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The study aims to examine the effects of augmented reality-based practice on learning
the piano through an analysis of student opinions. A qualitative case study was used
in which an 8-week training was given to teach students legato, staccato, and non-
legato playing techniques. The study group consisted of 12 randomly selected 2nd-
grade piano students from the music department of Kirsehir Ahi Evran University
Neset Ertas Faculty of Fine Arts during the fall semester of the 2021-2022 academic
year. As a result of implementing the teaching exercises, data were collected through
open-ended standardized interviews with the study group and analyzed using the
content analysis method. The students stated that they were more controlled on the
piano while applying augmented reality-based exercises and more comfortable with
hand coordination; they also understood and applied the lesson topics well through
visual and audial support, their awareness of the subject improved, and their piano
playing skills developed. In line with these results, since augmented reality-based
applications have positive effects on piano teaching, it is recommended that studies
should be carried out to use them in lessons for another instrument.
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Bu ¢alismanin amaci piyano egitiminde artirilmis gerceklige dayali uygulamalarin 6grenme
lizerine etkisini Ogrencilerin goriisleri agisindan incelemektir. Nitel arastirma
yontemlerinden durum g¢alismasmin kullanildigr bu calismada legato, staccato ve non-
legato calim tekniklerine yonelik 8 haftalik uygulama yapilmistir. Calisma grubu 2021-2022
Egitim—ogretim yili giiz doneminde Kirsehir Ahi Evran Universitesi Neset Ertas Giizel
Sanatlar Fakiiltesi miizik boliimii 2. sinif piyano 6grencilerinden rastgele yolla belirlenmis
12 kisiden olusmustur. Ogretim etkinliklerinin uygulama sonucunda deney grubu
ogrencileri ile agik uglu standartlastirilmis goriisme tiirii kullanilarak elde edilen veriler
icerik analizi yontemi ile analiz edilmistir. Arastirma sonucunda Ogrenciler artirilmis
gergeklige dayali etkinliklerin uygulamasinda piyanoda daha kontrollii olduklarmni, el
koordinasyonunu daha rahat sagladiklarini, goriintii ve ses destegi ile konular ok iyi
anladiklarmi1 ve uyguladiklarini, konuya iligkin farkindaliklarmin arttigini, yapilan
¢alismalar sonucunda piyano ¢alma hakimiyetlerinin gelistigini belirtmislerdir. Bu sonuglar
dogrultusunda artirilmis gergeklige dayali uygulamalarin piyano Ogretiminde olumlu
etkileri oldugundan diger calgi derslerinde de kullanilmasma yonelik calismalarin
yapilmasi nerilmistir.
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Giris
Toplumlarin ihtiyaglar1 ve beklentileri siirekli bir degisim igerisindedir. Bu degisim gelisime
olan ihtiyaci da beraberinde getirmektedir. Toplumlarin gelismesinde en 6nemli rol ise egitime
diismektedir. Cocugun ilk egitimi ailede ve yakin cevresinde baslar. Fidan’a (2012) gore ailede
baslayan informal egitim ¢ocugun belli bir olgunluk diizeyine erismesiyle birlikte formal anlamda

okullarda devam etmektedir.

Egitim bireylerin gelistirilmesinin en temel Ol¢iitiidiir ve bu gelisim yine bireylerin kendi
yasantisi yoluyla beceri ve yeteneklerinin en iist kademeye kadar gelistirilmesine ve degistirilmesine
olanak saglar (Biiyiikalan Filiz, 2017). Bu baglamda sanat egitimi bireyde davranis degisikligi
meydana getirirken ayn1 zamanda kendisini 6zgiir ifade etme olanag1 da sunmaktadir. Sanat egitimi
sosyal, duyussal, devinigsel ve bilissel becerilerin kazanilmasinda ve kazanilan becerilerin
gelistirilmesinde 6nemli bir role sahiptir. Sanat egitimini olusturan unsurlardan birisi de miizik
egitimidir. Miizik egitimi bir bakima beceri egitimidir ve bir ¢alg: aletinin belli bir diizeyde 6gretimi,

bu egitimin ¢ok 6nemli bir boliim{iinii kapsamaktadir.

Calg: egitiminin temel amac calgiya iliskin teorik bilgi ve teknik davranig kazandirmakla
birlikte bireyin miizik kiiltiiriinti gelistirmektir (Parasiz, 2009). Calginn tiir ve 6zelliklerine gore galg:
egitimi silirecinde Ogrenme ile ilgili farkli zorluklar bulunmaktadir. Miizik egitiminin temel
calgilarindan biri olan piyano, gerek calginin komplike yapisi gerek bedensel ve zihinsel
koordinasyonu saglamanin giicliigii nedeniyle bu calgida bazi teknik zorluklarla karsilasilmaktadir.
Tecimer Kasap’a (2007) gore 6grenme ile ilgili bu zorluklarin asilmasi teknolojik gelismeler sayesinde
daha kolay hale gelmeye baslamus, bir¢ok ders gibi piyano dersi de teknoloji destegi ile yiiriitiilebilir
hale gelmistir. Gelisen teknoloji piyano egitiminde gorsel ve isitsel olmak iizere 6gretmenin 6gretme,

Ogrencinin ise 0grenme siireglerine pek ¢ok agidan kolaylik saglayarak yeni imakanlar sunmustur.

Gorsel ve isitsel egitim arag-gerecleri hem goze hemde kulaga hitap etmesi bakimindan
onemli olup basariy: etkileyen bir faktordiir (Yalginkaya, 2002). Miizik egitiminde de son zamanlarda
siklikla adi gegen bu gorsel ve isitsel uygulamalar incelendiginde sanal ve artirilmis gergeklik
uygulamalarmin kullanimi dikkat ¢ekmektedir. Miizik egitiminin pek ¢ok alaninda (Amor, Chow,
Feng ve Wiinsche, 2013; Anthes ve Hackl, 2017; Doganyigit ve Islim, 2021; Giiglii, 2021; Jamal, 2022)
oldugu gibi sanal ve artirllmis gergeklik uygulamalar1 piyano egitiminde de kullanilmaktadir.
Doganyigit ve Islim’e (2021) gore bu uygulamalar goze ve kulaga uyaran verirken bireylerin

reflekslerini de tetiklemekte istenen becerinin daha hizli kazamlmasini saglamaktadar.

Artirllmis gerceklik (AG) daha yaygin olarak adlandirildig: gibi sanal ortamlarin veya sanal
gercekligin bir tiiriidiir. Sanal gergeklik uygulamasi bireyi bulundugu ortamdan tamemen koparirken,
artirllmis geregeklik uygulamasi ile birey i¢inde bulunulan ortamida gorebilmektedir (Azuma, 1997).

Yani artirllmis gerceklik, dijital bilgilerin {ist {iste bindirildigi ve dijital ile gercegi biitiinlestiren bir
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teknolojidir (Berryman, 2012; Ozarslan, 2011). Asagida ogrenci goziinden artirilmis gergeklik

teknolojisine ait gorseller Sekil 1-3 arasinda verilmektedir.

Sekil 1. Artirilmis gergeklik
Sekil 1’de goriildiigti tizere artirilmis gerceklik teknolojisi kullanilarak gercek masa tizerinde
8 & & ) &

duran sanal lamba ve masanin yaninda iki sanal sandalye bir biitiin halde durmaktadir.

Sekil 2. Piyano dersi sirasinda artirilmis gerceklik

Sekil 2'de goriildiigii tizere 6grenci artirllmis gergeklik teknolojisine sahip gozliik kullanarak
sanal ve gercek ortami aymi anda yasayarak calismasmi gerceklestirmektedir. Boylelikle 6grenci
kafasina takmis oldugu artirilmis gergeklik teknolojisini destekleyen akilli gozliik ile konuya ait

animasyonu ve el hareketlerini ayn1 anda gorebilmektedir.
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Sekil 3. Ogrenci goziinden artirilmis gerceklik

Sekil 3'te goriildiigii lizere Ogrencinin goziinden artirilmus gergeklik teknolojisine sahip

gozliikte goziiken sanal goriintiiler ile gercek ortam bir biitiin olarak goriilmektedir.

| a

Harmanlanmis gerceklik

’ Gercek ortam Artinllmis gerceklik Artinllmig sanalhk Sanal ortam I

Sekil 4. Milgram’in gerceklik sanallik siirekliligi
Sekil 4'te goriildiigli tizere Milgram’in (1994) gerceklik sanallik siirekliligi; gercek ortam ile
sanal ortam arasinda kademeli bir gegcis ile goriilmektedir. Artirllmis gerceklik bu gegisin gercek

ortamla olan bagini saglamaktadir. Sanal ortama gecildiginde ise gerceklikle olan bag zayiflamaktadur.

Sonug olarak, 6grenme ortamlarmin islevselligini artirmak ve 6grenenlere anlamli 6grenme
deneyimleri sunmak i¢in Ogrenme etkinliklerinin Ogrencilere sunulmasinin 6nemli oldugu
bilinmektedir. Boylelikle 6grencilerin kesfederek Ogrenebilecekleri bir ortami, artirilmis gergeklik
teknolojisinin sundugu agik¢a goriilmektedir (Somyiirek, 2014, s. 72). Bu baglamda bu ¢alimanin
amact piyano egitiminde artirilmis gerceklige dayali uygulamalarin Ogrenme iizerine etkisini
ogrencilerin goriisleri acgisindan incelemektir. Bu amaca ulasabilmek i¢in asagidaki sorulara yanit

aranmaktadir:

1. Epson bt-200 moverio akilli gozliik kullanimi sirasinda karsilastiginiz olumlu deneyimler

nelerdir?

2. Epson bt-200 moverio akilli gozlitk kullanimi sirasinda karsilastiginiz olumsuz

deneyimler nelerdir?

3. Legato, staccato ve non-legato konularmin anlatimi i¢in hazirlanmis olan animasyonlarin,

ogrenciler tizerinde biraktig: etkiler nelerdir?

4. Artirilmis gerceklige dayali etkinlikler sonucunda, 6grencilerin piyano gelisimlerine olan

katkilar1 hakkindaki diisiinceleri nelerdir?
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Yontem
Arastirmanin Modeli

Calismada nitel arastirma yontemlerinden durum calismas: kullanilmistir. Nitel durum
calismasinin en temel 6zelligi bir ya da birka¢ durumun derinlemesine arastirilmasidir. Duruma
iliskin etkenler (ortam, bireyler, olaylar, siirecler vb.) biitiinciil bir yaklasimla arastirilir ve ilgili
durumu nasil etkiledikleri ve ilgili durumdan nasil etkilendikleri tizerine odaklamilir (Yildirim ve

Simsek, 2009, s. 83).

Deneysel siirecte piyano egitiminde artirilmis gerceklige dayali etkinliklerde smif ve 6grenci
seviyeleri goz Oniine alinmis ve uzman goriisleri dogrultusunda toplam 3 konu baslig1 belirlenmis ve

8 haftalik uygulama siiresi kararlagtirilmistir. Bu konular ve uygulanma sirasi asagidaki sekildedir.
e Legato (Legato, iki ve ti¢ bagl legato, dort ve alt1 bagl legato, sekiz bagli legato)
e Staccato teknigi
¢ Non-Legato teknigi

Deneysel siire¢ toplam 10 hafta olarak planlanmis ve bu siirecin 2 haftast gruplarin
olusturulmasi ile ontest ve sontest Olciimlerine ayrilmistir. 8 haftalik deneysel siire¢ ise toplam 3
konuyu igeren etkinliklerin uygulanmasma ayrilmistir. Deney grubunda yer alan &grenciler ile
arttirilmis gerceklige dayali etkinliklerin uygulanmasi 8 haftalik siirecte haftada 2 ders saati olmak
iizere toplam 16 saatte tamamlanmuistir. Bu siire¢ sonunda 6grencilerin goriisleri alinmis ve elde edilen

veriler igerik analizi yontemi ile analiz edilmistir.
Calisma Grubu

Aragtirmanin galigma grubunu 2021-2022 Egitim ve Ogretim yili giiz déneminde Kirsehir Ahi
Evran Universitesi Neget Ertas Giizel Sanatlar Fakiiltesi miizik boliimiinde dgrenim goren 2. simif
piyano Ogrencilerinden random (rastgele) yolla belirlenmis 12 piyano Ogrencisi olusturmaktadir.

Aragtirmanin ¢alisma grubunu olusturan 6grencilerin demografik 6zellikleri tablo 1’de verilmistir.
Tablolar:

Tablo 1. Arastirmanin ¢alisma grubunu olusturan 6grencilerin demografik ozellikleri

Cinsiyet Deney Kontrol f %
n n

Kiz 3 3 6 50

Erkek 3 3 6 50

Toplam 6 6 12 100

Aragtirma kapsaminda, 8 haftalik, piyano egitiminde artirilmis gerceklige dayali etkinlikler
deney grubuna uygulanirken; kontrol grubunda ise, bu siirecte arastirma kapsaminda belirlenen

konularin egitim ve 6gretimi yapilarak her iki grupta da ayni eser ve alistirmalar kullanilmistir.
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Veri Toplama Araglan

Nitel verilerin elde edilmesi amaciyla egitim ile ilgili arastirmalarda kullanilan goriisme
stratejilerinden “Standartlastirilmis agik-uglu goriisme” tiirii kullamilmistir. Bu goriisme tiirtinde
sorularin sirasi ve tarzi dnceden belirlenir. Sorular agik uglu bir formatta ifade edilir (Biiyiikoztiirk,

Cakmak, Akgiin, Karadeniz ve Demirel, 2009, s. 161).

Ogretim etkinliklerinin tamamlanmasindan sonra deney grubunu olusturan 6grencilerin
artirllmis gerceklige dayali 6gretim etkinlikleri hakkinda goriislerini almak amaciyla arastirmaci
tarafindan “Standartlastirilmis agik-uglu goriisme” sorular1 hazirlanarak alan uzmani 2 miizik

egitimcisinin goriislerine sunularak alman doniitler sonucunda sorularin son sekli verilmistir.
Verilerin Analizi

Arastirmada elde edilen veriler igerik analizi teknigi ile ¢dziimlenmistir. Icerik analizinde
temel amag toplanan verileri aciklayabilecek kavramlara ve iligkilere ulagmaktir. Igerik analizi
oncelikli olarak elde edilen 6grenci goriislerine iliskin verilerin kodlanmasi, temalarin bulunmasi,
kodlarin ve temalarin diizenlenmesi, bulgularin tanimlanmasi ve yorumlanmas: asamalar: takip

edilerek gerceklestirilmistir (Yildirim ve Simsek, 2009, s. 259-260).

Deney grubunda kullanilacak etkinlikler: Bu etkinliklerde kullanilacak animasyonlar, konularin
daha rahat anlasilmas: ve uygulanmasi amaglanarak hazirlanmistir. Deney grubuna legato (2,3,4,6,8
bagli), staccato ve non-legato calim tekniklerine ait animasyonlar epson moverio bt-200 artirilmig
gergeklik gozliigii ile eszamanli olarak izleme ve dinleme yaptirilarak hazirlanan alistirmalar tizerinde
uygulamalar1 istenmistir. Artirilmis gergeklige dayali etkinliklerde kullanilan piyano ¢alim

tekniklerine ait animasyonlarin hazirlanma asamalarina bir 6rnek asagida verilmistir.

Legato (2,3,4,6,8 Bagli): Legato calim teknigine ait animasyonlar bu ¢alim tekniginin anlamina uygun
olarak hazirlanmistir. Bir esere ait notalarin ara vermeksizin birbirine baglanarak calinacagini ifade
eden legato calim teknigine ait animasyon hazirlama asamasinda bu ifadeyi yansitacak en ideal
nesnenin tahterevalli oldugu diistiniilmiistiir. Tahterevallinin iki ucunda bulunan oturma yerleri iki
kisinin yukar1 ve asag1 hareketini uyumlu bir sekilde gerceklestirmesini saglar ve baglar. Boylelikle bir
biitiin olarak hareketler kesintiye ugramadan, kopmadan bagl bir sekilde uygulanir. Animasyon
igerisinde kullanilan tahterevalliye ek olarak el hareketlerinin bulundugu ikinci bir gorsel animasyon
icerisinde kullanilarak parmak ve tahterevalli hareketlerinin benzer bir sekilde bagl olarak
gergeklestirilecegi dfislincesi olusturulmak istenmistir. Boylelikle deney grubu o&grencileri giic
aktarimini dengeli bir sekilde gerceklestirerek legato ¢alim teknigini dogru bir sekilde
uygulayabilecekleri diisiiniilmiistiir. Legato calim teknigine ait animasyonlar artirilmis gergeklik
gozliigii ile eszamanli olarak izleme ve dinleme yaptirilarak hazirlanan alistirmalar {izerinde
uygulanmistir. Asagidaki sekilde legato calim teknigine ait animasyon igerisinden gorseller

paylasilmstir.
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Sekil 5. Legato ¢alim teknigine ait animasyondan kesitler

Sekil 5’te gorildiigii iizere legato ¢alim teknigine ait animasyon igerisinden bazi kesitler
goriilmektedir. Legato ¢alim teknigine ait bu animasyonda tahterevallinin iki tarafindaki nesnelerin
hareketi kademeli ve akic1 bir sekilde gii¢ dengesi bozulmadan devam etmektedir. Parmak hareketi de
tahterevalli ile es zamanli olarak bagh ve akici bir sekilde gerceklesmektedir. Boylelikle legato ¢alim
teknigine ait davranis bu animasyonda gorsel ve isitsel olarak yansitilmistir. Artirilmis gerceklik
teknolojisi sunan epson moverio bt-200 akilli gozliik kullanimi sirasinda animasyonun daha rahat
goriinmesini saglamak icin arka plan siyah olarak tasarlanmistir. Sekil 5'te legato ¢alim teknigi igin

hazirlanmis olan animasyon izlenerek sekil 6’daki alistirma es zamanli olarak gerceklestirilmektedir.
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Legato Alistirmasi

Kenan TUFEKCI
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Sekil 6. Legato calim teknigine ait alistirma

Arastirmanin Etik Izinleri

Yapilan bu c¢alismada “Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi
Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii
olan “Bilimsel Arastirma ve Yaymn Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.
Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul ad1 = Gazi Universitesi Etik Komisyonu
Etik degerlendirme kararinin tarihi= 03.08.2021/12
Etik degerlendirme belgesi say1 numarasi= E-77082166-302.08.01-139920
Bulgular
Birinci Alt Probleme iliskin Bulgular

Tablo 2. Deney grubu dgrencilerinin epson bt-200 moverio akilli gozliik kullanimina iliskin olumlu goriislerinin
dagilim

Kodlar Frekans (f)
Algilamaya katkist 5 (02, O3, 04, O5, 06)
Aqik goriiniir olmasi 3 (01, 02, 05)

Daha gergekgi goriiniim sunmast 3 ((")3, 05, (")6)
Uygulamaya katk: saglamasi 2 (02, 04)
Animasyonlarin el koordinasyonuna katkisi 2 (03, 06)

Kisiye gore boyutlandirilmasi 2 (01, 05)

Notalar1 daha belirgin gérme 1 (05)

Tablo 2’ye bakildiginda akilli gozlitk kullaniminin konunun daha iyi anlasilmasi noktasinda
katkisinin oldugu goriilmektedir. Ogrencilerin verdikleri cevaplara iliskin dogrudan alintilara asagida
Ornek verilmistir.

O1. Video her iki lenste agikga goriiliiyor ve her kisiye uyacak sekilde boyutlandirilmustir.

O2. Yapilan calismalar esnasinda akilli gozliigiin kullanimi, animasyonlari rahatlikla
gormeme ve uygulamama katki sagladi.

06. Videoda goriintiilenen hareketlerin, parmaklarin ve &rneklerin gozliik sayesinde daha
gercekci, cok boyutlu ve normale gore daha iyi algilanabilir olmasi.
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ikinci Alt Probleme iliskin Bulgular

Tablo 3. Deney grubu dgrencilerinin epson bt-200 moverio akilli gozliik kullanimina iliskin olumsuz
goriislerinin dagiimi

Kodlar Frekans (f)
Kullanim esnasinda olumsuzluk yasamadim 4 (02, O3, 05, O6)
Biraz agir 2 (01, O4)
Agir oldugu igin bazen kayiyor 2 (04, 05)

Tablo 3’e bakildiginda 6grenciler herhangi bir olumsuzluk yasamadiklarmni ifade etmislerdir.

Ogrencilerin verdikleri cevaplara iliskin dogrudan alintilara asagida 6rnek verilmistir.

O1. Biraz agir ama elektronik cihazlarda durum boyle.

O2. Akillh gozliik kullanimi sirasinda karsilastigim herhangi bir olumsuzluk olmad.

O4. Gozliik normal gozliiklerden agird.

Ob5. Sadece cam tarafi birazcik agir oldugu igin bazen kayiyor ve goriis agisini degistiriyor.

Genel olarak olumsuz bir taraf1 yok.

Ugiincii Alt Probleme iligkin Bulgular

Tablo 4. Legato, staccato ve non-legato konularimin anlatimi icin hazirlanmus olan animasyonlarm biraktig:
etkilere iliskin 6grenci goriislerinin dagilim

Kodlar Frekans (f)
Animasyonlar sayesinde el koordinasyonum gelisti 3 (03, 04, O6)
Animasyonlari izlemek ve uygulamak teknikleri daha dogru galmami sagladi 3 (02, O3, O5)
Hareketler icin olusturulan drnekler ¢cok uygundu 2 (01, 05)
Verilen ornekler olumlu etki yapti 2 (01, O5)

Tablo 4’e bakildiginda oOgrencilerin el koordinasyonu gelisimlerine ve teknikleri dogru
calmada olumlu katki sagladig1 goriilmektedir. Ogrencilerin verdikleri cevaplara iliskin dogrudan

alintilara asagida 6rnek verilmistir.

O1. Daha &nceki konularda verilen &rnekler olumlu bir etki yapti. Ciinkii gerekli harekette
hissedebiliyordum ve anlamadan sadece uygulamakla kalmiyordum. Hareketler igin
olusturulan 6rnekler her bir fikir i¢in ¢ok uygundu.

O2. Legato, staccato ve non-legato caligmalarinin animasyonlarini izlemekle birlikte ayni anda
uygulamak, teknikleri daha dogru calmama yardimci oldu.

O3. Animasyonda izledigim videolar sayesinde el koordinasyonum gelisti ve nasil dogru
yapildigini daha iyi 6grendim.

O5. Yapilan animasyonlar anlatilan konular hakkinda ¢ok iyi bir anlatim oldu. Animasyonlar
sayesinde ¢ikacak olan konular1 daha iyi anlamama yardimci oldu. Ornegin tahterevallinin
tizerinde ¢ikip inen kare kutu ve top sayesinde non-legato teknigini anlamis oldum.

O6. Parmaklarim birbirine bir terazi gibi oranl olarak transfer ettigini gérmek legato teknigini
icraya gecirmeme sebep oldu. Obiir tarafta tahterevalli 6rnegi de bir cesit aktarima 6rnekti.
Siirekli elde ziplayan bir top oldugunu diisiinmek kesik calmami sagladi.
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Dordiincii Alt Probleme iligkin Bulgular

Tablo 5. Artirilmis gerceklige dayali etkinlikler sonucunda piyano gelisimlerine olan katkilarina iliskin 63renci
goriislerinin dagilum

Kodlar Frekans (f)
Tekniklere iliskin farkindaligim artti 4 (C)l, 02, 05, 06)
Konuyu anlamam ve uygulamama katki sagladi 4 (02, O3, 04, O5)
Daha kalic1 oldu 3 (01, O2, 03)
Uygulamami izlemem ve sesi duymam ¢algt hakimiyetimi artirdi 2 (02, O5)

Gorsel animasyonlar teknikleri ayirt edebilmemi sagladi 2 (02, 04)

Tablo 5'e bakildiginda 6grencilerin konular1 anlama ve uygulamalarin farkindalik yarattig ve
o0grenmenin daha kalici oldugu goriilmektedir. C)grencﬂerin verdikleri cevaplara iliskin dogrudan
alintilara asagida 6rnek verilmistir.

O1. Eskiden legato, staccato ve non-legato ayrimi yapmadan tiim tuslar1 ve hareketleri ayni

sekilde calardim. Ciinkii calarken ayirt edemiyordum. Ama simdi durum farkh. Calisim
eskisiyle kiyasladigimda evrim gecirdi. Cilinkii artik ayirt edebiliyorum.

O2. Yapilan etkinliklerin sonucunda videolardaki gézlem ve uygulamanin birlesmesi bireysel
calismalarimda 6grendigin tekniklerle ilgili farkindaligimi artirdi. Daha kolay bir sekilde
uygulamama olanak saglada.

O4. Anlatimdan ¢ok goriintii ve ses destegi ile zihnimde konular daha net sekilleniyordu ve
mantig1 kavramamda olumlu etkisi oldu.

O5. Yapilan caligmalar sayesinde notalari calarken hakimiyet kabiliyetim artti. Takip ve
uygulama becerim izlemem ve sesi duymam sayesinde olumlu olarak gelistigini
diisiiniiyorum. Sekiz haftalik yapilan bu ¢alisma sonucunda konulara iliskin davranislar1 ¢ok
rahat anladim ve uyguladim.

06. Notalarda gordiigiim teknikleri artik daha kisa siirede algilayabiliyorum. Genis bakis agist
kazandirdi. Animasyonlarda kullanilan gorseller anlatilmak istenilen teknigin anlasilmasini
kolaylastirdi.

Sonuc ve Tartisma

Epson BT-200 Moverio akilli gozliigiin daha gercekg¢i goriintii sundugu, agik goriiniir oldugu,
algilamaya katkis1 oldugu, gozliigiin kisiye gore boyutlandirildigl, bununla birlikte akilli gozliigiin

agir oldugu icin kayma sorunu yasadiklari sonuglarma ulagilmistir.

Legato, staccato ve non-legato konularinin anlatimi i¢in hazirlanan animasyonlar sayesinde el
koordinasyonlarinin gelistigi, teknikleri daha dogru c¢almalarmi sagladigr ve verilen Grneklerin

olumlu etkilerinin oldugu sonuglarina ulagilmistir.

Sekiz hafta yapilan uygulamanin sonunda katilimcilarin artirilmis gergeklige dayali
etkinliklerin uygulamasinda piyano tekniklerine iliskin farkindaliklariin arttigi, konuyu anlama ve

uygulamalarina katki sagladig: ve calgi hakimiyetlerini artirdig1 sonuglarina ulagilmistir.
Calismada elde edilen sonuglar dogrultusunda;

o Artirllmis gerceklige dayali uygulamalarin piyano Ogretiminde olumlu etkileri

oldugundan diger calg: derslerinde de kullanilmas,
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Baska pek ¢ok alanda (egitim veya baska sektorler) artirilmis gerceklik teknolojisi sunan

akilli gozliiklerin kullanimina yonelik arastirmalarin cesitlendirilmesi,

Gorsel ve isitsel destek veren artirilmus gergeklik teknolojisine sahip akilli gozliikler
aracihigiyla toplu miizik egitiminin yapildig1 miizik teorisi, miiziksel isitme, okuma ve

yazma gibi icerik olarak benzer derslerde de kullanilmasi,

Piyano egitiminde ve 6gretiminde kullanilan tempo, niians terimleri gibi konulara yonelik

animasyonlarin yapilmasi ve uygulanmasi,

Artirlmis  gerceklik kullanimimmi  destekleyen akilli  gozliiklerin  herkesin  erisim
saglayabilmesi bakimindan egitim kurumlar1 tarafindan edinilmesinin saglanmasi

Onerilmektedir.
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Introduction

The demands and expectations of societies are constantly changing, necessitating
development. Education plays the most crucial role in the development of societies. A child’s primary
education begins in the family and immediate environment. According to Fidan (2012), the informal
education that starts in the family continues in formal education in schools after the child reaches a

certain maturity level.

Education is the most essential criterion for the development of individuals, allowing them to
improve and modify their skills and abilities to attain higher knowledge levels through their own
experiences (Biiyiikalan Filiz, 2017). In this context, arts education brings about behavioral changes in
individuals and enables them to express themselves freely. Arts education is important in acquiring
and developing social, affective, dynamic, and cognitive skills. One of the components of arts
education is music education; in a sense, it is an education of skills, and teaching an instrument at a

specific level makes up most of this type of instruction.

The primary purpose of instrument education is to develop the individual’s music culture by
providing theoretical knowledge and technical skills related to the instrument (Parasiz, 2009). Various
challenges are associated with learning in instrument education according to instrument type and
instrument-related characteristics. The piano, a primary instrument used in music education, presents
specific technical challenges due to its complicated physicality and difficulty maintaining physical and
mental coordination when playing it. According to Tecimer Kasap (2007), overcoming the challenges
related to all kinds of learning has become easier thanks to technological developments. Like
numerous other courses, piano lessons can be conducted with the support of technology. Recent
instructional technology has offered new possibilities in piano education by facilitating the teacher’s

direction and the student’s learning in many ways, including visual and auditory learning.

Visual and auditory educational tools and materials are essential as they can appeal to both
the eye and ear and are a factor that affects success (Yalginkaya, 2002). When these recently used
visual and auditory applications in music education are more closely examined, their variety and

potential become clearer. As in many areas of music education (Amor, Chow, Feng, and Wiinsche,
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2013; Anthes and Hackl, 2017; Doganyigit and Islim, 2021; Giiglii, 2021; Jamal, 2022), virtual and
augmented reality (AR) applications are used in piano education. According to Doganyigit and Islim
(2021), these applications provide stimuli to the senses and stimulate the reflexes of individuals,

ensuring that the desired skill is acquired more quickly.

AR is a virtual environment or virtual reality, as it is more commonly known. While virtual
reality completely detaches individuals from their environment, in AR, users can perceive the
environment they are actually in (Azuma, 1997). In other words, AR technology overlays digital
information and integrates the digital and the real (Berryman, 2012; Ozarslan, 2011). Visuals showing

AR from a student’s perspective are presented in Figures 1-3.

Figure 1. Augmented reality
As seen in Figure 1, AR technology is used to create a virtual lamp on a real table and two

virtual chairs near the table.

Figure 2. Augmented reality during a piano lesson

In Figure 2, a student performs an exercise by simultaneously experiencing virtual and real
environments using glasses with AR technology. In this way, the student can see the overall

animation and the hand movements of the subject at the same time.
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Figure 3. Augmented reality from the student’s perspective

As seen in Figure 3, from the student’s point of view, the virtual images and real environment

can be experienced through glasses linked to AR technology.

| v Mixed reality v |

‘ Real environment Augmented reality Augmented virtuality Virtual environment
Figure 4. Milgram’s reality-virtuality continuum

Figure 4 illustrates Milgram’s (1994) reality—virtuality continuum, showing the gradual

transition between the real and virtual environments. AR enables the connection of this transition

using the real environment. Once the transition to the virtual environment is made, the connection to

reality becomes weaker.

In order to increase the functionality of learning environments and provide learners with
meaningful learning experiences, teachers should introduce learning exercises to students. Thus, AR
technology offers a different environment where students can learn by exploring (Somytirek, 2014, p.
72). In this context, this study aims to examine the effect of AR-based applications on learning in piano
education with the help of student opinions. To attain this goal, answers to the following questions

were sought:
1. What positive experiences have you had with the Epson Moverio BT-200 smart glasses?
2. What are your negative experiences using the Epson Moverio BT-200 smart glasses?

3. What are your impressions of the created animations in explaining legato, staccato, and

non-legato?

4. As aresult of the exercises based on AR, what are your opinions about their contribution

to your piano skills?
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Method
Research Model

We used the qualitative case study method in our research, the essential feature of which is its
in-depth investigation of one or more situations. Factors related to the situation (environment,
individuals, events, processes, etc.) are investigated using a holistic approach, and the focus is on how
these factors affect the relevant situation and how they are affected by the relevant situation (Yildirim

and Simsek, 2009, p. 83).

During the experimental process—that is, in the exercises based on AR in piano education—
class makeup and student characteristics were considered; three music-related subjects were
determined in line with expert opinions, and an 8-week implementation period was planned. These

subjects and their order of implementation are as follows:
e Legato (legato, two- and three-bond legato, four- and six-bond legato, eight-bond legato)
e  The staccato technique
¢ The non-legato technique

The experimental process was planned to last 10 weeks, two weeks of which were devoted to
forming groups and pre-test and post-test measurements. The 8-week experimental process was
devoted to the implementation of exercises involving a total of three subjects. The exercises based on
AR with the students in the study group were implemented in 16 hours: two class hours per week
during the eight weeks. Student opinions were collected at the end of this process, and the obtained

data were analyzed using the content analysis method.
Study Group

The study group consisted of 12 piano students randomly selected from the 2nd-grade piano
student group studying in the music department of Kirsehir Ahi Evran University’s Neset Ertas
Faculty of Fine Arts during the fall semester of the 2021-2022 academic year. The demographic

characteristics of the students in the study group are given in Table 1.
Tables:

Table 1. Demographic characteristics of the students in the study group

Gender Experiment Control f %
n n

Female 3 3 6 50

Male 3 3 6 50

Total 6 6 12 100

Within the scope of the research, 8-week AR-based exercises in piano education were carried
out with the study group, while in the control group, the same compositions and exercises were used

by teaching and training the determined subjects within the scope of the research.
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Data Collection Tools

In order to obtain qualitative data, a “standardized open-ended interview” was used; this
interview method is primarily used in educational research. In this type of interview, the order and
style of the questions are predetermined, and the questions are presented in an open-ended manner

(Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz, and Demirel, 2009, p. 161).

After implementing the teaching exercises, the researcher prepared the “standardized open-
ended interview” questions to obtain student opinions from the study group about the teaching
exercises based on AR. Subsequently, these opinions were presented for analysis to two music
educators who are experts in the field. The final question format was then given as a result of the

feedback.
Data Analysis

The collected data were analyzed using the content analysis technique. The primary purpose
of content analysis is to identify concepts and relationships that can explain the collected data.
Content analysis was primarily carried out by following the subsequent stages: coding data related to
the student opinions, finding themes, organizing codes and themes, and defining and interpreting the

results (Yildirim and Simsek, 2009, pp. 259-260).

Study group exercises: The animations used in these exercises were created to help the students
understand and practice the subjects more comfortably. The study group participants were asked to
watch and listen to the legato animations (2,3,4,6,8 bonded) and the staccato and non-legato playing
techniques simultaneously with the Epson Moverio BT-200 AR glasses; the participants were then
asked to practice the prepared exercises. An example of the preparation stages of the animations of the

piano playing techniques in the AR-based exercises is shown in Figure 5.

Legato (2,3,4,6,8 bonded): The animations of the legato playing technique were created in accordance
with the meaning of this technique. In preparing the animation for the legato playing technique, in
which the notes of a piece are played by binding them together without a break, the ideal object to
reflect this expression is a seesaw. The seats at both ends of the seesaw allow two people to move up
and down in harmony, binding them together. In this way, the complete movements are
uninterrupted, connected, and bonded. In addition to the seesaw used in the animation, a second
visual animation with hand movements was used to instill the idea that the finger and seesaw
movements would be performed in a similar, bonded manner. Accordingly, the students could apply
the legato playing technique correctly by performing the power transfer in a balanced manner.
Animations for the legato playing technique were used during the exercises by having the students
watch and listen to them simultaneously with AR glasses. Visuals representing this technique are

shown in Figure 5.
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Figure 5. Excerpts from the animation of the legato playing technique

In Figure 5, some excerpts from the animation of the legato playing technique can be seen. In
the animation of the legato playing technique, the movement of the objects on both sides of the seesaw
continues gradually and fluently without disturbing the balance of power. The finger movement also
occurs simultaneously with the seesaw in a connected and fluid manner. In this way, the legato
playing technique is reflected visually and audibly in the animation. During the use of the Epson
Moverio BT-200 smart glasses with AR technology, the background is black to make the animation
easier to see. The created animation for the legato playing technique in Figure 5 was displayed to the

participants, and the exercise shown in Figure 6 was asked to be performed simultaneously.
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Legato Exercise

Kenan TUFEKCI

O

Figure 6. Legato playing technique exercise
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Results
Results Related To The First Sub-Problem

Table 2. Distribution of students’ positive opinions about the use of the Epson Moverio BT-200 smart glasses

Codes Frequency (f)
Contribution to perception 5 (52, 53, 54, S5, 56)
Clear visibility 3 (51, S2, S5)

More realistic appearance 3 (S3, S5, S6)
Contribution to practice 2 (52, 54)
Contribution of animations to hand coordination 2 (S3, S6)
Customized sizes 2 (S1, Sb)

Seeing notes more clearly 1(S5)

Table 2 shows that the use of the smart glasses contributed to a better understanding of the

subject. Direct quotations related to the answers given by the students are listed below.

S1: The video is clearly visible in both lenses and is sized to fit each individual.

S2: The use of smart glasses during the studies contributed to seeing and applying the
animations easily.

S6: The movements, fingers, and examples displayed in the video are more realistic,
multidimensional, and more perceivable than they are in the normal environment with the
help of the glasses.
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Results Related To The Second Sub-Problem

Table 3. Distribution of students’ negative opinions about the use of the Epson Moverio BT-200 smart glasses
Codes Frequency (f)
I did not encounter any problems during their use 4 (52, S3, S5, S6)
A little heavy 2 (S1, S4)
Sometimes they slip because they are heavy 2 (54, S5)

Table 3 shows that the students did not experience many problems. Examples of direct

responses by the student are given below.

Table 4.

S1: They’re a little heavy, but such is the case with electronic devices.

52: I did not encounter any problems during the use of the smart glasses.

54: The glasses were heavier than normal glasses.

S5: Only because the glass part is a little heavy, it sometimes slips and changes the angle, but

there is no problem in general.

Results Related To The Third Sub-Problem

Distribution of student opinions on the effects of the created animations in explaining legato, staccato,

and non-legato

Codes Frequency (f)
My hand coordination improved thanks to the animations 3 (S3, 54, S6)
Watching and practicing the animations helped me play the techniques more 3 (S2, S3, S5)
accurately

The created examples for the movements were effective 2 (S1, Sb)
The examples had a positive effect 2 (51, S5)

Table 4 shows that the animations positively contributed to the students’ development of

hand coordination and correct technique practice and playing. Direct quotations from the respondents

are listed below.

S1: The examples given in the previous subjects had a positive effect because I could feel the
necessary movement, and I was not just practicing without understanding. The created
examples for the movements were well suited for each idea.

52: Watching the animations of legato, staccato, and non-legato exercises and practicing them
at the same time helped me to play the techniques more accurately.

S3: I improved my hand coordination thanks to the videos that I watched in the animation,
and I learned about the correct way of doing it better.

S5: The provided animations served as a useful narration about the subjects. The animations
helped me understand the upcoming subjects better. For instance, I understood the non-legato
technique thanks to the square box and ball going up and down on the seesaw.

S6: Seeing the fingers transfer to each other in proportion like a scale helped me to put the
legato technique into practice. In addition, the seesaw example was also an example of a kind
of transfer. Thinking that there was a ball constantly bouncing in a hand enabled me to play
the piece in staccato.
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Results Related To The Fourth Sub-Problem

Table 5. Distribution of student opinions on the contribution of augmented reality-based exercises to their piano
development

Codes Frequency (f)

My awareness of the techniques has improved 4 (S1, S2, S5, S6)

This contributed to my understanding and application of the 4 (52, S3, 54, S5)

subject

It is more permanent 3 (S1, S2, S3)

Watching my practice and hearing the sound improved my 2 (52, S5)

instrument skills

Visual animations helped me distinguish the techniques 2 (52, 54)

Table 5 shows that AR created awareness in the students’ understanding and application of

the subjects and that learning in this manner was more permanent. Examples of direct quotations

from the student participants can be found below.

S1: I used to play all the keys and movements in the same way without distinguishing
between legato, staccato, and non-legato because I couldn’t distinguish them while playing.
But now it’s different. My playing has improved because I can now distinguish them.

S52: As a result of the exercises, the combination of observation and practice in the videos
increased my awareness of the techniques that I learned in my individual studies. It allowed
me to apply them more comfortably.

S4: The concepts formed more clearly in my mind with visual and audio support rather than
with lectures—and had a positive effect on my comprehension of the logic behind them.

S5: Thanks to the exercises, my ability to have control while playing the notes increased. I
think my ability to execute and perform has positively improved thanks to watching and
hearing the sounds. As a result of this eight-week study, I was able to understand and practice
the relevant subjects quite easily.

S6: I can now perceive the techniques that I see in the notes in a much shorter time. It gave me
a broad perspective. The visuals that are used in the animations made it easier to understand
the intended technique.

Conclusion and Discussion

We concluded that the Epson Moverio BT-200 smart glasses offer a clear and realistic AR

experience; they also work well in terms of overall user perception and can be sized according to the

individual; however, they show some slipping because these types of smart glasses are heavy.

We also observed that the created animations used to explain legato, staccato, and non-legato

improved the students” hand coordination and enabled them to play the techniques more accurately;

students also related that the examples had positive effects on their ability to learn, play, and practice.

At the end of the eight-week course, we found that the participants’ awareness of piano

techniques increased with AR-based exercises. The exercises also contributed to their understanding

and application of the subjects and improved their instrument skills.

In accordance with the results obtained from the study, the following recommendations could

be taken into consideration:
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e Using smart glasses for other instrument lessons as AR-based applications have had

positive effects on piano teaching,

¢ Diversifying the research on the use of smart glasses offering AR technology in other areas

(education and other fields),

e Using smart glasses with AR technology that provides visual and auditory support in
courses similar in content, such as music theory, musical hearing, reading, and writing, fields

in which collective music education can also be given through smart glasses,

¢ Creating and applying animations for subjects such as tempo and dynamics used in piano

education and teaching,

Ensuring that smart glasses with AR capabilities are acquired by educational institutions so

that all learners can have access to them.
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