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Giris: Bu arastirma otizm spektrum bozuklugu olan bireylere mesleklerin dgretiminde artirilmis gerceklik ile
sunulan dogrudan 6gretim yontemi uygulamasinin etkililigini incelemeyi amaglamstir.

Yontem: Arastirma tek denekli aragtirma modellerinden katilimcilar arast yoklama evreli ¢oklu yoklama modeli
kullanilmistir. Arasgtirmanin katilimcilart otizm spektrum bozuklugu olan ii¢ bireydir.

Bulgular: Arastirma sonucunda 3 katilimer da hedef davraniglari basariyla kazanmiglardir. Katilimcilarin
ogrendikleri davranislar 2, 3 ve 4 hafta sonra koruduklari ve 6grendiklerini davraniglar1 farkli bireyler yonerge
verdiginde de sergiledikleri gozlenmistir. Arastirmanin sosyal gegerliligi igin goriisleri alinan katilimeilarin
ogretmenleri, hedef davraniglar ve artirilmig gergeklik ile sunulan dogrudan dgretim ydntemi uygulamasi igin
olumlu goriis bildirmislerdir.

Tartisma: Teknoloji kullanimi her alanda oldugu gibi 6zel egitim alaninda da son yillarda kullanilmaktadir. Ozel
egitim alaninda kullanilan teknolojik uygulamalardan biri de artirilmis gergeklik uygulamasidir. Bu aragtirma
sonucunu gore otizm spektrum bozuklugu olan bireylere mesleklerin 6gretiminde artirilmis gerceklik ile sunulan
dogrudan 6gretim yontemi uygulamasinin etkili oldugu sdylenebilir.

Oneriler: Bu arastirma farkh yetersizlik gruplartyla gerceklestirilebilir. Sosyal gegerlilik verisi katilimcilarin
dgretmenlerinden elde edilmistir. Ileriki arastirmalarda katilimcilarin kendilerinden ve ebeveynlerinden elde
edilebilir. Bu arastirmada arttirilmis gergeklik uygulamasinin etkililigi calisilmustir. Tleriki arastirmalarda artirilmis
gergeklik uygulamasi ile resimli kartlarin etkililik ve verimlilik ¢alismasi yapilabilir. Son olarak artirtlmig
gerceklik uygulamasi ile farkli becerilerin 6gretimi yapilarak artirilmig gerceklik uygulamasmim etkililigine
yonelik bulgular arttirilabilir.

Anahtar sozciikler: Otizm spektrum bozuklugu, artirtlmis gergeklik, dogrudan 6gretim ydntemi, teknoloji,
egitimde teknoloji kullanimi.
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Giris

Otizm spektrum bozuklugu (OSB), “yasamin ilk yillarinda ortaya ¢ikan, bireyin giinliik yasama katilimini
etkileyen, smirli ve yineleyici ilgi, davranis, etkinlikler ve sosyal etkilesim/iletisim eksiklikleri seklinde kendini
gosteren bir noro-gelisimsel bozukluktur” (Diagnostic and Statistical Manual of Mental Disorders-5 [DSM-5],
2013). OSB, kizlarda erkeklerden dortte bir oraninda daha az gdzlenmektedir. Fakat kizlarda gézlendigi zaman ise
daha agir seyretmektedir (Perez, 2008). Alayazina baktigimizda OSB’nin goriilme sikligi giin gectikce
artmaktadir. Ozellikle son yillardaki raporlarda 36 gocukta bir olarak belirtilmektedir (Maenner vd., 2023). OSB
olan ¢ocuklar sosyal, dil ve konusma, oyun ve diger pek ¢ok alanda yetersizlikler sergilemektedirler (Cowan &
Allen, 2007). Bu yetersizlik yasadigi alanlardan biride akademik becerilerdir (Wilkinson, 2010). OSB olan
¢ocuklarin yasadig1 bu yetersizlikleri azaltmak i¢in sistemli ve diizenli bir 6gretim sunulmalidir (Cowan & Allen,
2007). Yeni davranisglar 6gretilirken ise ¢esitli 6gretim yontemler kullanilmaktadir. Bu yontemler, model olma,
dogal 6gretim yontemi, akran aracili 6gretim, temel tepki dgretimi, replikli 6gretim, etkinlik ¢izelgesi, kendini
yonetmeye stratejisi (Giileg-Aslan, 2019), videoyla model olma (Safak & Yavuz, 2018), ykii temelli uygulamalar
(Giileg-Aslan, 2019) ve dogrudan dgretim yontemidir (Terzioglu & Yikmis, 2018).

Dogrudan Ogretim Yontemi

OSB olan ¢ocuklarin egitiminde kullanilan yontemlerden biride dogrudan dgretim yontemidir. Dogrudan
Ogretim yontemi temelini davranisci yaklasimdan almakta ve sistematik olmay1 gerektiren dgretimde etkili bir
yontemdir (Tuncer & Altunay, 2006). Bu 6gretim yontemi, hayat bilgisi, okuma-yazma ve matematik (Gtizel,
1998), fen bilgisi ve sosyal bilgiler (Rosenberg & Sindelar, 2005), akademik beceriler ve akademik olmayan
becerilerin dgretiminde etkili olan bir 6gretim yontemidir. Dogrudan 6gretim yonteminde 6gretimin baginda tiim
sorumluluk 6gretmendedir. Fakat 6gretimin daha sonraki agamalarinda sorumluluk derece derece 6grenciye geger.
Baslangigta sorumlulugun 6gretmende oldugu asamada 6gretmen hedef davranisin nasil yapilacagini 6grenciye
sergileyerek gosterir. Bunun yaninda 6grenciye davranis ile alakali sorular sorar ve gerekirse 6grenciye pekistireg
sunar. Sorumlulugun 6grenciye gectigi asamada ise dgretmen tarafindan sergilenen davranisi 6grencinin kendis
sergiler. Bu agamada gerekirse 6gretmen 6grencinin ihtiya¢ duydugu ipucunu ve gerekli doniitleri 6grenciye sunar.
Dogrudan 6gretim yontemi belli agamalardan olusmaktadir. Bu asamalar; (a) gereksinim olugturma (b) model
olma, (c) rehberli uygulama ve (d) bagimsiz uygulama asamalaridir (Dagseven, 2001). Bu {i¢ asamalardan asagida
bahsedilmektedir.

Gereksinim olusturma: Bu asamada 6grenciye dgrenecegi davranigi neden dgrenecegini ve dgrenecegi
davranigin ¢ocugun giinliik hayatini nasil kolaylastiracagi anlatilir (Yilmaz, 2017). Farkli bir ifade ile 6grenciyi
¢alismaya katilmaya motive edilir. Model olma asamasi: Bu asama Ogrencinin yeni beceriyi veya kavrami
dgrenmesi ¢ok dnemlidir (Yikmis, 2005). Ogretmen bu asamada 6grenciye, kavram dgrenecekse kavramin gesitli
orneklerini sunar; beceri 6grenecekse becerinin nasil sergilenecegini gosterir; akademik bilgi 6grenecek bilgiyi
aciklar (Rupley vd., 2009; Vayig, 2008). Rehberli uygulamalar agamasi: Model olma agamasinin ardindan rehberli
uygulamalar asamasina gegilir. Rehberli uygulamalar asamasindan amag¢ &grencinin daha bagimsiz olarak
davranist yapmasini saglamaktir. Bu asamada dgrenciler 6gretmenin sordugu sorulara aktif olarak katilmaktadirlar
(Rupley vd., 2009; Rosenshine, 1982). Rehberli uygulamalar asamasinda, 6gretmen 6grenciye yonerge sunar,
ogrenci davranist dogru olarak sergilerse pekistirir. Yanlig davranig sergilerse 6grenciye gerekli ipuglart ve geri
doniitler sunulur. Rehberli uygulamalar asamasinda &grenci davranista ustalastikg¢a, davranisi dogru olarak
sergilemeye basladiginda ipuclart kademeli olarak geri ¢ekilir (Hill & Macmillan, 2004). Bu agamada eger 6grenci
davranist dogru olarak sergilemede sorun yasarsa, sorulara dogru cevap vermez ise veya gerek duyulursa model
olma agsamasina geri doniilebilir (Dagseven-Emecen, 2008). Bagimsiz uygulamalar asamasi: Bu agamada 6grenme
sorumlulugu &gretmenden tamamen Sgrenciye gecer. Ogrenciden, 6grendigi beceriyi kendi basma uygulamasi
istenir. Eger Ogrenci davramigi dogru olarak sergilediyse pekistirilir; yanlis olarak sergilediyse, rehberli
uygulamalar asamasina déniilerek, hatirlatici ipucu verilip uygulama tekrar edilir (Ilik, 2009).

Artirilmis Gergeklik

Son yillarda OSB olan ¢ocuklarin egitiminde teknoloji destekli uygulamalar kullanilmaktadir (Hugues
vd., 2011). Bu teknolojik uygulamalardan birisi de artirilmis gergeklik (AG) uygulamalaridir (Lorenzo vd., 2019).
AG uygulamalari; bilgisayar ortaminda olusturulan ii¢ boyutlu grafikler ile ger¢ek diinyanin adapte edilmesi olarak
ifade edilebilir (Diegmann vd., 2015; Martin-Sabaris & Brossy-Scaringi, 2017). Farkli bir ifade ile AG
uygulamasinin temel prensibi, bilgisayar tarafindan olusturulan goriintiiler ile gergek diinya goriintiilerini
birlestirerek bunlarin bir kombinasyonlarmi bilgisayar (mobil cihazlar, tablet bilgisayarlar, akilli telefonlar)
ortaminda yansitmaktir (Vavra vd., 2017). AG uygulamasi ile insanlarin duyular1 ve zihinleriyle belirleyemeyecegi
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bilgileri ve kavramlari bizlere saglayarak gergekligi daha da gii¢lendirilmesine yardimci olmaktir (Azuma, 1999).
AG uygulamalar1 olumlu etkilesimler sunmasi, gergek nesneleri temsil etme yeteneginin fazlasiyla iyi olmasi,
etkilesim diizeyinin ve gercegi temsil yeteneginin olduke¢a iyi olmasi gibi nedenlerden dolayi tercih edilmektedir
(Huang vd, 2016). Bunlarin yaninda AG uygulamasi soyut nesneleri somutlagtirmasi agisindan 6grenmeye olumlu
katki saglamakta ve kalic1 6grenmelerin olusmasina katki sunmaktadir (Tsai vd., 2013).

AG uygulamasi gliniimiizde OSB olan ¢ocuklarm egitiminde kullanilmakta ve kullanim oraninin gittikce
artma potansiyeli bulunmaktadir. Kullanim potansiyelini artirma gerekcelerinin basinda ise OSB olan ¢ocuklarin
gorsel-uzamsal yonlerinin daha etkin olmasindan kaynaklanmaktadir (Grandin, 2009). Bu sebeple OSB olan
¢ocuklarin egitimlerinde bu gorsel uygulama tercih edilebilir. Yapilan arastirmalar da AG uygulamalarini, OSB
olan c¢ocuklarin egitimin bir pargasi olarak farkli becerilerin 6gretiminde kalici 6grenmelere yol agtigini
gostermektedir (Tentori vd., 2015). Ayrica arastirmalar AG uygulamalar1 kullanildiginda 6grencilerin derslere
daha motive oldugu, dikkat siirelerinin arttig1 ve derse ilgilerinin siirekli canli oldugunu gostermistir (Howorth vd.,
2019; Serio vd., 2013). AG uygulamalarinin OSB olan ¢ocuklarin dikkatini 6zellikle hedeflenen sosyal ipuglarina
odaklamaya ve siirdiirmeye yardimci oldugu da gézlenmistir (Escobedo vd., 2014). Kanita dayal1 aragtirmalarda,
AG uygulamalarinin OSB olan ¢ocuklarin dikkatini ve ilgisini ¢eken uygulamalar oldugunu belirtmektedir (Lee
vd., 2018; Mesa-Gresa vd., 2018). Ozet bir ifade ile AG uygulamalar1 OSB olan ¢ocuklara akademik becerilerin
ogretiminde yararl bir uygulamadir (Lorenzo vd., 2019; Wu vd., 2013).

Alanyazinima baktigimizda farkli davraniglarin 6gretiminde AG uygulamasinin etkililigine iliskin sinirli
sayida aragtirma oldugunu gormekteyiz. Sosyal beceriler ve yaratici oyun becerileri (Escobedo vd., 2014),
Navigasyonla yon bulma (McMahon, Cihak, & Wright, 2015), yiiz ifadelerini tanima (Chen-Lee & Lin, 2015),
hikayelerde karakterlerin sosyal ve duygusal durumlarimin anlanmasinda (Chen vd., 2016), sosyal beceri (Lorenzo
vd., 2019; Sahin, Abdus-Sabur vd., 2018; Sahin, Keshav vd., 2018), karsilagsma ve selamlagma sirasinda sosyal
ipuglarint kullanma (Lee vd., 2018), sosyal iletisim becerileri (Vahabzadeh vd., 2018), iletisim becerileri (Taryadi
& Kurniawan, 2018), giinlik yasam becerileri (Bridges vd., 2019), dikkat siirelerini artirma ve akademik
becerilerin (Cakir & Korkmaz, 2019) 6gretiminde kullanildigint gérmekteyiz. Alan yazininda AG uygulamasi
kullanilarak akademik becerilerin 6gretiminde ise fen bilgisi kelimeleri (McMahon, Cihak, Wright, & Bell, 2015),
matematik becerileri (Tobar-Muiioz vd., 2015) ve duyu organlarin gorevlerinin (Karaaslan vd., 2023) 6gretiminde
kullanildig1 iki arastirmaya rastlamaktayiz. Bu sebeple, OSB’li bireylere akademik becerilerin 6gretiminde AG ile
yapilan arastirmalara ihtiya¢ oldugu goriilmektedir. Bu arastirmanin bundan sonra yapilacak aragtirmalara yol
gostermesi agisindan dnemlidir. OSB olan ¢ocuklarin daha sonraki yillarda kendilerine meslek segmeleri agisindan
meslekleri 6grenmelerinin dnemli oldugu diisiiniilmektedir. Ayrica alanyazinina baktigimizda dogrudan 6gretim
yontemiyle sunulan AG uygulamasinin birlikte kullanilan aragtirmaya rastlanmamaistir. Bu ihtiyaglardan hareketle,
bu arastirmada, OSB olan g¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yonteminin
etkililiginin incelemesi amaglanmistir.

1. OSB olan ¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yontemi etkili midir?

2. OSB olan ¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yontemi sona erdikten
sonra kazandirdiklar1 davranislar iki, ti¢, dort hafta sonra korumakta midirlar?

3. OSB olan ¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yontemi sona erdikten
sonra kigiler arasi genelleyebilmekte midir?

4. Calismaya katilan deneklerin 6gretmenlerinin AG ile sunulan dogrudan 6gretim yontemi ile mesleklere
iligkin goriisleri (sosyal gegerlik) nasildir?
Yontem
Bu boliimiinde katilimer ve katilimeilarin aragtirmaya katilimlarinda aranan 6nkosul 6zellikler, arastirma

modeli, aragtirma ortami, veri toplama araglari, veri toplama siireci, genel siireg, veri analizi ve verilerin glivenirlik
analizlerine iliskin bilgiler sunulmustur.

Arastirma Modeli

Bu ¢alismada OSB olan ¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yonteminin
etkililigini incelemeyi amaglanmistir. Bu sebeple bu galigmada aragtirma modeli olarak, tek-denekli arastirma
modellerinden, katilimcilar arasi yoklama evreli ¢oklu yoklama modeli uygulanmistir. Denekler arasi ¢oklu
yoklama modelinde standart kosullarda siirekli 6l¢iim yapilarak bir ya da daha fazla bagimsiz degiskenin bagimh
degisken ftizerinde etkisinin incelendigi bir modelidir. Bu arastirmada uygulamaya baslamadan ilk olarak
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arasgtirmaya katilan tiim deneklerden ayn1 anda baslama diizeyi verileri elde edilmistir. Ilk katilimcidan kararl veri
alinmasinin ardindan, birinci katilimcida uygulama evresine baslanmstir. {1k denekte uygulama yapilirken, diger
iki katilimcilara herhangi bir uygulama veya veri toplamasi yapilmamustir. Ik katilimer 6lgiitii karsilayacak
diizeyde kararli veri elde edildikten sonra, birinci katilimci da uygulamaya son verilmis ve biitiin katilimcilarda
ayni anda toplu yoklama oturumlar1 uygulanmaistir. Bu toplu yoklama oturumunda ikinci katilimcida kararli veriler
elde edilmesinden sonra, ikinci katilimcida uygulama evresine gegilmistir. Ikinci katilimcida uygulama yapilirken,
diger iki katilimeida (birinci ve iiciincii denek) herhangi bir uygulama veya veri toplama yapilmamustir. Ikinci
katilimct 6lgiitii karsilayacak diizeyde kararli veri elde edildikten sonra, ikinci katilimcida uygulamaya son
verilmis ve tiim katilimcilara ayn1 anda toplu yoklama oturumu uygulanmistir. Bu toplu yoklama oturumlarinda
ticiincii katilimeida kararli veri elde edilmesinden sonra {igiincii denekte uygulama evresine gegilmis, uygulama
ticiincti katilimeidan da Slgiitii karsilanincaya kadar devam edilmistir. Son katilimci da 6l¢iitii karsilayacak
diizeyde kararli veri elde edilince, tim katilimcilara ayni anda yoklama oturumlari uygulanmistir. Bu
uygulamalarin ardindan genelleme ve izleme verileri elde edilmistir (Tekin-iftar, 2012).

Calisma Grubu

Aragtirma yaslar1 9 ile 11 arasinda olan OSB olan ii¢ erkek dgrenci ile yiiriitiilmiistiir. Katilimcilar Edirne
i1 Milli Egitim Miidiirliigiine bagh bir 6zel egitim ve rehabilitasyon merkezinde destek 6zel egitim almaktadirlar.
Oncelikle katilimcilarin ebeveynlerinden arastirmaya katilmaya géniillii olduklarini ve ¢ocuklarinin da arastirmaya
goniillii katilmalarm istediklerini belirten yazili izin alinmistir. Ogrencilerden arastirmaya katilmak icgin belli
onkosul Ozellikler aranmistir. Bu onkosul ozellikler; (1) katilimcilarin OSB tanisinin olmasi, (2) baska bir
yetersizliginin olmamasi, (3) ¢alisma esnasinda 6gretimde sorun olusturacak bir davranis probleminin olmamasi
(6rnegin; tiikkiirme, vurma vb. olmamasi), (4) sdzel yonergeleri takip etme ve yerine getirebilme, (5) 10 dakikalik
siire boyunca gorsel, isitsel ya da dokunsal bir uyariciya dikkat yoneltme, (6) en az 10 dakika artirilmis gergeklik
uygulamasini izleyebilme, (7) Artirilmis gergeklik teknolojisi kullanilarak uygulanan meslekler ve gérevlerinin
ogretimiyle ilgili bir galismaya dahil edilmemis olmalar: yer almaktadir. Arastirmaya katilan ii¢ 6grencinin gergek
isimleri yerine kod isimler kullanilmistir.

Birinci katilimc1 Ahmet 10 yasinda OSB tanisi almis hem OSB olan ¢ocuklarin devam ettigi devlet
okulunda egitim almakta ve ayrica bir 6zel egitim ve rehabilitasyon merkezine devam etmektedir. Temel diizeyde
okuma- yazma ve matematik becerilerine sahiptir. Ayrica 10 kelimelik okuma metinlerini okuyabilmekte ve
kendisine yoneltilen sorular1 cevaplayabilmektedir. Bir etkinlikle 10 dakika calisabilmektedir. Ogretmen goriisme
formalarinin sonucunda meslekler ve ne is yaptiklar1 hakkinda bilgi sahibi olmadig1 belirlenmistir.

Ikinci katilime1 Omer 9 yasinda OSB tanis1 almis, hem OSB olan ¢ocuklarin devam ettigi devlet okulunda
egitim almakta ve ayrica bir 6zel egitim ve rehabilitasyon merkezine devam etmektedir. Temel diizeyde okuma-
yazma ve matematik becerilerine sahiptir. Omer alic1 dil becerilerinde kendisine yoneltilen {i¢ veya daha gok
kelimeden olusan yonergeleri anlar ve uygular. Anlatmasi istendiginde yasadigi giinliik olaylar yer ve zaman
belirterek anlatabilmektedir. Bir etkinlikle 10 dakika calisabilmektedir. Ogretmen gériisme formalarinm
sonucunda mesleklerin temel 6zellikleri hakkinda bilgi sahibi olmadig1 belirlenmistir.

Isa 11 yasinda OSB tanisi almis, hem OSB olan ¢ocuklarin devam ettigi devlet okulunda egitim almakta
ve ayrica bir 6zel egitim ve rehabilitasyon merkezine devam etmektedir. Temel diizeyde okuma- yazma ve
matematik becerilerine sahiptir. Ayrica 10 kelimelik okuma metinlerini okuyabilmekte ve kendine yoneltilen
sorular1 cevaplayabilmektedir. Yasadigi1 giinliik olaylar1 yer ve zaman belirterek anlatabilmektedir. Ogretmen
goriigme formlarmin sonucunda mesleklerin temel 6zelliklerinde bilgi sahibi olmadig: belirlenmistir.

Bagimh ve Bagimsiz Degiskenler

Bu ¢alismanin bagimli degiskeni OSB olan ¢ocuklara meslekleri 6grenme diizeyleridir. Arastirmanin
bagimsiz degiskeni AG ile sunulan dogrudan 6gretim yontemi uygulamasi 6gretim yontemidir.

Ortam ve Veri Toplama Araclari

Uygulama Edirne Il Milli Egitim Miidiirliigiine bagl bir 6zel egitim ve rehabilitasyon merkezinin 4 x 6m?
boyutundaki bireysel egitim odasinda gergeklestirilmistir. Caligmanin yiiriitiildigii bireysel egitim odasinda bir
masa, ii¢ sandalye, bir materyal dolabi, ¢dp kutusu ve yazi tahtasi bulunmaktadir. Calisma esnasinda ortamda
bulunan ve dgrencilerin dikkatini dagitan uyaranlar, ortamdan kaldirilmistir. Ogretimde kullanilan arag-geregler,
katilimemin rahat bir sekilde gorebilecegi ve uygulamacinin da rahatca erigebilecegi sekilde ortama
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yerlestirilmistir. Baglama diizeyi, toplu yoklama ve giinlilk yoklama, AG ile sunulan dogrudan 6gretim yontemi
ile ytriitiilmiis uygulama oturumlari, genelleme ve izleme oturumlari bu ortamda gerceklestirilmistir.

Calismada; baglama diizeyi, toplu yoklama ve giinliik yoklama, AG ile sunulan dogrudan dgretim yontemi
ile yiritilmiis olan uygulama oturumlari, uygulama sona erdikten sonra genelleme ve izleme oturumlari
gerceklestirilmistir. Arastirmanin uygulama oturumlar1 esnasinda; 10 ing bityiikliigiinde iPad, 13 meslek i¢in AG
resimli kart1 ve AG uygulamasi. Bu ¢aligmada kullanilan AG uygulamasi piyasada satilan hazir bir uygulama
kullanilmistir (Tablo 1).

AG teknolojisinin kullanilmadigr baslama diizeyi, yoklama oturumlari, izleme ve genelleme
oturumlarinda ise, mesleklerin temel 6zelliklerine iligkin ait resimli kartlardan yararlanilmigtir. Baglama diizeyi,
toplu yoklama ve giinliik yoklama, AG ile sunulan dogrudan dgretim yontemi ile yiiriitiilmiis olan uygulama
oturumlari, uygulama sona erdikten sonra genelleme ve izleme oturumlart Sony marka HD kamera ile kayit altina
almmistir. Ayrica, arastirmada sosyal gegerlik verilerinin toplamak amaciyla 6gretmen goriisme formu
hazirlanmistir. Bunlarin yanindan, ¢aligmada biitiin katilimcilarin performansini kayit etmek amaciyla veri kayit
formu kullanilmigtir.

Tablo 1
Ogretim Seti
Say1 Opretim seti

1. Veteriner
2. Astronot
3. Mimar
4. Miihendis
5. Itfaiyeci
6. Bahgivan
7. Dis hekimi
8. Hayvan bakicist
9. Kuafor
10. Hemsire
11. Ogretmen
12. Insaatc1
13. Polis

Genel Siireg

[lk olarak, Edirne Milli Egitim Miidiirliigiinden resmi izin alinmis, ardindan katilimcilarin ebeveynleriyle
goriigme yapilarak c¢alisma konusunda bilgi sunulmustur. Cocuklarmin ¢aligmaya katilmasina goniillii olan
ebeveynler tespit edilmistir. Cocuklarinin arastirmaya katilmasini isteyen ebeveynlerden goniillii olduklarina dair
yazili izin alinmigtir. Aragtirmanin uygulama siireci, baslama diizeyi, toplu yoklama ve giinliik yoklama, AG ile
sunulan dogrudan 6gretim oturumlari, genelleme ve izleme oturumlarmdan olusmustur.

Bagslama Diizeyi Yoklama Oturumlar:

Baglama diizeyi yoklama oturumlarinda en az {i¢ oturum st iste kararli veri alinincaya kadar
yuriitiilmiistiir. Baglama diizeyi yoklama oturumlarinda izlenen siire¢ su sekildedir. Uygulamaci her bir denege "...
(katilimer adi), simdi birlikte ...meslekleri ¢alisacagiz, calismaya basliyoruz hazir misin?” seklinde dikkat saglayici
ipucu sunmustur. Katilimer jest, mimik veya sozel ifadelerle ¢alismak igin hazir oldugunu bildirdiginde,
uygulamact katilimciya aferin, ¢ok giizel, harika c¢alismaya hazirsin vb. sozel olarak pekistirici ifadeler
yoneltmistir. Daha sonra katilimciya beceri yonergesini sunmustur (Orn., Bu kim? Gorevleri nelerdir? Nerede
calisir?). Katilimecinin tepkide bulunmasi icin 4 sn beklenilip ve bekleme siiresinde katilimer dogru tepki
sergilediginde pekistire¢ sunulmustur. Katilimei yanlis tepki sergilediginde ise gormezden gelinmis ve ardindan
sonraki beceri yonergesi sunulmustur. katilimeilarin baglama diizeyi yoklama oturumlarinda, etkinlige dikkat etme
ve etkinlige katilima davraniglari, uygulamaci tarafindan s6zel olarak pekistirilmistir.

Ogretim Oturumlart

Basglama diizeyi yoklama oturumlarinda kararli veri elde edilmesinden sonra Ogretim oturumlari
baslamistir. Ogretim oturumlari uygulamaci haftanin ii¢ giinii (pazartesi, sal1 ve ¢arsamba) ve saat 14.00 ile 16.00
saatlerinde yiiriitiilmiistiir. Ogretim oturumlarda her giin bir oturum seklinde planlanmistir. Her bir oturumda
Ogretim seti ile lic deneme yapilmistir. Edinim asamasinda siirekli pekistirme tarifesi uygulanmistir.
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AG ile sunulan dogrudan 6gretim oturumlarinda izlenen siire¢ su sekildedir; uygulamact dgretimde
kullanilacak materyalleri ¢alisma ortamina getirmistir. Uygulamaci her bir denege "... (katilimci ad1), simdi seninle
...meslekleri ve ne is yaptiklarini ¢alisacagiz, Calismaya bagliyoruz hazir misin?” seklinde dikkat saglayici ipucunu
sunmustur. ...(katilimer adi) “beni dikkatli dinler, sorularima dogru cevap verirsen sana ... (¢ikolata, kraker)
verecegim” demigtir. Denek jest, mimik veya sozel ifadelerle ¢aligmak i¢in hazir oldugunu bildirdiginde,
uygulamaci katilimerya, “aferin, ¢ok giizel, harika ¢caligmaya hazirsin” vb. seklinde sdzel olarak pekistirici ifadeler
yoneltmigtir. Uygulamaci her bir meslege ait resmi masaya koyup Ipad iizerinde meslek elemanin AG
uygulamasinin video goriintiisii olusturup “hangi meslek oldugu, nerede ¢alistigi ve gorevlerinin neler oldugunu”
sozel olarak sdyleyerek model olmustur. Model olma agamasindan sonra rehberli uygulamalar agamasinda
uygulamact her bir meslege ait resmi masaya koyup Ipad {izerinde AG uygulamasinin video goriintiisiinii olusturup
katilimecidan hangi meslek oldugu, nerede calistigi ve gorevlerinin neler oldugunu sdylemesini istenmistir.
Katilimer dogru cevap verdiginde pekistirmistir, yanlis cevap verdiginde ise uygulamaci katilimeiya sozel ipucu
sunarak rehberlik etmistir. Bagimsiz uygulamalar asamasinda, uygulamaci katilimerya tek tek tim meslekleri
gostererek “Hangi meslek oldugu? Nerede calistig1? ve gorevlerinin neler oldugu?” Bagimsiz olarak sdylemesi
beklenmistir. Katilime1 meslekler ve 6zelliklerini agikladiginda 6gretime son verilmistir.

Giinliik Yoklama Oturumlari

Giinliik yoklama oturumlar: her bir katilimer i¢in birinci dgretim oturumu disinda diger tim Sgretim
oturumlarmdan dnce uygulanmistir. Giinliik yoklama oturumlarinda baslama diizeyi yoklama oturumundaki siireg
izlenmistir. Toplu yoklama oturumlari: Toplu yoklama oturumlarinda 6gretimi hedeflenen meslekler becerisinin
ogretiminde katilimer giinliik yoklama oturumlarinda ii¢ oturum ist {iste 6l¢iitii karsilayacak diizeyde performans
sergiledikten sonra tiim Ogrencilerde toplu yoklama oturumu uygulanmistir. Toplu yoklama oturumlarinda
baslama diizeyi yoklama oturumundaki siire¢ izlenmistir.

Tzleme ve Genelleme Oturumlar

Katilimcilara AG ile sunulan dogrudan 6gretim yontemi ile yiiriitiilen 6gretim oturumlart sona erdikten
sonra, katilimcilarin &grendikleri davraniglari ne diizeyde koruduklarini test etmek igin izleme oturumlar
diizenlenmistir. izleme oturumlar1 en son toplu yoklama oturumundan iki, ii¢c ve dort hafta sonra baglama diizeyi
yoklama oturumlarindaki siire¢ uygulanarak gerceklestirilmistir. Arastirmanin genelleme oturumlari ise, kisiler
arasi genelleme ¢aligmasi olarak gerceklestirilmistir. Farkli bir ifade ile 6gretimi yapan kisinin disinda bagka bir
uygulamaci ile gergeklestirilerek, Ogrenilenlerin Ogrendikleri davraniglar1 farkli bireylere genelleyip
genellenmedikleri test edilmistir. Genelleme oturumlarinda, 6n-test ve son-test modeli kullanilarak baglama diizeyi
yoklama oturumlarmna benzer siire¢ izlenmistir. Genelleme oturumlarinda katilimcilara yardim veya bir ipucu
sunulmamustir.

Veri Toplama ve Analizi

Bu boéliimde OSB olan ¢ocuklara AG ile sunulan dogrudan 6gretim yontemi etkililigi uygulamasinda;
yoklama, izleme, genelleme, etkililik, sosyal gegerlik ve giivenirlik verilerine yet verilmistir. Arastirmanin etkililik
verileri, katilimeinin, giinliik yoklama, toplu yoklama, genelleme ve izleme oturumlarindan elde edilen dogru ve
yanlig tepkileri 6l¢iit bagimli 61¢ii aracina kaydedilerek kayit edilmistir. Etkililik verileri toplanirken katilimeilarin
dogru davraniglart (+), yanlis davranislart ise (-) sembolii ile kodlanmistir. Ardindan her bir denek i¢in dogru
davranis yiizdesi hesaplanmis ve veriler grafige aktarilmistir.

Gozlemciler Arasi Giivenirlik

Gozlemciler arasi giivenirlik verisi toplamak amaciyla aragtirmanin bagimli degiskeni olan mesleklere
iliskin veriler kamera ile kayit altina alimmistir. Gozlemciler arasi giivenirlik verileri toplu yoklama, giinliik
yoklama, izleme ve genelleme oturumlarimin %30’undan elde edilmistir. Video kayitlarindan hangilerinin
izlenecegi yansiz atama yoluyla belirlenmistir. Gozlemciler arasi giivenirlik verileri igin, dogrudan &gretim
yonteminin uygulamasi konusunda daha onceden deneyimine sahip bir doktor 6gretim iiyesi gorev almistir.
Gozlemciler arasi giivenirlik verilerini elde etmek i¢in yardimci olacak gozlemciye, toplu yoklama, giinliik
yoklama, izleme ve genelleme oturumlarimin nasil uygulandigr ile ilgili bilgi sunulmustur. Arastirmada
gozlemciler aras1 giivenirlik verileri igin “gdriis birligi / gortis birligi + goriis ayrilig1 X 100” (Ayres & Gast, 2010)
formiilii kullanilmistir. Katilimeilarin 6gretim, toplu yoklama, izleme ve genelleme oturumlarinin gézlemciler
arasi glivenirlik verileri Tablo 2’de sunulmustur.
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Tablo 2
Giinliik Yoklama, Toplu Yoklama, Izleme ve Genelleme Oturumlarina Ait Gozlemciler Arast Giivenirlik Verileri
Oturumlar Gozlemciler arasi giivenirlik bulgulari
Giinliik yoklama oturumlart %096 (ranj %92-100)
Toplu yoklama oturumlari %098 (ranj %95-100)
Izleme oturumlar %098 (ranj %95-100)
Genelleme oturumlari %99 (ranj %97-100)

Uygulama Giivenirligi

Aragtirmanin uygulama giivenirligi verilerini analiz etmek igin “gdzlenen uygulamaci davranisi /
planlanan uygulamaci davranig1 X 100” (Ayres & Gast, 2010) formiilii kullanilmistir. Yapilan hesaplama sonucuna
gore arastirmact tiim oturumlarda %100 giivenirlik ile uygulamayi sergiledigi gézlenmistir.

Sosyal Gecgerlik

Aragtirmada sosyal gecerlik verisi, arastirma bittikten sonra arastirmaya katilan katilimcilarin
ogretmenleriyle goriisiilerek elde edilmistir. Sosyal gecerlik formunda toplam sekiz soru bulunmaktadir. Ilk alt:
soru kapali uglu sorulardir. Bu sorular; Evet (), Hayir () ve Kararsizim () seklinde puanlanmakta, iki soru ise agik
uclu soru olarak sunulmustur.

Bulgular

Bu arastirmada OSB olan cocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan o6gretim
yonteminin etkililigi verileri grafikleri sekil 1°de yer almaktadir. Asagida yer alan sekil 1’de arastirmaya katilan
Ahmet, Omer, Isa’ya iliskin verilerin yer aldig:1 bu grafikte yoklama, uygulama, izleme ve genelleme verileri
mesleklere iliskin 6zellikleri dogru sdyleme yiizdesi yer almaktadir. Ahmet, Omer, Isa’nin baslama diizeyi,
genelleme yoklama oturumlari, izleme yiizdeleri sekil 1’de sunulmustur.

Ahmet ile mesleklerin 6gretiminde AG ile sunulan dogrudan &gretim yontemiyle uygulanan &gretim
setinde 11 dgretim oturumu gergeklestirilmistir. Ogretim oturumlar1 sonunda Ahmet’in gretim setindeki
meslekleri 6grendigi belirlenmistir. AG ile sunulan dogrudan 6gretim yontemiyle uygulanan 6gretim oturumlarina
baktigimizda, Ahmet‘in ortalama 65 (ranj, %15-100) diizeyinde meslekleri dogru sekilde 6grendigi belirlenmistir.
Sonug olarak, Ahmet mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim oturumlarinin son {i¢ oturumunda
%100 dogruluk oraninda 6l¢iitii karsilar diizeyde performans sergiledigi gozlenmistir.

Omer ile mesleklerin dgretiminde AG ile sunulan dogrudan &gretim yontemiyle uygulanan 6gretim
setinde 11 dgretim oturumu gerceklestirilmistir. Ogretim oturumlar1 sonunda Omer’in 6gretim setindeki meslekleri
ogrendigi belirlenmistir. AG ile sunulan dogrudan &gretim yontemiyle uygulanan 6gretim oturumlarina
baktigimizda, Omerin, ortalama 64 (ranj, %12-100) diizeyinde meslekleri dogru sekilde 6grendigi belirlenmistir.
Sonug olarak, Omerin, mesleklerin dgretiminde AG ile sunulan dogrudan ogretim oturumlarinin son ii¢
oturumunda %100 dogruluk oraninda 6l¢iitii karsilar diizeyde performans sergiledigi gézlenmistir.

Isa ile mesleklerin dgretiminde AG ile sunulan dogrudan 6gretim yontemiyle uygulanan dgretim setinde
11 &gretim oturumu gerceklestirilmistir. Ogretim oturumlar1 sonunda Isa’nin gretim setindeki meslekleri
ogrendigi belirlenmistir. AG ile sunulan dogrudan Ogretim yontemiyle uygulanan O6gretim oturumlarina
baktigimizda, Isa, ortalama 58 (ranj, %12-100) diizeyinde meslekleri dogru sekilde 6grendigi belirlenmistir. Sonug
olarak, Isa mesleklerin gretiminde AG ile sunulan dogrudan &gretim oturumlarimin son ii¢ oturumunda %100
dogruluk oraninda 6lg¢iitii karsilar diizeyde performans sergiledigi gézlenmistir.

izleme ve Genelleme Bulgular:

OSB olan ¢ocuklara mesleklerin 6gretiminde AG ile sunulan dogrudan 6gretim yontemiyle uygulanan
O0gretim setinde 6gretim oturumlar sona erdikten 2, 3 ve 4 hafta sonra, izleme oturumlar1 diizenlenmistir. Ahmet,
Omer, Isa 6gretim oturumlari sonra erdikten sonra diizenlenen izleme oturumlarinin tiimiinde %100 diizeyinde her
ii¢ katilimemin da 6gretim oturumlarinda kazandiklar1 davranislart dogru sekilde sergiledikleri gézlenmistir.
Bunun yaninda Ahmet, Omer, Isa kazandiklar1 davraniglari, baska bireyler yonerge verdiginde sergileme davranigt
(kisileraras1 genelleme) Ogretime baslamadan once %0 diizeyinde iken, 6gretim sonunda, %100 dogruluk
diizeyinde sergiledikleri goriilmiistiir.
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Sekil 1

Ahmet Omer ve Isa'min Ogretim Setindeki Yoklama, Uygulama ve Izleme Oturumlarinda Meslekleri ve Gérevieri
Dogru Séyleme Yiizdeleri
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Not: BD = baslama diizeyi; G = genelleme; I = izleme; Y = yoklama.
Sosyal Gecerlik

Aragtirmanin sosyal gegerlik verisi, katilimc1 6grencilerin 6gretmenlerinden toplanmistir. Sosyal gegerlik
icin, 6 kapali uglu ve 2 adet agik uclu soru olmak iizere toplam 8 soruluk bir anket kullanilmigtir. Ankette yer alan
ilk 6 adet kapal1 uclu soruya katilimcilarin 6gretmenleri “evet”, “hayir” ve “kararsizim” seklindeki kategorilerden
birini isaretleyerek arastirmaya iligkin goriiglerini belirtmiglerdir. Anketteki agik uglu sorular ise, “aragtirmada
olumsuz buldugunuz yonler nelerdir?” ve “arastirmanin 6grencilere katkilar1 (olumlu/olumsuz) nelerdir?” ile ilgili
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olarak dgretmenlerin goriislerine bagvurulmustur. Arastirmaci tarafindan yapilan gériismelerde 6gretmenlerin agik
uclu sorulara iliskin goriisleri arastirmaci tarafindan not edilmistir.

Ogretmenlerin anketteki kapali uclu sorulara verdikleri yamitlar incelendiginde, 6gretmenler; “meslekler
konusunun 6grenciler i¢cin dnemli oldugunu” ifade etmislerdir. Ayrica Ogretmenler; “Ogrenciler meslekler
konusunu 6grendiklerini” ve bu davranislar1 6grenmelerinin “6grencilerin ileriki okul ve arkadas ortamina
katilimlarini olumlu katk1 saglayacaklarini” ifade etmislerdir. Bununla birlikte 6gretmenler; “artirilmis gergeklikle
sunulan dogrudan &gretim yontemini siniflarinda kullanacaklarini” ve bu caligma ile 6grencilerin; “siniftaki
derslere katilimlarinin arttigini” ifade etmislerdir. Son olarak 6gretmenler; “arastirmanin etik ilkelere uygun olarak
yiiriitiildiigiinii” diisiindiiklerini ifade etmislerdir. Ug katilimcinin dgretmenleriyle yapilan goriismelerde agik uglu
sorulara verdikleri yanitlara bakildiginda ise, iki 6gretmen; “arastirmada olumsuz yonler bulmadiklarini” ve bir
ogretmen ise “sinif ortaminda 6grenci sayis1 artiginda bu yontemi kullanmanin zor olabilecegini” ifade etmislerdir.
Ayrica 6gretmenler; “li¢ farkli soru kalibiyla soru sormanin dgrencilerin diigiinme becerileri arttiracagini”, “AG
uygulamasint 6grencilerin dikkatini c¢eken, kolay Ogrenebilirler, eglenceli” ve “meslekleri 6grenmesinin
ogrencilerin ilerde meslek se¢imine katki saglayacagini” ifade etmislerdir.

Tartisma

Bu aragtirmanin amact OSB olan ¢ocuklara mesleklerin dgretiminde AG ile sunulan dogrudan dgretim
yonteminin etkililigini incelemektir. Arastirma sonuglarina gore arastirmaya katilan ti¢ OSB olan ¢ocugun hedef
davranislar1 basariyla kazandigi, kazandiklari davraniglart 6gretim sona erdikten sonrada koruduklart ve
ogrendikleri davranislar1 farkli bireylere genelleyebildikleri gdézlenmistir. Bunun yaninda g¢alismanin sosyal
gegerlik verisini toplamak amaciyla OSB olan ¢ocuklarin 6gretmenlerinden goriis alinmistir. OSB olan ¢ocuklarin
o0gretmenleri ise gerek AG uygulamasi i¢in gerekse hedef davraniglar hakkinda olumlu gériisler bildirmislerdir.

Bu aragtirmada elde edilen bulgular literatiire ¢esitli sekillerde katkida bulunmaktadir. Alan yazinina
baktigimizda OSB olan ¢ocuklara AG kullanilarak farkli becerilerin 6gretildigini gérmekteyiz. Ornegin; sosyal
beceri 6gretiminde (Lee vd., 2018; Lorenzo, vd., 2019; Sahin, Abdus-Sabur vd.,2018; Sahin, Keshav vd., 2018),
iletisim becerilerinin 6gretiminde (Taryadi & Kurniawan, 2018), giinliik yasam becerilerinin 6gretiminde (Bridges
vd., 2019), yiiz ifadelerini tanima becerilerinin 6gretiminde (Chen vd., 2015), navigasyon ile yol bulma becerisinin
ogretiminde (McMahon, Cihak & Wright, 2015) ve sosyal iletisim becerilerinin 6gretiminde kullanildigini
gormekteyiz (Vahabzadeh vd., 2018). Bu arastirma sonuglar1 tiim katilimcilarin hedef davranislari 6grenmesi
acisinda tiim arastirma bulgulariyla paralellik gostermektedir. Bu aragtirma bu yonii ile alanyazinina katki
saglamaktadir.

Alan yazinina baktigimizda OSB olan ¢ocuklara AG kullanilarak akademik becerilerin 6gretimi ile sinirli
sayida arastirmaya rastlanmistir. Cakir ve Korkmaz (2019) yaptiklar1 aragtirmada bes zihin yetersizligi ve bir OSB
olan ¢ocugun dikkat siirelerini arttirma ve akademik becerilerin dgretiminde (evin boliimleri, giindiiz ve gece,
hayvanlar, meslekler, mevsimler, okulun bdliimleri, sayilar, formlar, trafik kurallar1 ve varliklar arasindaki
iligkiler) artirilmis gergeklik uygulamasinin etkililigini aragtirmiglardir. McMahon, Cihak, Wright, & Bell (2015)
yaptiklar1 arastirmada ii¢ zihin yetersizligi ve bir otizm spektrum bozuklugu olan {iniversite 6grencisine fen bilgisi
kelimelerinin 6gretiminde artirilmis  gergeklik uygulamasinin  etkililigini  arastirmistirlar.  Bu  aragtirma
katilimcilarinin tamaminin OSB’li olmasi ve akademik beceriler ile ¢aligilmasi acisindan alanyazina katki
saglayacag diisiiniilmektedir. Bu arastirma ayrica OSB olan ¢ocuklara gorsel uyaranlari, isitsel uyaranlara oranla
daha kolay algiladiklart arastirma bulgularina (Nikopoulos & Keenan, 2006; O’Riordan, 2004) katk1
saglamaktadir. Son olarak bu aragtirma bulgular1 AG kullaniminin giiniimiizde egitim ortamlarinda yaygin olarak
kullanilmakta ve ileriki yillarda da kullanim potansiyelinin artacagi iddiasini1 desteklemektedir (Wu vd., 2013).

OSB olan ¢ocuklar 6grendikleri davranislari unutabilmektedirler. Farkli bir ifade ile Ogrendikleri
davraniglarda kalicilik problemleri yagamaktadirlar. Kalicilik ise 6grenilen davranigin 6gretim sona erdikten sonra
bireyde olmasidir (Tekin-Iftar & Degirmenci, 2013). AG uygulamalar1 ile OSB olan ¢ocuklarla yapilan ¢alismalara
baktigimizda Chen ve digerleri (2016), Lorenzo ve digerleri (2019), Tentori ve digerleri (2015) yaptiklar
calismalarda izleme calismas1 yapmadiklar1 gézlenmistir. Karaaslan ve digerleri (2023) ile Lee ve digerleri (2018)
AG uygulamasi ile yaptig1 ¢alismada izleme ¢alismasi yaptig1 gozlenmistir. Farkli bir ifade ile AG uygulamalar
ile yapilan c¢aligmalarda smirli sayida izleme verisi elde edilmistir. Bu arastirma AG uygulamasimin 6gretim
bittikten sonra izleme ¢alismasinin yapilmasi agisindan alana katki saglamistir. Arastirma sonuglarina gére AG
uygulamasi ile &grenilen davraniglarin &gretim bittikten sonra kalict oldugunu gostermistir. Bu aragtirma
sonuglarma gore OSB olan ¢ocuklar AG uygulamastyla 6grendikleri davranislar: farkl kisiler yonerge verdiginde
davranislar sergiledikleri gdzlenmistir. Bu sebeple aragtirma kisiler arasi genelleme c¢alismasi yapilmasi agisindan
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da alana katki saglamistir. Arastirma sonuglarina gére OSB olan g¢ocuklara AG uygulamasiyla ogretilen
davranislarin kaliciliginin yiiksek oldugu sdylenebilir.

Cocuklara dgretilecek davraniglarin anlamliligi kullanilan yontemin kisiye uygun olup olmadigi bir
sekilde kontrol edilmelidir. Bunun i¢in yapilan arastirmada sosyal gecerlilik verisi toplanmalidir. Sosyal gecerlilik
ise, kazanilan davranis degisikliginin tiiketiciler iizerinde olumlu etki yapma derecesidir (Ferguson vd., 2019).
OSB olan g¢ocuklara AG uygulamalar1 ile yapilan ¢alismalara baktigimizda Lee ve digerleri (2018), Chen ve
digerleri (2016), Lorenzo ve digerleri (2019), Tentori ve digerleri (2015) yaptiklar1 calismalarda sosyal gecerlilik
verisi elde etmedikleri gézlenmistir. Karaaslan ve digerleri (2023) AG uygulamasi ile yaptiklar1 ¢alismada sosyal
gecerlilik veris elde ettikleri gézlenmistir. Bu aragtirmada sosyal gegerlilik verileri katilimeilarin 6gretmenlerinden
elde edilmistir. Katilimcilarin 6gretmenleri dgrencilerin dikkatini ¢eken, eglenceli ve OSB’li bireylerin AG ile
kolay ogrenebileceklerini ifade etmislerdir. Arastirma sosyal gegerlik bulgulart ile de alan yazmna katki
saglayacag diisiiniilmektedir.

Kazanilan bir davramigin farkli yonergeler sunuldugunda, farkli bireylere, farkli ortamlara ve farkli
materyallere genellemesi 6nemlidir. Birey 6grendigi davranislar1 genelleyebildigi oranda bagimsiz yasama daha
kolay adapte olacaktir (Siizer, 2016). Alayazinda OSB olan ¢ocuklarla yapilan ¢aligmalara baktigimizda Chen ve
digerleri (2016), Lorenzo ve digerleri (2019), Tentori ve digerleri (2015), Tobar-Muiloz ve digerleri (2015) ile
Wright ve Bell (2015) yaptiklari arastirmalarda genelleme veris elde etmemislerdir. Buna karsin Karaaslan ve
digerleri (2023) ve Lee ve digerleri (2018) yaptiklar1 calismalarda genelleme verisi elde etmislerdir. Bu
arastirmada edilen davranislarin farkli bireylere genellemesi yapilmistir. Bu arastirma bu yoniiyle alanyazninina
katki saglamistir. Alanyazininda yeni bir uygulama olan AG uygulamalarin genellemesi i¢in daha fazla
¢aligmalarda genelleme yapilmasi gerektigi ifade edilebilir.

Simirhliklar

Tim katilimcilar ayni devlet okuluna ve &zel 6zel egitim ve rehabilitasyon merkezine devam
etmekteydiler. Bu durum arastirmanin dis gegerliligini sinirlamaktadir. Dis gegerliligi sinirlayan bir diger durum
ise aragtirmanin sadece {i¢ 6grenci ile ¢alisilmig olmasidir. Arastirma 6zel 6zel egitim ve rehabilitasyon merkezinin
bireysel egitim odasinda gergeklestirildi. Farkli bir ifade ile ortamlar arasi genelleme calismasi yapilmadi.
Arastirmanin bir diger sirlilig1 ise izleme verilerinin iki, {i¢ ve dordiincii haftalarda toplanmasidir. izleme verileri
daha uzun siirelerde toplanabilirdi.

Oneriler

Bu c¢alismanin bulgulart ve siirliliklart géz oniine alindiginda, uygulamaya ve ileriki arastirmalar igin
cesitli oneriler getirilebilir. Oncelikle bu arastirma OSB olan gocuklara gergeklestirilmistir. Ileriki arastirmalar
mesleklerin 6gretimi farkli yetersizlik gruplariyla gergeklestirilebilir. Ayrica bu arastirmada sosyal gegerlilik verisi
katthmcilarm  6gretmenlerinden elde edilmistir. Ileriki arastirmalarda katilimcilarin  kendilerinden ve
ebeveynlerinden elde edilebilir. Bu arastirmada AG uygulamasimin etkililigi calisiimstir. ileriki arastirmalarda
AG uygulamas: ile resimli kartlarin etkililik ve verimlilik ¢aligsmasi yapilabilir. Son olarak AG uygulamasi ile
farkli becerilerin 6gretimi yapilarak AG uygulamasimin etkililigine yonelik deliller arttirilabilir. Bu arastirmada
AG uygulamast dogrudan 6gretim yontemi ile birlikte kullanilmistir ileriki arastirmalarda yanligsiz 6gretim
yontemleriyle birlikte kullanilabilir. Ayrica ebeveynlere, 6gretmenlere AG uygulamasi hakkinda bilgilendirici
seminer verilebilir.
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Abstract
Introduction: This research aims to investigate the effectiveness of the direct instruction method, presented
through augmented reality, in teaching occupations to individuals with autism spectrum disorder.

Method: The study employed a multiple probe design across participants, a single-subject research model. The
participants consisted of three individuals with autism spectrum disorder.

Findings: The results showed that all three participants successfully acquired the target behaviors. It was observed
that the participants maintained the learned behaviors for 2, 3, and 4 weeks after instruction and were able to
demonstrate these behaviors even when different individuals provided the instructions. To assess the social validity
of the study, the teachers of the participants provided positive feedback regarding the target behaviors and the
direct instruction method using augmented reality.

Discussion: The use of technology has increasingly expanded in various fields, including special education. One
of the technological applications used in special education is augmented reality. Based on the results of this study,
it can be concluded that the direct instruction method using augmented reality is effective in teaching occupations
to individuals with autism spectrum disorder.

Recommendations: This research could be conducted with different groups of disabilities. The social validity
data were obtained from the participants’ teachers; future studies could gather insights directly from the
participants and their parents. This study specifically examined the effectiveness of augmented reality applications.
Future research could explore the effectiveness and efficiency of using augmented reality in conjunction with
picture cards for teaching different skills. Lastly, additional findings could be generated by incorporating
augmented reality applications in teaching various skills.

Keywords: Autism spectrum disorder, augmented reality, direct instruction method, technology, technology use in
education.
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Introduction

Autism spectrum disorder (ASD) is an ‘a neuro-developmental disorder that emerges in the first years of
life and manifests itself in the form of limited and repetitive interests, behaviours, activities and social
interaction/communication deficits that affect the individual's participation in daily life’ (Diagnostic and Statistical
Manual of Mental Disorders-5 [DSM-5], 2013). ASD is observed one-quarter less frequently in girls than in boys.
However, it is more severe when it is observed in girls (Perez, 2008). When we look at the literature, the incidence
of ASD is increasing day by day. Especially in recent reports, it is stated as one in 36 children (Maenner et al.,
2023). Children with ASD exhibit deficiencies in social, language and speech, play and many other areas (Cowan
& Allen, 2007). One of these areas of inadequacy is academic skills (Wilkinson, 2010). To reduce these
deficiencies experienced by children with ASD, systematic and regular teaching should be provided (Cowan &
Allen, 2007). Various teaching methods are used to teach new behaviours. These methods are modelling,
naturalistic teaching method, peer-mediated teaching, basic response teaching, replicated teaching, activity
schedule, self-management strategy (Giileg-Aslan, 2019), video modelling (Safak & Yavuz, 2018), story-based
practices (Giileg-Aslan, 2019) and direct teaching method (Terzioglu & Yikmis, 2018).

Direct Instruction Method

One of the methods used in the education of children with ASD is the direct teaching method. The direct
teaching method is based on the behaviourist approach and is an effective method of teaching that requires
systematicity (Tuncer & Altunay, 2006). This teaching method effectively teaches life science, literacy and
mathematics (Giizel, 1998), science and social studies (Rosenberg & Sindelar, 2005), academic and non-academic
skills. In the direct teaching method, all responsibility is on the teacher at the beginning of the teaching. However,
the responsibility gradually passes to the student in the later teaching stages. In the beginning, when the
responsibility is with the teacher, the teacher shows how to do the target behaviour by demonstrating it to the
student. In addition, he/she asks the student questions about the behaviour and offers reinforcement to the student
if necessary. At the stage where the responsibility passes to the student, the student himself exhibits the behaviour
exhibited by the teacher. At this stage, if necessary, the teacher provides the student with the clues and feedback
that the student needs. The direct teaching method consists of certain stages. These stages are; (a) creating a need,
(b) modelling, (c) guided practice and (d) independent practice (Dagseven, 2001). These three stages are mentioned
below.

Creating a need: At this stage, students are told why they will learn the behaviour they will learn and how
it will facilitate their daily lives (Y1lmaz, 2017). In other words, the student is motivated to participate in the study.
Modelling stage: This stage is critical for the student to learn a new skill or concept (Yikmis, 2005). At this stage,
the teacher presents various examples of the concept if the student learns the concept, shows how to exhibit the
skill if the student learns the skill, and explains the information to learn academic knowledge (Rupley et al., 2009;
Vayig, 2008). Guided practices phase: The guided practices phase begins after the modelling phase. The guided
practice stage aims to enable the student to perform the behaviour more independently. At this stage, students
actively participate in the questions asked by the teacher (Rupley et al. 2009; Rosenshine, 1982). In the guided
practice stage, the teacher provides instructions to the student, and if the student exhibits the behaviour correctly,
he/she reinforces it. If the student exhibits incorrect behaviour, necessary clues and feedback are provided to the
student. In the guided practice stage, as the student masters the behaviour, the cues are gradually withdrawn when
the student displays the behaviour correctly (Hill & Macmillan, 2004). At this stage, if the student has problems
displaying the behaviour correctly, if he/she does not answer the questions correctly, or if necessary, he/she can
return to the modelling stage (Dagseven-Emecen, 2008). Independent practices stage: At this stage, the learning
responsibility passes completely from the teacher to the student. The student is asked to apply the learned skill on
his/her own. If the student exhibits the behaviour correctly, he/she is reinforced; if he/she exhibits the behaviour
incorrectly, he/she is returned to the guided practice stage, a reminder clue is given, and the practice is repeated
(Tlik, 2009).

Augmented Reality

Recently, technology-supported applications have been used to educate children with ASD (Hugues et
al., 2011). One of these technological applications is augmented reality (AR) applications (Lorenzo et al., 2019).
AR applications can be expressed as adapting the real world with three-dimensional graphics created in the
computer environment (Diegmann et al., 2015; Martin-Sabaris & Brossy-Scaringi, 2017). In other words, the basic
principle of an AR application is to combine computer-generated images with real-world images and reflect their
combinations in a computer (mobile devices, tablet computers, smartphones) environment (Vavra et al., 2017).

Yavuz 2025, 26(4)



THE EFFECTIVENESS OF DIRECT INSTRUCTION METHOD USING AUGMENTED REALITY IN TEACHING 581
OCCUPATIONS TO INDIVIDUALS WITH AUTISM SPECTRUM DISORDER

AR application helps to further strengthen reality by providing us with information and concepts that people cannot
determine with their senses and minds (Azuma, 1999). AR applications are preferred for reasons such as offering
positive interactions, having an excellent ability to represent real objects, and having a very good level of
interaction and the ability to represent reality (Huang et al., 2016). In addition, AR application contributes
positively to learning in terms of concretising abstract objects and contributes to the formation of permanent
learning (Tsai et al., 2013).

Today, AR application is used in the education of children with ASD and its usage rate has the potential
to increase gradually. One of the reasons for increasing the potential for use is that the visual-spatial aspects of
children with ASD are more effective (Grandin, 2009). For this reason, this visual application can be preferred in
the education of children with ASD. Research also shows that AR applications lead to permanent learning in
teaching different skills as part of the education of children with ASD (Tentori et al., 2015). In addition, research
has shown that when AR applications are used, students are more motivated, their attention span increases and
their interest in the lesson is always alive (Howorth et al., 2019; Serio et al., 2013). It has also been observed that
AR applications help children with ASD to focus and maintain attention on specifically targeted social cues
(Escobedo et al., 2014). Evidence-based research indicates that AR applications attract the attention and interest
of children with ASD (Lee, et. al, 2018; Mesa-Gresa et al., 2018). In summary, AR applications are useful in
teaching academic skills to children with ASD (Lorenzo et al., 2019; Wu et al., 2013).

When we look at the literature, we see a limited number of studies on the effectiveness of AR applications
in teaching different behaviours. Social skills and creative play skills (Escobedo et al., 2014), finding directions
with navigation (McMahon, Cihak, & Wright, 2015), recognising facial expressions (Chen et al., 2015),
understanding the social and emotional states of characters in stories (Chen et al., 2016), social skills (Lorenzo, et
al. 2019; Sahin, Abdus-Sabur et al., 2018; Sahin, Keshav et al., 2018), using social cues during encounters and
greetings (Lee et al., 2018), social communication skills (Vahabzadeh et al., 2018), communication skills (Taryadi
& Kurniawan, 2018), daily life skills (Bridges et al., 2019), increasing attention span and academic skills (Cakir
& Korkmaz, 2019). In the literature, there are two studies in which AR application was used in teaching science
vocabulary (McMahon, Cihak, Wright, & Bell, 2015), mathematics skills (Tobar-Muiioz et al., 2015) and tasks of
sensory organs (Karaaslan et al., 2023). For this reason, it is seen that there is a need for more studies using AR in
teaching academic skills to individuals with ASD. This research is important in terms of guiding future research.
It is thought that it is important for children with ASD to learn about professions in order to choose a profession
for themselves in the following years. In addition, when we look at the literature, there is no research in which
direct instruction methods and AR applications are used together. Based on these needs, this study aimed to
examine the effectiveness of the direct instruction method presented with AR in teaching occupations to children
with ASD.

1. Is the direct instruction method using AR effective in teaching occupations to children with ASD?

2. Do children with ASD maintain the behaviours they have acquired after two, three and four weeks after
the direct instruction method using AR in teaching occupations to children with ASD has ended?

3. After the end of the direct instruction method using AR in teaching occupations to children with ASD,
are the behaviours generalised interpersonally?

4. How are the teachers' opinions of the subjects participating in the study about the professions (social
validity) with the direct teaching method presented with AR?

Method

This section presents information about the participants' prerequisite characteristics and participation in
the research, the research model, the research environment, data collection tools, the data collection process, the
general process, data analysis, and reliability analyses of the data.

Model

This study aimed to examine the effectiveness of the direct instruction method presented with AR in
teaching occupations to children with ASD. For this reason, in this study, a multiple-probe model with a probe
phase between participants, one of the single-subject research models, was applied as a research model. The
multiple probe between subjects model is a model in which the effect of one or more independent variables on the
dependent variable is examined by making continuous measurements under standard conditions. In this study,
before starting the application, baseline data were obtained from all subjects participating in the study
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simultaneously. After obtaining stable data from the first participant, the implementation phase was started in the
first participant. While the application was carried out in the first subject, no application or data collection was
made for the other two participants. After the first participant obtained stable data at a level to meet the criterion,
the first participant was discontinued and mass probe sessions were conducted in all participants at the same time.
After obtaining stable data in the second participant in this collective probe session, the implementation phase was
started in the second participant. While the second participant was administered, the other two participants (the
first and third subjects) received no treatment or data collection. After the second participant obtained stable data
at a level that met the criterion, the implementation was terminated for the second participant, and a probe session
was applied to all participants at the same time. After obtaining stable data from the third participant in these
collective probe sessions, the implementation phase was started in the third subject, and the implementation
continued until the criterion was met from the third participant. When stable data were obtained from the last
participant to meet the criterion, probe sessions were applied to all participants simultaneously. After these
applications, generalisation and follow-up data were obtained (Tekin-iftar, 2012).

Study Group

The study was conducted with three male students with ASD aged between 9 and 11 years. The
participants receive supportive special education at a special education and rehabilitation centre affiliated with the
Edirne Provincial Directorate of National Education. Firstly, written permission was obtained from the parents of
the participants stating that they volunteered to participate in the study and wanted their children to participate
voluntarily. Certain prerequisite characteristics were sought from the students to participate in the study. These
prerequisite characteristics were as follows: (1) the participants had a diagnosis of ASD, (2) they did not have any
other disability, (3) they did not have a behavioural problem that would cause a problem in teaching during the
study (e.g., no spitting, hitting, etc.), (4) they did not have verbal (4) being able to follow and fulfil verbal
instructions, (5) directing attention to a visual, auditory or tactile stimulus for 10 minutes, (6) being able to watch
the augmented reality application for at least 10 minutes, (7) not having been included in a study on teaching
professions and tasks using augmented reality technology. Code names were used instead of the real names of the
three students participating in the study.

The first participant, Ahmet, who was diagnosed with ASD at the age of 10, attends a public school for
children with ASD and also attends a special education and rehabilitation centre. He has basic reading, writing and
maths skills. He can also read 10-word reading texts and answer questions directed to him. He can work with an
activity for 10 minutes. As a result of the teacher interview forms, it was determined that he did not have
information about professions and what they do.

The second participant Omer, who was diagnosed with ASD at the age of 9, receives education at a public
school for children with ASD and also attends a special education and rehabilitation centre. He has basic reading,
writing and maths skills. Omer understands and follows instructions consisting of three or more words directed to
him in receptive language skills. When he is asked to tell, he can describe the daily events he experiences by
specifying time and place. He can work with an activity for 10 minutes. As a result of the teacher interview forms,
it was determined that he did not have information about the basic characteristics of professions.

Isa was diagnosed with ASD at the age of 11. He attends a public school for children with ASD and also
attends a special education and rehabilitation centre. He has basic reading, writing and maths skills. He can also
read 10 words of text and answer questions directed to him. He can describe daily events by specifying time and
place. As a result of the teacher interview forms, it was determined that they did not have information about the
basic characteristics of professions.

Dependent and Independent Variables

The dependent variable of this study is the level of learning occupations for children with ASD. The
independent variable is the teaching method of the direct instruction method applied with AR.

Environment and Data Collection Tools

The application was carried out in a 4x6m? individual education room of a special education and
rehabilitation centre affiliated with the Edirne Provincial Directorate of National Education. In the individual
education room where the study was conducted, there is a table, three chairs, a material cabinet, a waste bin and a
blackboard. Stimuli that were present in the environment during the study and distracted the students' attention
were removed from the environment. The tools and materials used in teaching were placed in the environment so
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that the participant could see them comfortably and the practitioner could access them easily. Baseline, mass probe
and daily probe, practice sessions conducted with the direct instruction method presented with AR, generalisation
and follow-up sessions were carried out in this environment.

In the study, baseline, mass probe, and daily probe were implemented using the direct instruction method
presented with AR. Generalisation and follow-up sessions were carried out after the implementation ended. During
the implementation sessions of the research, a 10-inch iPad, AR picture cards for 13 occupations, and an AR

application were used. The AR application used in this study was a ready-made application sold in the market
(Table 1).

In the baseline, probe, follow-up and generalisation sessions, in which AR technology was not used,
picture cards related to the basic characteristics of occupations were used. The baseline, mass probe, and daily
probe sessions, the implementation sessions were conducted using the direct instruction method using AR, and the
generalisation and follow-up onitoring sessions after the end of the implementation were recorded with a Sony-
brand HD camera. In addition, a teacher interview form was prepared to collect social validity data in the study.
In addition, a data recording form was used to record the performance of all participants in the study.

Table 1
Teaching Set

Number Teaching set
Veterinary
Astronaut
Architect
Engineer
Fireman
Gardener
Dentist
Zookeeper
Hairdresser
Nurse
Teacher
Builder
Police

XA bW =

—
[SSIN S )

General Process

Firstly, official permission was obtained from Edirne Directorate of National Education, and then the
participants' parents were interviewed and informed about the study. Parents who volunteered for their children to
participate in the study were identified. Written permission was obtained from the parents who wanted their
children to participate in the study. The implementation process of the study consisted of baseline, mass probe and
daily probe, direct instruction sessions with AR, generalisation and follow-up sessions.

Baseline Probe Sessions

The process followed in the direct instruction sessions with AR is as follows: the implementer brought
the materials to be used in the instruction to the study environment. The practitioner presented the attention-getting
prompt to each subject as ... (participant name), now we are going to work with you on ... professions and what
they do, we are starting to work, are you ready? ...(participant name) said, “If you listen to me carefully and answer
my questions correctly, I will give you ... (chocolate, crackers)”. When the subject indicated that he/she was ready
to work with gestures, facial expressions or verbal expressions, the implementer verbally reinforced the participant
by saying, “Well done, very good; you are ready to work great”.

Teaching Sessions

The practitioner put a picture of each profession on the table, created a video image of the AG application
of the professional element on the iPad, and modelled it by verbally saying “which profession it is, where it works
and what its duties are”. After the modelling stage, in the guided practices stage, the practitioner put a picture of
each profession on the table, created a video image of the AR application on the iPad, and asked the participant to
say which profession it is, where it works and what its duties are. When the participant gave the correct answer,
the practitioner reinforced it, and when the participant gave the wrong answer, the practitioner guided the
participant by providing verbal clues. In the independent practices phase, the practitioner showed the participant
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all the professions individually and asked the participant to independently say, “Which profession is it? Where
does it work? and what are its duties?”. When the participant explained the professions and their characteristics,
the teaching ended.

Daily Probe Sessions

Daily probe sessions were conducted for each participant before all instructional sessions except the first
instructional session. The process in the baseline probe session was followed in the daily probe sessions. Collective
probe sessions: In the mass probe sessions, a mass probe session was conducted for all students after the participant
performed at a level that met the criterion in three consecutive sessions in the daily probe sessions in teaching the
targeted professions skill. The process in the baseline probe session was followed in the mass probe sessions.

Follow-Up and Generalization Sessions

After the end of the instructional sessions conducted with the direct instruction method delivered to the
participants with AR, follow-up sessions were held to test the extent to which the participants maintained the
learned behaviours. The follow-up sessions were conducted two, three and four weeks after the last probe session
by applying the process in the baseline probe sessions. The study's generalization sessions were conducted as an
interpersonal generalization study. In other words, it was tested whether the learners generalized the learned
behaviours to different individuals by conducting the generalization sessions with another practitioner other than
the instructor. In the generalization sessions, a process similar to the baseline probe sessions was followed using
the pre-test and post-test models. In the generalization sessions, no help or cue was provided to the participants.

Data Collection and Analysis

In this section, the probe, follow-up, generalization, effectiveness, social validity and reliability data of
the direct teaching method effectiveness application with AR for children with ASD are presented. The
effectiveness data of the study were recorded by recording the participant's correct and incorrect responses
obtained from daily probes, mass probes, generalization and follow-up sessions on a criterion-dependent
measurement tool. While collecting the effectiveness data, the proper behaviours of the participants were coded
with the symbol (+) and the incorrect behaviours were coded with the symbol (-). Then, the percentage of correct
behaviour was calculated for each subject, and the data were transferred to the graph.

Interobserver Reliability

To collect inter-observer reliability data, the data on occupations, the study's dependent variable, were
recorded with a camera. Inter-observer reliability data were obtained from 30% of the mass probe, daily probe,
follow-up and generalization sessions. Which of the video recordings would be monitored was determined by
random assignment. A doctoral faculty member with previous experience in applying the direct instruction method
was assigned for the inter-observer reliability data. The observer who would help to obtain inter-observer reliability
data was provided with information about how the mass probe, daily probe, follow-up and generalization sessions
were implemented. The study used the formula “agreement / agreement + disagreement X 100” (Ayres & Gast,
2010) for inter-rater reliability data. Table 2 presents the inter-rater reliability data of the participants' instruction,
probe, follow-up and generalization sessions.

Table 2

Interobserver Reliability Data for Daily Probe, Collective Probe, Follow-up and Generalization Sessions

Sessions Interobserver reliability findings
Daily probe sessions %96 (range %92-100)
Mass probe sessions %98 (range %95-100)
Follow-up sessions %98 (range %95-100)
Generalization sessions %99 (range %97-100)

Application Reliability

The formula “observed practitioner behaviour / planned practitioner behaviour X 100” (Ayres & Gast,
2010) was used to analyze the implementation reliability data. According to the results of the calculation, it was
observed that the researcher demonstrated 100% reliability in all sessions.
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Social Validity

The social validity data were obtained by interviewing the participants' teachers after the study's
conclusion. The social validity form has eight questions. The first six questions are closed-ended questions, which
were scored as Yes (), No (), and Undecided (). Two questions were presented as open-ended questions.

Findings

In this study, the graphs of the effectiveness of the direct instruction method presented with AR in
teaching occupations to children with ASD are given in Figure 1. In Figure 1 below, this graph, which includes
the data on Ahmet, Omer, and Isa, who participated in the study, consists of the percentage of correctly saying the
characteristics of the professions in the probe, practice, follow-up, and generalization data. The baseline,
generalization probe sessions, and follow-up percentages of Ahmet, Omer, and Isa are presented in Figure 1.

In teaching occupations with Ahmet, 11 teaching sessions were carried out in the teaching set applied
with the direct instruction method presented with AR. At the end of the teaching sessions, it was determined that
Ahmet had learned the professions in the teaching set. When we look at the instructional sessions with the direct
instruction method presented with AR, it was determined that Ahmet learned the occupations correctly at an
average level of 65 (range, 15-100%). As a result, it was observed that Ahmet performed at a level that met the
criterion with 100% accuracy in the last three direct instruction sessions with AR in teaching occupations.

With Omer, 11 instructional sessions were conducted in the instructional set applied with the direct
instruction method presented with AR in teaching occupations. At the end of the teaching sessions, it was
determined that Omer learned the professions in the teaching set. When we look at the teaching sessions applied
with the direct instruction method presented with AR, it was determined that Omer learned the occupations
correctly at an average level of 64 (range, 12-100%). As a result, it was observed that Omer performed at a level
that met the criterion with 100% accuracy in the last three sessions of the direct instruction sessions presented with
AR in teaching occupations.

In teaching occupations with isa, 11 teaching sessions were carried out in the teaching set applied with
the direct instruction method presented with AR. At the end of the teaching sessions, it was determined that Jesus
learned the occupations in the teaching set. When we look at the instructional sessions applied with the direct
instruction method presented with AR, it was determined that Jesus learned the occupations correctly at an average
level of 58 (range, 12-100%). As a result, in the last three sessions of the direct instruction sessions delivered with
AR in teaching Jesus professions, it was observed that the performance met the criterion with a 100% accuracy
rate.

Follow-up and Generalization Findings

Follow-up sessions were organized 2, 3 and 4 weeks after the end of the instructional sessions in the
instructional set applied with the direct instruction method presented with AR in teaching occupations to children
with ASD. In all of the follow-up sessions held after the teaching sessions ended, it was observed that all three
participants exhibited the behaviours they acquired in the teaching sessions correctly at a 100% level. In addition,
Ahmet, Omer, and Isa exhibited the behaviors they acquired when other individuals gave instructions
(interpersonal generalization) at a level of 0% before the start of the instruction, whereas at the end of the
instruction, it was observed that they exhibited the behaviours they acquired at a level of 100% accuracy.

Social Validity

Social validity data were collected from the teachers of the participant students. For social validity, a
questionnaire with a total of 8 questions, 6 closed-ended and 2 open-ended questions, was used. In the first 6
closed-ended questions in the questionnaire, the teachers of the participants indicated their opinions about the
research by marking one of the categories as “yes”, “no” and “undecided”. The open-ended questions in the
questionnaire were “What are the aspects of the research that you find negative?” and “What are the contributions
(positive/negative) of the research to the students?”’. During the interviews conducted by the researcher, the views

of the teachers regarding the open-ended questions were noted down by the researcher.
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Figure 1
Ahmet Omer and Isa's Percentages of Saying Professions and Duties Correctly in Probe, Practice and Follow-up
Sessions in the Teaching Set
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Note: B = baseline; F = follow-up; G = generalization; P = probe.
When the teachers' answers to the closed-ended questions in the questionnaire were analyzed, teachers
stated that “the subject of professions is important for students”. In addition, teachers stated that “students learn

about professions” and that learning these behaviours “will contribute positively to students' future participation
in school and peer environment”. In addition, teachers stated that “they will use the direct teaching method
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presented with augmented reality in their classes” and that with this study, students' “participation in the lessons
in the classroom increased”. Finally, teachers stated that “the research was conducted according to ethical
principles”. In the interviews with the teachers of the three participants, two teachers stated that they “did not find
any negative aspects in the research”, and one teacher stated that “it may be difficult to use this method when the
number of students increases in the classroom environment”. In addition, teachers stated that “asking questions
with three different question patterns will increase students ‘thinking skills”, “the AR application attracts students’
attention, they can learn easily, it is fun”, and “learning about professions will contribute to students' choice of
profession in the future”.

Discussion

This study aimed to examine the effectiveness of the direct instruction method using AR in teaching
occupations to children with ASD. According to the study's results, it was observed that the three children with
ASD who participated in the study successfully acquired the target behaviours, maintained the acquired behaviours
after the end of the instruction, and were able to generalize the learned behaviours to different individuals. In
addition, the teachers of children with ASD were consulted to collect social validity data for the study. Teachers
of children with ASD expressed positive opinions about the AR application and the target behaviours.

The findings obtained in this study contribute to the literature in various ways. When we look at the
literature, we see that different skills are taught to children with ASD using AR. For example, in teaching social
skills (Lee et al., 2018; Lorenzo et al., 2019; Sahin, Abdus-Sabur et al., 2018; Sahin, Keshav, et al., 2018), teaching
communication skills (Taryadi & Kurniawan, 2018), teaching daily living skills (Bridges et al., 2019), teaching
facial expression recognition skills (Chen et al., 2015), in teaching navigation skills (McMahon, Cihak & Wright,
2015) and in teaching social communication skills (Vahabzadeh et al., 2018). This study's results align with the
findings of all studies in terms of all participants learning the target behaviours. This research contributes to the
literature with this aspect.

When we look at the literature, we found a limited number of studies on teaching academic skills to
children with ASD using AR. In their study, Cakir and Korkmaz (2019) investigated the effectiveness of
augmented reality application in increasing the attention span of five children with intellectual disability and one
child with ASD and teaching academic skills (parts of the house, day and night, animals, occupations, seasons,
parts of the school, numbers, forms, traffic rules, and relationships between entities). McMahon, Cihak, Wright &
Bell (2015) investigated the effectiveness of augmented reality in teaching science vocabulary to three university
students with intellectual disability and one university student with autism spectrum disorder. It is thought that this
study will contribute to the literature because all of the participants in this study had ASD and academic skills
were studied. This study also contributes to the research findings (Nikopoulos & Keenan, 2006; O'Riordan, 2004)
that children with ASD perceive visual stimuli more easily than auditory stimuli. Finally, these research findings
support the claim that AR is widely used in educational settings today and that its potential for use will increase in
the coming years (Wu et al., 2013).

Children with ASD may forget the behaviours they have learned. In other words, they experience retention
problems in the behaviours they learn. Retention is the presence of the learned behaviour in the individual after
the end of instruction (Tekin-iftar & Degirmenci, 2013). When we look at the studies conducted with children
with ASD with AR applications, it was observed that Chen et al. (2016), Lorenzo et al. (2019), Tentori et al. (2015)
did not conduct follow-up studies in their studies. Karaaslan et al. (2023) and Lee et al. (2018) conducted a follow-
up study in their studies with AR application. In other words, limited follow-up data were obtained in studies
conducted with AR applications. This study contributed to the field by conducting a follow-up study after the end
of the AR application. According to the results of the research, it has been shown that the behaviours learned with
the AR application are permanent after the end of the instruction. According to the results of this study, it was
observed that children with ASD exhibited the behaviours they learned with the AR application when different
people gave instructions. For this reason, the research also contributed to the field in terms of conducting
interpersonal generalization studies. According to the results of the research, it can be said that the permanence of
the behaviours taught to children with ASD through AR application is high.

The meaningfulness of the behaviours taught to children should be checked to determine whether the
method is appropriate for the person. For this, social validity data should be collected in the research. Social
validity is the degree to which the behaviour change gained positively affects consumers (Ferguson et al., 2019).
When we look at the studies conducted with AR applications for children with ASD, Lee et al. (2018), Chen et al.
(2016), Lorenzo et al. (2019), Tentori et al. (2015) did not obtain social validity data in their studies. Karaaslan et
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al., (2023) obtained social validity data in their research with AR application. This study obtained social validity
data from the participants' teachers. The participants' teachers stated that the AR application attracted the students'
attention, was fun and that individuals with ASD could learn easily with AR. The research will likely contribute
to the literature with its social validity findings.

It is essential to generalize an acquired behaviour to different individuals, environments, and materials
when different instructions are presented. To the extent that an individual can generalize the behaviours he/she has
learned, he/she will adapt to independent life more easily (Siizer, 2016). When we look at the studies conducted
with children with ASD in the literature, Chen et al. (2016), Lorenzo et al. (2019), Tentori et al., (2015), Tobar-
Muiioz et al., (2015), Mcmahon, Cihak Wright and Bell (2015) did not obtain generalization data in their studies.
On the other hand, Karaaslan et al., (2023) and Lee et al. (2018) obtained generalization data in their studies. In
this study, the behaviours were generalized to different individuals. This research contributed to the literature in
this respect. It can be stated that more studies should be conducted to generalize AR applications, which is a new
application in the literature.

Limitations

All participants attended the same public school and private special education and rehabilitation centre.
This situation limits the external validity of the study. Another situation that limits external validity is that the
study was conducted with only three students. The research was conducted in the individual education room of the
special education and rehabilitation centre. In other words, no generalization study was conducted across settings.
Another study limitation is that the follow-up data were collected in second, thirt and fourth weeks. Follow-up
data could have been collected over more extended periods.

Recommendations

Considering the findings and limitations of this study, several suggestions can be made for practice and
future research. First of all, this study was conducted with children with ASD. In future research, teaching
occupations can be carried out with different disability groups. In addition, social validity data were obtained from
the participants' teachers in this study. It can be obtained from the participants and their parents in future studies.
In this study, the effectiveness of AR applications was studied. Future studies can study the effectiveness and
efficiency of the AR application and picture cards. Finally, the evidence for the efficacy of AR applications can
be increased by teaching different skills with AR applications. In this study, AR intervention was used with the
direct instruction method, and it can be used with errorless instruction methods in future studies. In addition,
informative seminars can be given to parents and teachers about AR applications.
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