Mishra (2009), the seven knowledge areas of
TPACK are:

e Content Knowledge (CK): Teachers' knowledge about the subject to be learned or taught,
Pedagogical Knowledge (PK): Teachers' in-depth knowledge of teaching and learning processes and
practices or methods,

e Technological Knowledge (TK): Knowledge about specific ways of thinking about and working with
technology, tools, and resources,

e Pedagogical Content Knowledge (PCK): Applicable pedagogical knowledge in teaching a specific
content,

o Technological Content Knowledge (TCK): Knowledge regarding the understanding of how
technology and content influence and constrain each other,

o Technological Pedagogical Knowledge (TPK): Knowledge regarding the understanding of how
teaching and learning can change when specific technologies are used in specific ways,

e Technological Pedagogical Content Knowledge (TPACK): This can be summarized as knowledge of
pedagogical techniques that use technologies constructively to teach selected content.
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Dorfman (2022) also described the TPACK model as understanding the impact of technology on our teaching
methods and our students' learning. Studies indicate that TPACK, which serves as a meaningful model of the
integration of technology, pedagogy, and subject matter in education, needs to be reworked for each discipline
due to the variability of subject-matter knowledge across disciplines (Bauer, 2014; Voogt et al., 2013). When
applied to music education, redefining and exemplifying its sub-dimensions is crucial for understanding the
model. In its adapted form for music education, subject-matter knowledge (CK) refers to knowledge about
music. This includes individual musical skills in composition, improvisation, and arrangement, as well as
music listening, knowledge of music theory, music history, and cultural contexts. Comprehensively, this
implies the teacher's musical expertise or musicianship. Pedagogical knowledge (PK) focuses on
interdisciplinary aspects of pedagogy and education. PK includes topics such as feedback, direct instruction,
problem-solving, and project-based learning, adapting instruction to different students and their needs. Group
work and classroom management are also addressed within this area. Technological knowledge (TK) includes
the ability to solve technical problems and cope with different technologies, knowledge of existing or
innovative technologies, and interest in these technologies (p. 14). Technological content knowledge (TCK)
focuses on the relationship between music content and technology. Technologies underpin musical practices
(e.g., rock music, electric guitar), and changes in technology necessitate changes in content. This is more
concerned with knowledge of the impact of works on the content of music lessons than with contextual or
musicological knowledge of technological developments (Bowman, 2014, p. 61). Technological-pedagogical
knowledge (TPK) encompasses knowledge of how teaching and learning methods change as technology
evolves (Koehler and Mishra, 2009, p. 16). The overlapping area of all three core knowledge areas is
technological-pedagogical content knowledge (TPACK). Accordingly, professional music pedagogical
knowledge means the ability to adapt technologies to individual student learning and to the class, and to use
specific musical content as effectively as possible in their exploration and interaction (Bauer, 2014, p. 15).

In Tiirkiye, studies are also being conducted with music teachers and teacher candidates within the
technological pedagogical content knowledge framework. For example, Cetinkaya and Kaya (2023), focusing
on teacher candidates, applied the "Tendency Towards Technology Use in the Classroom Scale" using a
mixed-methods approach with 88 music teacher candidates. They found that the candidates' tendency to use
technology was above average, but their awareness of music software was low, and the frequency of
technology use in teaching practice remained limited. Kibici (2022), in a quantitative study conducted with
231 music teachers from Central Anatolia, used Bayraktar's (2015) Technological Competence Scale for
Teachers and found significant differences in perceptions of technological competence according to gender,
age, and school type, and differed from other studies by focusing on teachers in service. In their study
examining the technopedagogical content knowledge competencies of prospective music teachers in Tiirkiye
across various demographic characteristics, such as university attended, monthly income, and computer usage,
Afacan and Cemil (2016) used the TPACK scale developed by Sahin (2011). The study revealed that
participants scored high on the subject-matter knowledge and pedagogical content knowledge dimensions but
perceived themselves as moderately competent in the technological pedagogical content knowledge
dimension. In another study using the same scale, Tuncer and Bahadir (2016) examined the relationship
between prospective teachers' technopedagogical content competencies and their attitudes towards the teaching
profession. However, the sub-dimensions of the music field were not included in either of these studies.

The scales used in these studies were developed with consideration of the general pedagogical dimensions of
the teaching profession. However, teachers are also expected to possess different field-specific competencies
in both theoretical and practical areas, such as music, art, and sports. These general scales prompted the need
to measure music teachers' perceptions of competence across sub-dimensions such as composition,
improvisation, instrumental playing, singing, and music history. Furthermore, the general scales focused
heavily on the use of educational technologies in the classroom. However, in music, technologies such as
digital sound recording, editing, sampling, and sound synthesis are transforming music production and
consequently music education. Therefore, numerous studies in the literature are addressing the
technopedagogical needs of music teachers. For example, Giindogdu and Deniz (2013), in a study conducted
with 92 music teachers from 55 public and private institutions in Istanbul, developed a "Music Teachers
Professional Competency Questionnaire” comprising 10 competency areas and 47 items to evaluate
technology use within a broader professional competency profile. They revealed that teachers were generally
competent but had significant deficiencies in specific technical and community management areas. Avci
(2020), in her study highlighting the difficulties experienced by teachers in applied disciplines and those
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lacking competence in technology use during the distance education process, proposed a model called "Digital
Technopedagogical Music (DiTeM) Education". Supporting these studies, the relationship between technology
self-efficacy and attitudes of prospective music teachers (Atabek & Burak, 2019), and the digital literacy status
of music teachers (Yilmaz & Temiz, 2023). However, these studies also examine music teachers'
technopedagogical competencies across different scales, such as self-efficacy and digital literacy. Finally,
Kocakaplan and Akkas (2024), in their qualitative case study with 35 music teachers and 32 music education
specialists, collected competency items using open-ended questions within the Technological Pedagogical
Content Knowledge (TPCK) framework and found that practitioners produced fewer TPCK competency items
than specialists, and that there were perceived gaps, especially in the area of technological pedagogical
integration. These studies aim to address a significant need in the field. However, this study also used a
qualitative method to determine the technological and pedagogical competencies of music teachers. However,
no valid and reliable scale exists to evaluate all aspects of the technological, pedagogical, and subject-matter
knowledge of music teachers.

It is important for teachers to gain knowledge, skills, and experience before using educational technology, so
they feel comfortable with it (Bauer et al., 2003). It has been noted that the different digital technologies offered
to music teachers have changed their pedagogical approaches and teaching methods (Atabek & Burak, 2019).
However, since there is no Turkish scale study that includes the subject matter competencies of music teachers,
it is seen that these studies were carried out using the "Educational Technology Standards Self-Efficacy Scale"
(Simsek & Yazar, 2016), the "Attitude Scale Towards the Use of Technology in Education" (Oztiirk, 2006),
and the TPACK scales translated into Turkish for general education. For this reason, there is a need for a scale
that also includes the sub-dimensions of music knowledge. To meet this need, Bauer (2013) added another
module including the sub-dimensions of music, based on the TPACK scales designed for general education,
and developed a new scale. Subsequent studies indicate that the TPACK framework and Bauer's (2013) scale
meet a significant need in the field. Technological Pedagogical Content Knowledge (TPACK) research in
China has focused on developing a framework suitable for the Chinese education system under the name
Technological Pedagogical Music Knowledge (TPMUK), and adaptations have been made within the
framework of the scale developed by Bauer (Ma, 2023). In another study, Bauer's (2013) scale was adapted
into German by Godau and Fiedler (2018). Doherty (2019) used quantitative methods to examine the self-
efficacy of music teachers in technology, instruction, and TK (m-TPACK), with particular emphasis on
technical self-efficacy. The study also confirmed that the factor structure of the m-TPACK questionnaire
developed by Bauer is suitable for measuring the questions in each TPACK area of music teachers.

Within this framework, the aim of the study is to culturally adapt the Musical Technological Pedagogical and
Content Knowledge [m-TPACK] scale, developed by Bauer (2013), into Turkish as the Musical
Technological, Pedagogical Content Knowledge (m-TPAB), and to conduct a validity and reliability study.
This scale has served as a resource for subsequent studies on technological, pedagogical, and subject-matter
knowledge in music education, and its effectiveness has been demonstrated by other studies in the literature.

Method
Research Design

This study is a methodological investigation aimed at adapting the m-TPACK scale—developed abroad to
measure teachers’ technopedagogical content knowledge in the field of music education—into Turkish.
Methodological research encompasses studies conducted to adapt an existing measurement instrument to
different languages and cultures or to test its psychometric properties (Karasar, 2012). The adaptation process
of the scale was based on the cross-cultural adaptation guidelines proposed by Beaton et al. (2000).

Sampling

This research utilized the snowball sampling method. Snowball sampling is a non-probability sampling
technique based on chain referrals, in which the sample size is increased by asking initially accessible
participants to refer other potential participants within their social networks (Heckathorn & Cameron, 2017).
The snowball sampling process begins with the researcher identifying "seed" participants, who are then asked
to refer other individuals who meet the research criteria, progressing in waves (Isaias et all., 2013). Each
participant serves as a bridge to subsequent participants, thereby expanding the sample through a social
network structure (Parker et all., 2019). In this research, the researcher first sent the scale to music teachers in
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their immediate circles and asked them to forward it to other music teachers in their professional networks. As
a result of this chain referral process, 524 music teachers working in state and private schools aftiliated with
the Ministry of National Education throughout Tiirkiye participated. Descriptive information about the music
teachers who participated in the research is presented in Table 1.

Table 1
Descriptive Information of Music Teachers Participating in the Study

Variable Sub-Categories N %

Gender Female 338 64.50
Male 186 35.49

Educational Status Associate Degree 3 .57
Bachelor's Degree 291 55.53
Master's Degree 193 36.83
Doctorate 37 7.06

Institution Type Public 351 66.98
Private 133 25.38
Other 40 7.63

Work Location Urban 394 75.19
Suburban 70 13.35
Rural 60 11.45

Teaching Experience 0-5 104 19.84
6-10 114 21.75
11-15 146 27.86
16-20 77 14.69
21-25 50 9.54
26-30 22 4.19

Total 524 100

As shown in Table 1, the music teachers participating in the study exhibited diverse genders, work experience,
educational backgrounds, and institutional structures. Reaching music teachers with varying levels of
experience is considered to enhance the validity of the research. The majority of teachers were female, held a
bachelor's degree, and had 11-15 years of teaching experience in public institutions in urban areas.

Data Collection Process

This study is based on the scale adaptation stages proposed by Hambleton and Patsula (1999). These processes
are summarized under the headings of Preparation, Adaptation and Development, and Validation Phase,
respectively, and aim to ensure the conceptual, linguistic, and psychometric equivalence of the adapted
instrument with the original scale. First, in the Preparation Phase, the purpose of adapting the scale is clarified,
and translators and field experts with high competence in the source/target cultures are identified. Second, in
the Adaptation and Development Phase, the content of the scale undergoes a rigorous translation and validation
process; this process includes the translation of items into the target language by multiple independent
translators (Translation), the review of the translations by a panel of experts and their consolidation into a
single draft (Synthesis), and finally, the translation of this draft back into the original language to identify shifts
in meaning (Back Translation). In the final and important step, the Validation Phase, the psychometric validity
and reliability of the adapted scale are empirically tested; This includes confirming the comprehensibility of
the items through cognitive interviews conducted with the target audience and statistically verifying structural
equivalence (e.g., through Confirmatory Factor Analysis) through a pilot study conducted with a representative
sample. Completing these steps results in a valid and reliable measurement tool for cross-cultural comparisons.
In this study, research conducted in Tiirkiye was first examined to assess whether the dimensions of the m-
TPACK scale, planned for adaptation, meet scientific needs and are suitable for the country's culture. It was
considered important to conduct this study. The scale is used to determine the technological, pedagogical, and
content knowledge, as well as the intersectional dimensions, of music teachers. The adoption of the scale
adaptation strategy is primarily based on the principles of transferring international validity and efficiency in
resource utilization. The TPACK (Technological, Pedagogical, and Content Knowledge) framework is a robust
theoretical model that represents an accepted and universal framework for teaching knowledge. Therefore,
given the high time, effort, and cost required to develop an original scale, it was deemed a more scientifically
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rational approach to use an already-validated instrument, meticulously adapted using the methodological steps
outlined by Hambleton and Patsula (1999). This choice provides a strong justification for integrating the
research findings with the international literature and increasing the feasibility of comparative studies on
TPACK development profiles across cultures by ensuring that the adapted instrument is directly comparable
to the original scale. With this strategy, the aim is to strengthen the study's scientific basis by drawing on an
existing, reliable source for measuring the global TPACK structure.

In the initial stage of adapting the scale, the original English version was translated into Turkish. Various
methods are suggested in the literature to ensure that the translation is valid, reliable, and accurately reflects
the language's cultural characteristics. For example, according to Oliveira et al. (2018), one-way translations,
and according to Beck et al. (2003), methods involving bilingual individuals, committee approaches, and pre-
test usage are frequently used in research and applications. Given differences in linguistic origins (Furukawa
et al., 2014) and the difficulty of finding bilingual experts in music education, a committee approach was
chosen for this study, enabling collaboration among both language and field experts. The translation committee
consisted of two academics whose native languages are Turkish and English, and a team of five music
education experts proficient in both languages. The committee's experts first translated the scale into Turkish
individually. Then, each translated form was reviewed by the researcher, and the differing parts were identified.
A committee meeting was held to reach a consensus on these parts. The completed translation was also
submitted to two different Turkish language experts for their opinions on its suitability for Turkish. After
receiving all expert opinions, the form was finalized.

Before the actual implementation, the translated scale was sent to selected music teachers across Tiirkiye to
gather their opinions. A total of 30 music teachers participated in this study, 19 of whom were women (63.3%)
and 11 men (36.6%). The music teachers indicated their opinions next to each item on the form they received,
using the options "understood," "could be better expressed," and "suggestions." These opinions were reviewed
by the researchers, and the scale was prepared for the actual implementation.

In the next stage of the research, the scale was administered to 524 music teachers, and validity and reliability
analyses of were conducted. A review of the literature on scale adaptation suggests that a sample size at least
twice the size of the scale items is recommended for validity and reliability (Preacher & McCallum, 2002). In
this study, a sample size 12 times that of the 41-item scale was achieved, which is considered quite sufficient.

Data Collection Tools
Technological Pedagogical Content Knowledge Scale for Music Teachers (m-TPCK)

The m-TPACK (Technological Pedagogical Content Knowledge Scale for Music Teachers) was used in this
study. The scale already includes a personal information form to collect demographic information about music
teachers, such as gender, educational status, years of service, place of service, and type of school they work
in. In this form, the grade levels of the music teachers' work are aligned with the American education system.
In this system, music teachers also teach specialized classes such as band, string instruments, and choir. During
the adaptation of the form, the options related to these classes were removed, in line with the Ministry of
National Education curriculum. The Technological Pedagogical Content Knowledge Scale (TPACK),
originally designed for general education, was first adapted for music education by Bauer (2013). The m-
TPACK scale, created by Bauer (2013), is based on two existing scales whose validity and reliability have
been established in other studies (Bauer et al., 2003; Schmidt et al., 2009). The first section of the three-part
m-TPACK aims to measure the components of technological, pedagogical, and subject-matter knowledge
among music teachers. This section of the scale is based on a scale developed by Schmidt et al. (2009) to assess
prospective teachers' status across various TPACK domains. These domains, formed by the intersection of
technological and pedagogical knowledge, are: (a) technological knowledge (TK), (b) subject matter
knowledge (CK), (c¢) pedagogical knowledge (PK), (d) pedagogical content knowledge (PCK), (e)
technological pedagogical knowledge (TPK), (f) technological subject matter knowledge (TCK), and (g)
technological, pedagogical, and subject matter knowledge (TPACK).

In addition to the work of Schmidt et al. (2009), Bauer (2013) improved the scale by adding new items related
to music teaching. The items and their parallelism with the TPACK scale are as follows: (a) technology (TK),
(b) music (CK), (c) generalized approaches to teaching (PK), (d) music-specific approaches to teaching (PCK),
(e) technologies used in music (TCK), (f) general approaches to teaching with technology (TPK), and strategies
for integrating music, technology, and teaching and learning strategies (TPACK). The reference scale
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comprises 47 five-point Likert-type items. The scale is scored in a five-point Likert format ranging from
strongly disagree (1) to strongly agree (5). The scale consists of 7 sub-dimensions. This scale is used to assess
music teachers' self-reported knowledge levels across relevant sub-dimensions. All items are structured with
a direct coding logic, where a higher score indicates greater perceived competence. Raw scores are obtained
by summing the scores for each participant across the seven sub-dimensions. Raw scores are then converted
into percentages to identify the relative strengths and weaknesses of each component. The percentage score is
calculated by dividing the individual's raw score by the maximum possible score achievable in the relevant
sub-dimension. The scores of all sub-dimensions are combined to arrive at the overall scale score. In this
research, the Musical Technological Pedagogical and Content Knowledge (m-TPACK) scale was adapted into
Turkish as the Technological Pedagogical Content Knowledge Scale for Music Teachers (m-TPAB).

Scale Translation Feedback Form

Another data collection tool used in the study was a scale translation feedback form prepared by the
researchers. This form was created to obtain the opinions and suggestions of music teachers regarding the
translation of the scale before the actual application. The form contains the Turkish versions of the scale items.
Feedback was collected from music teachers by leaving a space for each item, with options "understood",
"could be expressed better", and "suggestions".

Data Analysis

In the data analysis phase, frequency and percentage analyses were conducted to determine the demographic
characteristics of the music teachers participating in the study, including gender, educational status, type of
institution, years of experience, and place of work. In the second phase, an Exploratory Factor Analysis (EFA)
was performed to reveal the factor structure, dimensions, and items of the m-TBAP scale, which was translated
from English into Turkish, and a Confirmatory Factor Analysis (CFA) was performed to examine the fit of
these dimensions. Calculations were performed at a significance level of 0.05 for both analyses. SPSS 20.0
and AMOS were used for statistical analysis.

This section presents the validity and reliability studies of the original scale developed by Bauer (2013), which
serves as the basis for this research. The validity and reliability analyses within the scope of the Turkish
adaptation of the scale are included in the findings section. A total of 284 music educators, 48% male and 52%
female, working throughout the United States, participated in the reliability studies of the original scale.
Participants had teaching experience ranging from 1 to 40 years (M = 12.95, SD = 9.48) and held bachelor's
(48%), master's (48%), and doctoral (2%) degrees. Teachers worked in both public (89%) and private schools
(11%) and were located in rural (15%), suburban (59%), or urban (26%) environments. The scale was applied
to this participant group, and Cronbach's Alpha coefficient was calculated separately for each sub-dimension.
The calculations for the dimensions are presented in Table 2.

Table 2
Reliability Analysis of the Original Scale

Scale dimensions N Coefficient
Teknological Knowledge (TK) 7 .92
Content Knowledge (CK) 12 .94
Pedagogical Knowledge (PK) 7 .93
Pedagogical Content Knowledge (PCK) 4 .87
Technological Content Knowledge (TCK) 4 .89
Technological Pedagogical Knowledge (TPK) 5 91
Technopedagogical Content Knowledge (TPACK) 8 95

As shown in Table 2, the reliability of the seven sub-dimensions ranges from .87 (Pedagogical Content
Knowledge) to .95. (Technopedagogical Content Knowledge). All reliability values are above the threshold.
Based on these findings, the original scale was determined to have a high level of reliability.

Ethic Statement
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This study was conducted in accordance with the ethics committee approval granted under Decision No. 18,
dated November 23, 2021, with research code 2021-1198, issued by the Social and Human Sciences
Committee on Scientific Research and Publication Ethics at Gazi University.

Findings
Reliability Analysis
Reliability analyses were first conducted using data from the Turkish version of the scale. Cronbach's Alpha

values were calculated for the scale's reliability analysis. The values calculated for each sub-dimension are
given in Table 3.

Table 3

Reliability Analysis
Scale dimensions N Coefficient
Sub-dimension 1 7 95
Sub-dimension 2 12 .97
Sub-dimension 3 7 .98
Sub-dimension 4 4 .90
Sub-dimension 5 4 .93
Sub-dimension 6 5 .97
Sub-dimension 7 8 .97

According to the reliability analysis results in Table 3, the Cronbach's Alpha internal consistency coefficients
for the scale sub-dimensions were .95, .97, .98, .90, .93, .97, and .97, respectively. According to Giirbiiz and
Sahin (2015, p. 317), for a study to be valid and reliable, the calculated Cronbach's Alpha should be above .70.
When the calculations shown in Table 3 are examined, it is seen that all values are .90 or higher. Therefore, it
can be said that the adapted scale is at a "reliable" level.

Validity Analysis
Explatory Factor Analysis (EFA)

In the study, an exploratory factor analysis was first performed to determine the dimensions underlying the
items and to assess validity and reliability. The KMO and Bartlett tests were applied for exploratory factor
analysis. The test results are presented in Table 4.

Table 4

KMO ve Bartlett’s Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .95
Bartlett Test of Sphericity Approximate Chi-Square 21466.38
df 820
Significance .00

According to the factor analysis applied to the 41 questions in the dataset, the KMO value was .953 (p<.05).
This that the study sample has an "excellent" level of adequacy for representation. According to Kaiser's (1974)
criteria, KMO values of .90 or higher are considered "excellent". This finding reveals that the dataset is highly
suitable for factor analysis and that the correlations among the variables are suitable for it. The Bartlett
Sphericity Test results are also statistically significant (¥>=21466.387; p<.001), indicating that there is a
sufficient level of relationship between the variables to allow for factor analysis. Table 5 shows the variance
explained by the sub-dimensions, indicating how well each factor represents the overall variability in the
dataset.

Table 5
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Variance Explained by Sub-Dimensions

Dimensions Eigenvalue % Variance Cumulative %
1 18.56 19.37 19.37
2 4.40 15.32 34.69
3 3.00 14.39 49.08
4 2.05 13.36 62.45
5 1.91 7.58 70.30
6 1.18 5.63 75.94

According to the factor analysis results, the scale comprises six sub-dimensions in total. The eigenvalue of the
first sub-dimension is 18.56, and it explains 19.37% of the total variance. The eigenvalue of the second sub-
dimension is 4.40, and it explains 15.32% of the total variance. The eigenvalue of the third sub-dimension is
3.08, and it explains 14.39% of the total variance. The eigenvalue of the fourth sub-dimension is 2.05, and it
explains 13.36% of the total variance. The eigenvalue of the fifth sub-dimension is 1.91, and it explains 7.58%
of the total variance. The eigenvalue of the sixth sub-dimension is 1.18, and it explains 5.63% of the total
variance. Together, the six sub-dimensions explain 75.94% of the scale. In social sciences, a total explained
variance of 60% or more is generally considered sufficient (Biiyilikdztiirk, 2018). The total variance ratio of
75.94% obtained in this study provides a very strong indicator of the scale's construct validity. Furthermore,
according to the Kaiser criterion (Kaiser, 1960), which requires eigenvalues > 1, all six factors explain a
significant level of variance. The items containing the dimensions were examined, and explanatory labels were
assigned to each dimension. Accordingly, the first dimension was grouped as technopedagogical content
knowledge, the second as pedagogical knowledge, the third as music content knowledge, the fourth as
technological knowledge, the fifth as pedagogical content knowledge, and the sixth as technological content
knowledge. The factor loadings calculated for each dimension are presented in the following tables. The scale
items and factor loadings for the first dimension, technopedagogical content knowledge, are presented in Table
6.

Table 6
First Dimension, Technopedagogical Content Knowledge

Scale Item Factor Loadings
1. I can select technologies to use in my classroom in a way that makes teaching and learning

) .86
processes more effective.
2. I can use strategies that integrate content, technology, and instructional approaches in my 34
classroom. ’
3.1 can teach lessons by appropriately combining music theory, history, genres/styles and/or 32
cultural contexts, technologies, and instructional approaches. ’
4.1 can select technologies that will enrich the content of a lesson. .81
5.1 can teach lessons by appropriately combining music listening, technologies, and instructional ’1
approaches. ’
6. I can teach lessons by appropriately combining music performance (singing and/or playing an
instrument; reading and writing music notation), different technologies, and instructional 78
approaches.
7.1 can teach lessons by appropriately combining musical creativity (improvisation, composition, 77
and arrangement), technologies, and instructional approaches. ’
8. I can take a leadership role in efforts to regulate the use of content, technology, and 77
instructional strategies at my school. ’
9. I think critically about how to use technology in my classroom. .65
10. I reflect on how technology will affect the teaching approaches I use in my classroom. .63

According to Table 6, the first sub-dimension of the scale comprises 10 questions. This dimension represents
technopedagogical content knowledge, which is the most complex and integrative component of the m-TPAB
model. When the factor loadings are examined, it is seen that all items have factor loadings well above the
acceptable level.

The item that best explains the first sub-dimension is "I can choose technologies that I can use in my classroom
in a way that will make the learning and teaching processes more effective," with a factor loading of .86. The
factor loadings of the items in the dimension range from .63 to .86. The first eight items (1-8) have quite high
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factor loadings, ranging from .77 to .86. These items measure directly applied skills related to integrating
content, technology, and pedagogy.

The ninth (.65) and item ten (.63), have relatively lower factor loadings, these values are still well above the
threshold value accepted in the literature (.40) (Tabachnick & Fidell, 2013). These two items represent the
reflective thinking dimension of technopedagogical content knowledge. Unlike the other items, these items
measure critical thinking and foresight skills towards application, rather than direct application skills.
Therefore, their relatively lower factor loadings are expected, and they have not been removed from the scale
as they make a significant contribution to the conceptual integrity of the dimension. The factor loadings of all
items are above .60, and these values are considered "high" factor loadings (Comrey & Lee, 1992). In addition,
the two items with the lowest factor loadings (items 9 and 10) represent the dimensions of "reflective thinking"
and "critical evaluation," which are included in the theoretical framework of the m-TBAP model. Therefore,
these items were retained in the scale for theoretical and conceptual integrity. The Cronbach's Alpha reliability
coefficient for this dimension is high, indicating that the items form a consistent structure. The scale items and
factor loadings for the second dimension, pedagogical knowledge, are presented in Table 7.

Table 7
Second Dimension- Pedagogical Knowledge

Scale Item Factor Loadings
1. I can adapt my teaching style according to students' levels. .86

2. I can adapt my teaching style to different students. .86

3. I can assess students' learning situations in multiple ways. .84

4. 1 know how to assess student performance in the classroom. .84

5. 1 can use different teaching and learning strategies in the classroom (cooperative learning,

direct instruction, inquiry, problem/project-based learning, etc.). 83
6. I know how to organize and maintain classroom management. .80
7.1 am familiar with students' misconceptions and conceptual misunderstandings. .79

According to Table 7, the second sub-dimension of the scale, pedagogical knowledge, comprises 7 questions.
This dimension represents the pedagogical knowledge structure, one of the core components of the TPAB
model, and measures teachers' knowledge and skills in general teaching methods and strategies. The items that
best explain this dimension are "I can adapt my teaching style according to the students' level" and "I can adapt
my teaching style to different students," both with a factor loading of .86. Both items have the same factor
loading (.86) and emphasize differentiated teaching competence.

The factor loadings of all items in the dimension range from .79 to .86, which is quite high. This narrow and
high range indicates that the items measure a homogeneous structure and that the dimension's internal
consistency is strong. The fact that the factor loadings are so high and close to each other is evidence that the
pedagogical knowledge dimension has a conceptually clear and consistent structure. The first two items (.86)
within this dimension measure differentiation and adaptation skills; the fifth item (.83) measures the ability to
use various teaching strategies; the sixth item (.80) measures classroom management knowledge; and the
seventh item (.79) measures the ability to diagnose student learning.

Item seven has the lowest factor loading in the dimension at .79, but this value is still considered an "excellent"
factor loading (Comrey & Lee, 1992). The reason this item's factor loading is relatively lower than the others'
is that it primarily measures the diagnosis and awareness dimension, whereas the other items directly measure
application skills. However, this item has not been removed from the scale because it assesses the competence
to "understand student thinking," an important component of pedagogical knowledge. The factor loadings of
all items range from .79 to .86, indicating extremely high factor loadings. In the literature, factor loadings of
.70 and above are considered "excellent" (Tabachnick & Fidell, 2013). The scale items and factor loadings for
the third dimension, music domain knowledge, are presented in Table 8.
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Table 8
Third dimension- Music Content Knowledge
Scale Items Factor Loadings
1. I have various approaches and strategies to develop a more advanced music listening skill. .78
2. I have sufficient knowledge and skills in active music listening. .78
3. I know how to actively listen to music. 77
4. I have sufficient knowledge regarding music theory, history, genres and forms, and cultural .76
contexts.

5. I can think about music within its theoretical, stylistic, and cultural context. .74
6. I have various approaches and strategies to improve my understanding of music theory, 74
history, genres/styles, and cultural contexts.

7. I have various approaches and strategies to develop my knowledge and skills as a music .67
performer.

8. I have sufficient knowledge and skills as a music performer (such as singing and/or playing an .56
instrument; reading and writing music notation).

9. I have sufficient knowledge and skills in music creation/production (improvisation, .56

composition, and arrangement).

According to Table 8, the third sub-dimension of the scale comprises 9 questions. This dimension corresponds
to the "field/content knowledge" structure in the TPAB model, which measures the field-specific knowledge
and skills of music teachers. The item that best describes the third sub-dimension is "I have various approaches
and strategies to acquire a more advanced music listening skill," with a factor loading of .78. Relatedly, the
second item, "I have sufficient knowledge and skills in active music listening," has the same factor loading
(.78). Both items focus on music listening competence.

The factor loadings of the items in this dimension range from .56 to .78. A wider range of factor loadings is
observed in this dimension compared to other dimensions. This is thought to stem from the multidimensional
and heterogeneous structure of music domain knowledge. Music domain knowledge includes sub-components
such as music listening, music theory and history, performance skills, and creativity. The items in this
dimension can also be grouped within the context of music domain knowledge. The first three items have the
highest factor loadings, ranging from .77 to .78. These items measure knowledge and skills in music listening.
Items four through six have high factor loadings with .74-.76. These items measure knowledge of music
theories, history, and cultural context. Items seven through nine have relatively lower but acceptable factor
loadings with .56-.67. These items measure performance and creative skills. The seventh item has a factor
loading of .67, indicating a moderate-to-high level of association with the factor. This value is considered a
"good" level of factor loading in the literature (Comrey & Lee, 1992).

While item eight (.56), and nine (.56), have the lowest factor loadings, these values are still above the
acceptable threshold (.40-.50). These two items measure the performance (execution) and creativity
(composition/improvisation) dimensions of music domain knowledge. It is thought that the differences
observed here may stem from various individual differences among music teachers regarding performance and
creativity skills. Some music teachers in the sample may focus more on theoretical knowledge, while others
may have a performance-oriented approach to music education. It is also thought that the fact that music
teachers do not use skills such as performance and composition at the same level in their daily teaching
practices within the institutions where they work may contribute to the relatively lower factor loadings of these
items.

Given that all items had factor loadings of 56 or higher, it was deemed unnecessary to remove any items based
on low factor loadings. Furthermore, musical knowledge is a holistic construct encompassing not only listening
and theoretical knowledge but also performance and creativity skills. National and international music
education standards (MEB, 2018; NCAS, 2014) require music teachers to possess performance and creative
skills. Therefore, items 8 and 9 were considered necessary items to be included in the scale for the complete
measurement of musical knowledge. The scale items and factor loadings for the fourth sub-dimension,
technological knowledge, are presented in Table 9.
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Table 9
Fourth Dimension- Technological Knowledge
Scale Items Factor Loadings
1. I have knowledge about different technological applications. .81
2. I can adapt to important new technologies. .81
3. I have the technical skills needed to use technology. .80
4. I engage with technology quite frequently. .79
5.1 can learn technology easily. .78
6. I know how to solve problems related to technology use. 12
7.1 have had sufficient opportunities to work with different technologies. 1

According to Table 9, the fourth sub-dimension of the scale comprises 7 questions. This dimension represents
the technological knowledge structure, one of the basic building blocks of the m-TPAB model, and measures
teachers' general technology knowledge and skills. The item that best describes the fourth sub-dimension is "I
have knowledge about different technological applications" with a factor loading of .81. The fact that this item
has the highest factor loading indicates that technological knowledge inherently requires a broad knowledge
base of various technological tools and applications. The factor loadings of the items in the dimension range
from .71 to .81. All items have "excellent" level factor loadings (Comrey & Lee, 1992). The high, relatively
close factor loadings indicate that the technological knowledge dimension has a homogeneous, consistent
structure. The first three items (.80-.81) measure technological knowledge and technical skills; items four and
five (.78-.79) measure interest in and learning capacity for technology; item six measures problem-solving
skills; and item seven measures technological experience. The seventh item has the lowest factor loading in
the dimension .71. However, this value is still considered an "excellent" factor loading. The sixth item has the
second-lowest factor loading after the seventh item with .72. This item measures problem-solving and
troubleshooting competence, an important dimension of technological knowledge. The relatively lower factor
loading is thought to stem from the fact that this skill is based not only on technical knowledge but also on
critical thinking and analytical skills. The scale items and factor loadings for the fifth sub-dimension,
pedagogical content knowledge, are presented in Table 10.

Table 10
Fifth Dimension — Pedagogical Content Knowledge

Scale Items Factor Loadings
1. I know how to select effective teaching approaches to guide students' knowledge and skill 32
development in music listening. '

2. I know how to select effective teaching approaches to guide students' knowledge and skill 32
development in relation to music theory, history, genres and forms, and cultural contexts. '
3. I know how to select effective teaching approaches to guide students' knowledge and skill ’1

development in terms of musical creativity (improvisation, composition, and arrangement).
4. 1 know how to select effective teaching approaches to guide students' knowledge and skill
development in music performance (singing and/or playing an instrument; reading and writing 7
music notation).

According to Table 10, the fifth sub-dimension of the scale comprises 4 questions. This dimension represents
the pedagogical content knowledge structure, one of the important components of the m-TBAP model, and
measures teachers' capacity to integrate subject-matter knowledge with pedagogical knowledge. This concept
was introduced by Shulman (1986) and defined as the most critical component of teacher knowledge.

The item that best describes the fifth sub-dimension is "I know how to choose effective teaching approaches
to guide students' knowledge and skill development in music listening," with a factor loading of .82. The fact
that this item has the highest factor loading indicates that the competence to select and apply pedagogical
strategies in teaching music listening is the main indicator of pedagogical content knowledge. The fourth item
has the lowest factor loading in the dimension, with .77. However, this value is still considered an "excellent"
level of factor loading.

All four items share a similar syntactic structure: "[A specific dimension of the music field] + I know how to
select effective teaching approaches to guide students' knowledge and skill development." This structural
consistency is thought to be one of the reasons the items have high, similar factor loadings. Each item measures
pedagogical strategies specific to a different content area of music education (listening, theory/history,
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creativity, performance). The first item measures teaching and pedagogical principles related to music
listening; the second, to music theory and history; the third, to musical creativity; and the fourth, to music
performance.

These four items in the fifth dimension appear to measure the four core content areas of music pedagogical
content knowledge (listening, theory/history, creativity, performance) in a balanced and comprehensive
manner. All items have quite high factor loadings, and the small differences between them are thought to
reflect natural variation across the content areas. It can be said that all factor loadings are at the "excellent"
level, and the internal consistency of the structure is strong. The scale items and factor loadings for the sixth
dimension, technological domain knowledge, are given in Table 11.

Table 11

Sixth Dimension — Technological Content Knowledge

Scale Items Factor Loadings
1. I have knowledge about technologies I can use to create/produce music (improvisation, 70
composition, and arrangement). ’

2. I have knowledge about technologies I can use to perform music. (For singing and/or 69
playing an instrument; for reading and writing music notation) ’
3. I have knowledge about technologies I can use to understand music theory, history, 53
genres/styles, and cultural contexts. ’
4. T have knowledge about technologies I can use to listen to music. S1

According to Table 11, the sixth sub-dimension of the scale comprises 4 questions. This dimension represents
the technological content knowledge structure, one of the important components of the m-TPAB model, and
measures teachers' capacity to integrate their technological knowledge with their subject-matter knowledge.
The item that best explains the sixth sub-dimension is "I have knowledge about the technologies I can use to
create/create music (improvisation, composition, and arrangement)" with a factor loading of .70. The fact that
this item has the highest factor loading indicates that knowledge of music creation and production technologies
is the most prominent indicator of technological content knowledge. Music creation technologies (DAW
software, MIDI technologies, digital audio processing tools, etc.) represent the most complex and specialized
area of technology integration in music education.

The factor loadings of the items in this dimension range from .51 to .70. This dimension has a wider range of
factor loadings compared to the other five dimensions. This situation is thought to stem from the heterogeneous
nature of technological domain knowledge and the varying prevalence of technology use in music education
across different content areas. The first item of this sub-dimension focuses on music creation/production
technologies, the second on music performance technologies, the third on music theory and history teaching
technologies, and the fourth on music listening technologies. While the factor loadings of the first two items
are very close to each other (.70 and .69), the factor loadings of the third and fourth items are significantly
lower (.58 and .51). This pattern shows that music technologies are grouped by complexity and expertise level.
The third item has a moderate factor loading of .58. This value is considered a "good" and "acceptable" factor
loading in the literature (Comrey & Lee, 1992; Hair et al., 2010). The fourth item has the lowest factor loading
in the dimension, at .51. While this value is above the acceptable threshold (.40-.50), it is lower than those in
other dimensions. There are several possible reasons why items three and four have relatively lower factor
loadings. First, the technologies used for listening to music and teaching theory/history (smartphones, music
apps, websites, videos) are general-purpose technologies commonly used in daily life and may reflect teachers'
general technology use rather than professional music technology knowledge. This causes these items to
overlap more with general technology knowledge and less with music-specific technology knowledge. Second,
while the first two items (music creation and performance technologies) refer to more complex, specialized,
and music-specific technologies (DAW software, MIDI, digital instruments, notation software), items three
and four encompass less specialized technologies. Thirdly, while the level of knowledge regarding creative
and performance technologies varies more among music teachers, music listening technologies are less
distinctive as they are known by almost all teachers.
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Confirmatory Factor Analysis (CFA)

A confirmatory factor analysis was also conducted to test the technological and pedagogical competency scale
and its sub-dimensions for music teachers. The diagram, drawn using the AMOS macro of SPSS, is shown in
Figure 2.

Figure 2

Confirmatory factor analysis diagram

0

The confirmatory factor analysis diagram in Figure 2 shows six latent variables (factors) and 41 observed
variables (items) associated with them. The arrows in the diagram show the path coefficients (factor loadings)
from the factors to the items, as well as the inter-factor covariances (correlations). The model was tested as a
correlational model, assuming that all factors are interrelated. In the confirmatory factor analysis, no factor
loadings were below .70, and the fit values of all 41 items in the scale were acceptable. In this case, there was
no need to improve the modification indices.

The values obtained in the diagram in Figure 2 are expected not to be above 1. The standardized correlation
values are as follows: .69 between the first and second sub-dimensions, .76 between the first and third sub-
dimensions, .74 between the first and fourth sub-dimensions, .67 between the first and fifth sub-dimensions,
and .86 between the first and sixth sub-dimensions.

The standardized correlation values are as follows: .80 between the second and third sub-dimensions, .64
between the second and fourth sub-dimensions, .75 between the second and fifth sub-dimensions, and .72
between the second and sixth sub-dimensions. The standardized correlation values are as follows: .74 between
the third and fourth sub-dimensions, .69 between the third and fifth sub-dimensions, and .80 between the third
and sixth sub-dimensions. The standardized correlation values are as follows: .55 between the fourth and fifth
sub-dimensions, and .76 between the fourth and sixth sub-dimensions. The value of .65 represents the
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standardized correlation between the fifth and sixth sub-dimensions. The fit indices used as criteria in
interpreting the analysis are given in Table 12.

Table 12

Confirmatory factor analysis fit indices
X2 df p X2/df GFI CFI RMSEA AGFI NFI RFI IFI
3012.51 764 .00 3.94 .87 .89 .06 .90 .87 .85 .89

When the confirmatory factor analysis is examined alongside Table 12, the x?/df value for the sample is found
to be below 4, which is an acceptable value (3.94). GFI, CF1, AGFI, and IFI values are expected to be above
.80. All these values above .80. Accordingly, the model has a high degree of fit. It is known that an RMSEA
value below .80 is acceptable, and below .05 indicates a good fit. The factor analysis result of .06 again
indicates that the model provides a good representation.

Results and Discussion

The aim of this study is to conduct validity and reliability studies of the Turkish version of the m-TPACK
scale, developed by Bauer (2013), to measure the technological pedagogical content knowledge (TPACK)
competencies of music teachers. Within the scope of the research, 524 music teachers from across Tiirkiye
were reached. The scale was classified into six sub-dimensions. Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were conducted to examine the relationships among the dimensions of
the scale, adapted into Turkish as the Musical Technological Pedagogical Content Knowledge (m-TPAB)
scale, to determine the dimension and factor structure, and to test the validity of this structure. The results of
these analyses showed that the m-TPAB scale explains 75.94% of the total variance, demonstrating its validity
as a measurement tool. Internal consistency coefficients ranging from .98 to .90 were calculated for each factor
in the scale. These calculations also show that the adapted scale has a reliable structure. The findings obtained
from the relevant literature and statistical analyses indicate that the Turkish version of the m-TPAB scale is
valid and reliable.

The six-factor structure determined by exploratory factor analysis was confirmed by confirmatory factor
analysis. All six dimensions (Technopedagogical Content Knowledge, Pedagogical Knowledge, Music
Content Knowledge, Technological Knowledge, Pedagogical Content Knowledge, Technological Content
Knowledge) emerged as theoretically significant and experimentally supported structures.

All items have factor loadings above the acceptable level and are statistically significant. This finding indicates
that each item measures the relevant dimension validly. The correlations between the six dimensions are
consistent with the theoretical predictions of the m-TPAB model. The correlations ranging from .55 to .86
indicate that the dimensions are related but distinct. All fit indices indicate that the model provides an
acceptable fit to the data. In particular, the AGFI (.90) and RMSEA (.06) values indicate that the model
provides an excellent fit. The evidence of convergent validity, discriminant validity, and construct validity
provides strong support for the scale's validity in measuring the m-TPAB model. The results of the
confirmatory factor analysis were highly consistent with the theoretical framework of Mishra and Koehler's
(2006) TPACK model. The model can be said to successfully integrate technology, pedagogy, and content
knowledge.

In conclusion, the Turkish version of the m-TPAB scale has been found to be a robust psychometric tool for
valid and reliable measurement of technopedagogical content knowledge among Turkish music teachers. The
scale can be used in research on the integration of technology in music education, in the evaluation of teacher
competencies, and in measuring the effectiveness of teacher training programs.

The original version of the scale is in English. A German version translated by Godau and Fiedler (2018) is
also available in the literature. The English original included 284 music teachers in the sample, while the
German version included 216. This study, with 524 music teachers included, is considered to have higher
reliability in its results. Indeed, the confirmatory factor analysis (CFA) performed on the German version did
not find an acceptable fit between the data and the model. In this study, however, both the exploratory and
confirmatory factor analyses showed agreement. The TPACK scale developed by Mishra and Koehler (2006),
the m-TPACK adapted to music by Bauer (2013), and the German version by Fiedler and Godau (2018) all
have seven sub-dimensions. However, in this study, the questions were clustered into six sub-dimensions. In
cross-cultural adaptations of scales, the dimensions of the scale may tend to decrease due to the concepts of
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the target culture, how these concepts are perceived, the structure of the education system, sample
characteristics, and statistical reasons (Hambleton et all., 2024). In factor analysis performed in scale
adaptation, factor loadings play an important role in determining the dimensions. Tabachnick and Fidell (2013)
state that factor loadings below or above certain threshold values in factor analysis may cause questions to
cluster in different dimensions. In this study, it is observed that questions in the TPK dimension show a higher
correlation with other dimensions; therefore, these questions are combined with them.

The TPK dimension addresses the pedagogical competencies of music teachers integrated with technology.
Previous studies in Tiirkiye on this subject also reveal shortcomings in understanding the technological and
pedagogical dimensions. For example, in a study by Afacan and Cemil (2017) with 142 prospective music
teachers, the subject-matter knowledge and pedagogical knowledge dimensions were found to be at a "good"
level, as indicated by the average scores. In this study, the technology dimension was not specifically
emphasized as weak. However, when the average scores were examined, the TPB and TBAP dimensions were
at a "medium" level.

In Kocakaplan and Akkas's (2024) qualitative case study, based on interviews with 35 music teachers and 32
university-level music educators, it was observed that while music teachers indicated 22 competency items,
university faculty members suggested 55 items, with the most frequently suggested items being in the subject
matter knowledge and pedagogy categories. It was noted that significantly fewer competency items were
suggested in the technological pedagogical knowledge and technological pedagogical and subject matter
knowledge sub-dimensions. This situation can be clarified by examining the undergraduate programs that train
music teachers. When the music teacher education system in Tiirkiye is examined in terms of curriculum
programs, it is observed that courses are classified into subject matter, subject matter education, teaching
profession knowledge, and general culture (Gtirer et al., 2023). It is thought that the teachers' responses stem
from a mindset based on this curriculum. Furthermore, it is observed that courses such as instructional
technologies, material development, and music technologies are given low weight in these programs.
Furthermore, the instructional technology course falls more within the scope of Technological Pedagogy, and
the music technology course falls more within the scope of Technological Domain Knowledge; therefore, there
is no program course that combines all these knowledge areas. In addition, Giirer et al. (2024) showed in their
study that music technology courses are not included in every music education department program in Tiirkiye,
that the infrastructure, physical and technological resources related to music technology are limited, that the
students' readiness levels are below expectations, and that faculty members deal with sound recording and
editing programs and music notation programs as subjects. This situation shows that there are deficiencies in
the alignment of the dimensions of Technological Pedagogical Knowledge across the curricula and course
content. In this scale adaptation study, it is thought that the decrease in items related to the technological
pedagogical dimension, when distributed across other dimensions, is due to this systemic situation in Tiirkiye.

This study aims to address the lack of a Turkish-language scale measuring the technological pedagogical
content knowledge (TPCK) competencies of music teachers. It is considered important to develop advanced
scales to understand the technological needs of music teachers by generating different theoretical frameworks
and models. On the one hand, the use of rapidly advancing technological tools in music education is considered
crucial, and these technologies should be effectively integrated with pedagogical approaches and subject-
matter knowledge. For this purpose, it is suggested that courses, programs, and project-based approaches that
utilize all TPCK skills together should be planned and implemented in undergraduate programs. The majority
of music teachers participating in this research have 11-15 years of teaching experience. Considering the
program structure and technological developments during their undergraduate education, it is recommended
that various in-service training programs be organized to improve the TPACK skills of currently employed
teachers.
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