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Giris: Fen bilimleri dersi ¢ocuklarin bilimsel gelismeleri takip edecegi, gevrelerinde olusan olaylar1 anlayip
yorumlayacaklari ve bilimsel siire¢ becerilerini gelistirmesine olanak taniyan bir derstir. Zihinsel yetersizligi olan
cocuklara fen bilimleri dersinin 6gretiminde farkli yontemler kullanilmaktadir. Son yillarda ise teknoloji destekli
yontemlerde artis olmaya baglamistir. Teknoloji destekli yontemlerin basinda ise artirilmig gergeklik uygulamasi
bulunmaktadir. Bu sebeple bu arastirmada zihinsel yetersizligi olan bireylere organlarin gérevlerinin 6gretiminde
sabit bekleme siireli 6gretimle sunulan artirilmis gergeklik uygulamasinin etkililigi aragtirtlmistir. Arastirma bir
0zel 6zel egitim ve rehabilitasyon merkezinin bireysel egitim simnifinda gergeklestirilmistir.

Yontem: Arastirmaya zihinsel yetersizligi olan {i¢ birey katilmistir. Arastirmada tek denekli arastirma
desenlerinden yoklama evreli davranislar arasi ¢oklu yoklama deseni kullanilmustir.

Bulgular: Arastirma sonuglarina gore tiim katilimeilarin hedef davranislart basariyla kazandiklar1 gézlenmistir.
Katilimeilarin, organlar ve gorevleri konusu dgretimi sona erdikten sonra da kazandiklar1 davranislar1 koruduklart
ve kazandiklar1 davraniglar1 farkli materyallere genelleyebildikleri gozlenmistir

Tartisgma: Bu arastirma sonuglarina bakarak zihinsel yetersizligi olan bireylere Fen bilimleri konularinin
ogretiminde sabit bekleme siireli 6gretimle sunulan artirilmig gerceklik uygulamasimin etkili oldugu sdylenebilir.
Ayrica zihinsel yetersizligi olan bireylere Fen bilimleri konular sabit bekleme siireli 6gretimle sunulan artirilmis
gerceklik uygulamasi kullanilarak 6gretim sunuldugunda edinilen davranislarin kalicihigmin yiiksek oldugu
sOylenebilir. Bu arastirmadan edinilen sonuglarin genellenebilmesinin yapilabilmesi i¢in ayni uygulamanin bagka
uygulamacilarla ve daha farkli yas gruplariyla yapilmasi Onerilebilir. Arastirmanin sosyal gegerliligi igin
katilimcilarin dgretmenleri, hedef davranislar ve sabit bekleme siireli 6gretimle sunulan artirtlmis gerceklik
uygulamasi i¢in olumlu goriis bildirmislerdir.

Anahtar sézciikler: Zihin yetersizligi, sabit bekleme siireli 6gretim, fen bilgisi, teknoloji destekli egitim, artirilmis
gerceklik.
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Giris

Yetersizlik gurubu iginde her zaman popiilerligini koruyan ve en sik rastlanilan gruplarin basinda zihin
yetersizligi (ZY) gelmektedir (ilhan, 2008). ZY ise; “zihinsel islevde bulunma ve kavramsal, sosyal ve pratik uyum
becerilerinin her ikisinde anlamli sinirliliklar gosteren bir yetersizliktir. Bu yetersizlik 18 yasindan 6nce ortaya
¢ikmaktadir” seklinde tanimlanmaktadir (Luckasson vd., 2002). ZY farkli sekillerde simiflanabilmektedir.
Ulkemizde yaygin olarak kullanilan smiflama, Ozel Egitim Hizmetleri Yénetmeliginin (OEHY, 2018) yaptig
simiflamadir. Bu smniflamaya gore ZY olan bireyler; hafif diizeyde, orta diizeyde agir diizeyde ve ¢ok agir diizeyde
ZY olan birey olarak siniflanmaktadir. ZY ’nin ¢esitli nedenleri bulunmaktadir. Bu nedenler dogum 6ncesi, dogum
an1 ve dogum sonrasi nedenler olarak ii¢ gruba ayrilabilir (Ciftci-Tekinarslan, 2011; Ozokgu, 2013). Dogum 6ncesi
nedenler arasinda: kromozom bozukluklari, hamilelik sirasinda annenin igki, sigara ve uyusturucu kullanmasi,
rontgen ve ultraviyole ismnlarina maruz kalmasi, hamilelik sirasinda kaza gecirmesi, bulasici hastaliklara
yakalanmasi, annenin psikolojik durumu, akraba evliligi, kan uyusmazligi, anne-plasenta-fetiis tnitesinin
fonksiyonel sorunlar, yetersiz beslenmesi ve annenin yasi sayilabilir (Akgiin, 2004). Dogum esnasinda nedenler
ise, giic, gec ya da erken dogum, dogum travmasi, oksijen yetmezliginden kaynakli beyin hiicrelerinin tahrip
olmasi, enfeksiyonlar ve kanamalar sayilabilir (Ciftgi-Tekinarslan, 2011). Dogum sonrasi nedenler arasinda ise,
cocugun gecirdigi kazalar, i¢ salgi bezi sorunlari, travmatik beyin kazalari, cocugun gegirdigi atesli hastaliklar,

beyin zar iltihabi, ¢ocuk felci, enfeksiyonlar, bakteri ve viriisler, kursun veya civa zehirlenmesi, yoksulluk
sayilabilir (Akgiin, 2004).

ZY olan bireylerin farkli gelisim alanlarinda giiglikkler yasadiklar: ve tipik gelisim gosteren akranlarina
oranla sinirliklari oldugu bilinmektedir. Biligsel gelisim alaninda, dikkat becerilerinde, 6grendiklerini uzun siireli
bellege aktarmada, motivasyonda (Ozokcu, 2013) ve genelleme becerilerinde sinirliliklart bulunmaktadir (Tekin-
Iftar, 2003). Bunlarin yaninda ZY olan bireylerin dil gelisiminde problemler gériilebilir. Bu problemler kendisine
yoneltilen yonergeleri anlayip yerine getirememe, anlamli sesler ¢ikaramama, kelime hazinesinin azlig1 veya
kullanilan kelime ve climlelerin ¢esitliliginde sinirlilik, s6z dizim yapisinda sorunlar, okudugunu ve dinledigini
anlamada zorluk ¢ekme, yazili ifadedeki sorunlar gibi problemler goriilebilmektedir (Ozmen, 2003). ZY olan
bireyler kelime tanima ve anlamini kavramakta (Drew & Hardman, 2007; Rosenberg & Abbeduto, 1993), okudugu
climleyi anlama ve anlama hizinda problemler yasarlar (Rosenberg & Abbeduto, 1993). Bunlarin yaninda bilgi
verici bir kompozisyonu planlama, diizenleme ve yazmada da problemleri oldugu gériilmektedir (Giizel-Ozmen,
2006). ZY olan bireyler matematikte, toplama, ¢ikarma, carpma veya bdlme islemleri i¢in gereken 6n kosul
becerilerini edinmelerine ragmen sayilar1 ve sayilarin basamak degerini anlamada ve problem ¢6zmede giigliik
yasarlar (Kircaali-Iftar vd., 2008). Bu gibi ¢esitli alanlarda yasadiklar1 bu smirliliklar ZY olan bireylerin akademik
derslere katilimini ve akademik becerilere iliskin amaglari kazanmalarini olumsuz etkileyebilmektedir. S6z konusu
akademik derslerden biri de fen bilimleri dersidir.

Fen bilimleri dersi 6grencilerin bilimsel gelismelere ayak uydurmasina ve cevreyi dogru anlayip
yorumlamasina, bilim-teknoloji-toplum-gevre iligkilerini anlamasina ve bilimsel siire¢ becerilerini gelistirmesine
yarayan bir derstir. Ek olarak, fen bilimleri dersiyle kazandiklari becerilerle 6grenciler giinlik yasamda
karsilagtiklar1 sorunlart ¢dzebileceklerdir (Liang, 2002). Fen bilimleri dersiyle ZY olan 6grencilerin kazandiklari
kavramlar ve beceriler, onlarin giinliik yagsamda bu becerileri kullanarak daha bagimsiz bireyler olmasina hizmet
edecektir (Yazicioglu & Kizilaslan, 2021). Bu kadar 6nemli olmasina karsin fen bilimleri 6gretimde yetersizligi
olan 6grencilerle yapilan ¢alismalarin yetersiz oldugu, vurgulanmaktadir (S6zbilir vd., 2015; Spooner vd., 2011;
Unlii vd., 2010; Yazicioglu & Kizilaslan, 2021). ZY olan dgrencilerle fen alaninda yapilan ¢alismalarin artmasi
gerektigi 6nerilmektedir (Mete vd., 2017). Ozellikle 6gretmenlerin ZY olan &grencilerine bilimle ilgili bilgileri
islevsel bir sekilde kazandirmada uygun o6gretim yontemlerini se¢mede giicliik yasadiklari belirtilmektedir
(Stavroussi vd., 2010).

Fen bilimleri kavram ve becerilerinin 6gretimine iliskin yapilan ¢alismalar yetersizlikten etkilenmis
ogrenciler igin 6gretimde kullanilacak 6gretim yontemlerine iliskin kaynak olusturmaktadir. Olagan gelisim
gosteren dgrenciler 6gretmenleri tarafindan s6zel olarak sunulan 6gretimle 6grenebilirken, ZY olan 6grenciler bu
tir akademik dersleri sadece 0gretmen tarafindan sdzel olarak sunulan Ogretim uygulamalariyla 6grenmede
sorunlar yasamaktadirlar. Yazicoglu ve Kizilaslan (2021) ZY olan 6grenciler i¢in fen egitiminde kullanilan
Ogretim yontem ve stratejilerine yer verdikleri c¢alismalarinda dogrudan Ogretim, sistematik Ogretim ve
sorgulamaya dayali1 6gretim yontemlerinden s6z etmislerdir. Ayni zamanda genel 6gretim stratejileri ve kanita
dayali Ogretim stratejilerini de bu c¢alismada agiklamislardir. Cikili-Soylu ve digerleri (2019) yaptiklar
calismalarinda yaslar1 12 ve 13 olan hafif derecede ZY olan iki 6grenciye fen konularindan Iskelet ve Solunum
Sisteminin kazandirilmasinda dogrudan 6gretim yontemi ve sematik diizenleyici ile sunulan 6gretimin etkililigini

Safak & Yavuz ERKEN GORUNUM



ZIHIN YETERSIZLIiGi OLAN BIREYLERE ORGANLARIN GOREVLERININ OGRETIMINDE SABIT BEKLEME 3
SURELI OGRETIMLE SUNULAN ARTTIRILMIS GERCEKLIK UYGULAMASININ ETKILILIGI

belirlemeyi amaglamislardir. Calismada tek denekli deneysel desenlerden uyarlamali doniisiimlii uygulamalar
deseni kullanilmistir. Calismanin bulgularma gore her iki denekte de 6grenme gergeklesmistir. Karabulut (2020)
yaptig1 calismasinda ZY olan ve yaslar1 11 ila 12 arasinda degisen dort erkek d6grenciyle, fen konularindan sindirim
sistemi ve solunum sistemi konularnin tabletli ve tabletsiz olarak dogrudan 6gretim yontemiyle sunulmasini
etkililik ve verimlilik acisindan karsilagtirmigtir. Tek denekli deneysel desenlerden uyarlamali doniistimlii
uygulamalar desenini kullanildig1 bu ¢aligmada dogrudan 6gretim yonteminin tabletli ve tabletsiz sunumunun
etkili oldugu, her iki sunumunda etkililik agisindan farklilagmazken verimlilik agisindan farklilastigini gézlemistir.
Bu galigmalar ZY olan Ogrencilerin uygun o&gretim yontemleri kullanildiginda fen bilimleri becerilerini
kazanabildiklerini gostermektedir.

Spooner ve digerleri (2011) agir yetersizligi olan 6grencilere fen 6gretiminde kanita dayali uygulamalari
degerlendirdikleri derleme c¢aligmalarinda sistematik 6gretimin, bu 6grencilere fen becerilerini 6gretmede kanita
dayali bir dgretim yontemi oldugunu bulgulamiglardir. Calismalarinda yetersizlige sahip 6grencilerin fen
bilimlerini 6grenebileceklerini savunmanin yani sira 6gretmenlere daha karmasik fen becerilerini (su dongiisii gibi)
ogretmeyi hedeflemelerini de Onermislerdir. Ayni caligmada &zellikle agir yetersizligi olan Ogrencilere fen
ogretimine iligkin ¢caligmalarin yetersiz oldugu da vurgulanmustir.

Bilindigi tizere ZY olan bireylerin egitiminde hangi yontemin kullanilacagi ¢ocugun &zelliklerine ve
gelisim diizeyine gore farklilik gosterebilmektedir (Avcioglu, 2001; Bilgi¢ & Safak, 2021). Bu bireylere egitim
verilirken 6gretimsel uyarlamalarin yapilmasi gerekmektedir. Bu 6gretimsel uyarlamalarin basinda teknoloji
kullanim1 gelmektedir (Coleman vd., 2015). Artik giinlimiizde ZY olan bireylerin egitiminde teknoloji destekli
egitime 6nem verilmeye baglandigi goriilmektedir (Terzioglu vd., 2023). Teknoloji artik giinlilk hayatimizin bir
pargasi olmus durumdadir. Ciinkii teknoloji hayati kolaylastirmakta, ev, okul ve is yeri gibi birgok ortamda
kullanilmaktadir (Arnavut vd., 2018; Dasdemir vd., 2012). Teknolojinin insanlarin problem ¢6zmesine yardimci
olmasi amacityla kullanildig1 alanlardan biri de egitim alanidir (Williams & Kingham, 2003). Egitim alaninda
teknolojinin yaygin olarak kullanilmaya baslanmasiyla bilgi hizla yayilmaya baglamis ve gliniimiize “bilgi ¢ag1”
ya da “iletisim c¢ag1” denilmeye baslanmistir. Bu ¢agda bilginin elde edilmesi ve genis kitlelere yayilmasi bilgi
sayesinde olmustur (Gripenberg, 2006). Giliniimiizde artik ZY olan bireylerin 6gretiminde de teknoloji
kullanilmaya baslanmistir. Bu teknolojik uygulamalardan biri de artirilmig gergeklik (AG) uygulamasidir
(McMabhon vd., 2015). AG gerg¢ek diinyay: etkilemeden, gergek diinya iizerinde yerlestirilen ger¢ek nesnelerle
sanal nesnelerin etkilesim i¢inde oldugu uygulamalardir (Zhu vd., 2004). Farkli bir ifade ile, sanal ve gercek
diinyanin birlestirildigi ortami1 AG olusturmaktadir (Bronack, 2011; Klopfer & Squire, 2008). AG kullanilarak
insanlarin ¢esitli egitim ihtiyaglar1 ve bagimsiz yasam ihtiyaglari i¢in genis olarak kullanilmaktadir (Craig, 2013).

Alanyazininda sinirli sayida ¢alisma olmasina ragmen, bu uygulama ZY ve otizm spektrum bozuklugu
olan (OSB) 6grencilere akademik becerilerin 6gretiminde kullanilan 6zgiin ve yararli bir ydontem olarak karsimiza
¢tkmaktadir (Wu vd., 2013). Bu teknolojiyle sanal nesneler veya bilgi ipuglari gergek diinyaya {izerine yerlestirme
yapilarak bireylerin 6grenecekleri nesne veya olay1 daha iyi anlamasina yardimci olmaktadir (Klopfer & Squire,
2008). Bunun yanmnda soyutlama becerisi olmayan yetersizligi olan bireylerin nesneleri ve olaylari
somutlastirmasina yardimei olmaktadir. Ayrica AG uygulamasi kullanilarak yetersizligi olan ¢ocuklarin bagimsiz
yasam becerileri ve diger becerileri kazanmalar1 saglanabilir (Cakir & Korkmaz, 2019). AG uygulanmasi, 6zel
egitim ihtiyaglari olan ¢ocuklar i¢in 6grenme stratejilerinde esneklik saglayabilir ve dgrencilerin 6grenme
motivasyonunu artirabilir (Lin, vd., 2016). AG uygulamasi yetersizligi olan bireylere kendi ile ilgili kararlar alma
ve kendi kendini yonetme, karmasik gorevlerin ¢dziimiinde kendini egitme yoluyla rehberlik etme veya farkl bir
lokalizasyonda (konumda) konum bulma gibi yararlari bulunmaktadir (Gémez-Puerta vd., 2019). Ayrica AG ile
0zel egitim alaninda kullanilan teknoloji, 6grencilere firsat esitligi saglamaktadir (Acungil, 2014).

Alanyazinima baktigimizda ZY olan bireylere AG uygulamasinin kullanildigi bazi caligmalara
rastlanmaktadir. Richard ve digerleri (2007) yaptiklari arastirmada matematik becerilerinin (az-g¢ok kavramlarimin)
ogretiminde AG uygulamasinin kullanimmin etkililigini arastirmistir. Arastirmanin katilimeilart 7-11 yaslari
arasinda ZY olan 11 bireydir. Arastirmanin deseni deneysel On ¢alismadir. Arastirma smif ortaminda
gercgeklestirilmistir. Arastirma sonunda tiim katilimcilar hedef davraniglari basariyla kazanmislardir. Chang ve
digerleri (2013) yaptiklar1 arastirmada meslek becerilerinin dgretiminde AG uygulamasinm etkililigini
aragtirmiglardir. Aragtirmanin katilimeilart 20, 21, 25 yaslarinda ZY olan ii¢ bireydir. Aragtirmanin deseni tek-
denekli arasgtirma desenlerinden katilimcilar arasi ¢oklu baglama desenidir. Arastirma smif ortaminda
gercgeklestirmistir. Arastirmanin izleme verileri besinci ve dordiincii haftalarda toplanmistir. Arastirma sonunda
tiim katilimcilar hedef davranislari basariyla kazanmislardir. McMahon ve digerleri (2013) yaptiklar arastirmada
gida alerjenlerini belirlemeyi 6gretmek i¢in AG uygulamasinin etkililigini arastirimlardir. Arastirmanin
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katilimeilar1 19-23 yagslar1 arasinda ZY olan yedi bireydir. Arastirmada tek denekli arastirma desenlerinden ABAB
deseni kullanilmistir. Arastirma bir iiniversite sinifinda gergeklestirilmistir. Arastirmada izleme verileri altinct
haftada toplanmistir. Arastirma sonunda tiim katilimcilar hedef davraniglar: basariyla kazanmiglardir. Benda ve
digerleri (2015) yaptiklar1 aragtirmada bahgecilik becerilerinin 6gretiminde AG uygulamasinin etkililigini
aragtirmistir. Arastirmanin katilimcilar1 ZY olan 8 bireydir. Arastirma sinif ortami ve gergek bahce ortaminda
gerceklestirilmistir. Arastirma sonunda tiim katilimcilar hedef davranislari basarryla kazanmistir. Lin ve Chang
(2015) viicut giiclinii artirmak i¢in AG uygulamasinin etkililigini arastirmigtirlar. Arastirmanin katilimeilar1 ZY
olan bir, ¢coklu yetersizligi bir ve serebral palsi olan bir ¢ocuk olmak iizere 3, 4 ve 6 yaslarinda toplam ii¢ bireyden
olusmaktadir. Arastirmada tek-denekli arastirma desenlerinden ABAB deseni kullanilmigtir. Arastirma simif
ortaminda gerceklestirilmigtir. Arastirma sonunda tiim katilimcilar hedef davraniglart basariyla kazanmiglardir.

McMahon ve digerleri (2015) yaptiklar1 arastirmada {i¢ farkli navigasyon uygulamasmimn etkililigini
aragtirmiglardir. Arastirmanin katilimeilart 18-25 yaslart arasinda ZY olan alt1 bireydir. Arastirmada tek denekli
aragtirma desenlerinden uyarlamali dontisimlii uygulamalar deseni kullanilmistir. Arastirma iiniversite
kampiisiinde gergeklestirilmistir. Aragtirmanin sosyal gegerlilik verileri katilimcilardan elde edilmigtir. Arastirma
sonucunda AG uygulamasinin daha etkili oldugu goézlenmistir. McMahon ve digerleri (2016) iiniversite
ogrencisine fen bilgisi kelimelerinin 6gretiminde AG uygulamasiin etkililigini arastirmistirlar. Arastirmanin
katilimcilar1 21-25 yaslarinda ZY olan ii¢ ve OSB olan bir iiniversite dgrencisidir. Arastirmada tek denekli
aragtirma desenlerinden davranislar arasinda ¢oklu yoklama deseni kullanilmistir. Aragtirma bir {iniversite
siifinda gerceklestirilmistir. Sosyal gegerlilik verileri ise katilimcilardan toplanmistir. Arastirma sonunda tiim
katilimcilar hedef davraniglari basariyla kazanmiglardir. McMahon ve digerleri (2015) Google haritalar, kagit
harita ve AG uygulamasinda harita kullanimi becerisinin etkililigi aragtirilmistir. Arastirmanin katilimeilar 20-24
yaslarinda ZY olan ii¢ ve OSB olan bir bireydir. Arastirmada tek denekli arastirma desenlerinden uyarlamali
donisiimlii uygulamalar deseni kullanilmistir. Aragtirma bir sehir merkezinde gergeklestirilmistir. Arastirmanin
sosyal gegerlilik verileri katilimcilardan toplanmistir. Arastirma sonunda tiim katilimcilar hedef davranislari
basariyla kazanmiglardir. AG uygulamasiin daha verimli oldugu gézlenmistir.

Smith ve digerleri (2017) yaptiklar1 aragtirmada Navigasyon becerilerinin 6gretiminde AG uygulamasinin
etkililigi aragtirilmistir. Arastirmanin katilimeilar1 22, 23 ve 25 yaslarinda ZY olan ii¢ bireydir. Aragtirmada tek-
denekli arastirma desenlerinden ABAB deseni kullanilmigtir. Arastirmanin sosyal gecerlilik verileri
katilimcilardan toplanmistir. Arastirma sonunda tiim katilimcilar hedef davranislar1 basariyla kazanmislardir.
Afrianto ve digerleri (2019) yaptiklar1 arastirmada harf 6gretiminde AG uygulamasinin etkililigini aragtirmiglardir.
Arastirmanin katilimcilar1 orta diizeyde ZY olan bireylerdir. Arastirmada 6n test-son test deneysel deseni
kullanilmistir. Aragtirma sonunda tiim katilimcilar hedef davranislar1 basariyla kazanmiglardir. Kang ve Chang
(2019) oyun temelli 6gretim uygulamasiyla otomatik para ¢ekme makinesi (ATM) kullanma becerilerinin
ogretiminde AG uygulamasinin etkililigini aragtirmigtir. Arastirmanin katilimcilari 14-15 yaslari arasinda ZY olan
i¢ bireydir. Arastirmada tek denekli aragtirma desenlerinden es zamanli olmayan ¢oklu baslama deseni
kullanilmistir. Arastirma sinif ortaminda gergeklestirilmistir. Arastirmanin sosyal gegerlilik verileri katilimcilarin
ebeveynlerden toplanmistir. Arastirmaninin izleme verileri ikinci haftada elde edilmistir. Arastirma sonunda tiim
katilimcilar hedef davranislar basartyla kazanmislardir. Bridges ve digerleri (2019) giinliik yasam becerilerinin
ogretiminde AG uygulamasinin etkililigini aragtirmiglardir. Arastirmanin katilimeilar1 19, 26 ve 34 yaglarinda ZY
olan ii¢, OSB olan bir ve dikkat eksikligi ve hiperaktivite bozuklugu olan bir bireydir. Arastirmada tek denekli
arastirma desenlerinden davraniglar ve katilimcilar arasi1 ¢oklu baglama deseni kullanilmistir. Arastirma sonunda
tim katilimcilar hedef davraniglar basartyla kazanmislardir. Cakir ve Korkmaz (2019) dikkat siirelerini arttirma
ve akademik becerilerin 6gretiminde (evin boliimleri, giindiiz ve gece, hayvanlar, meslekler, mevsimler, okulun
bolimleri, sayilar, formlar, trafik kurallar1 ve varliklar arasindaki iligkiler) AG uygulamasinin etkililigini
aragtirmigtir. Arastirmanin katilimcilart ZY olan bes ve OSB olan bir bireydir. Arastirmanin deseni tasarim temelli
aragtirma desenidir. Arastirma smif ortaminda gergeklestirilmistir. Aragtirma sonunda tiim katilimcilar hedef
davraniglar1 basariyla kazanmislardir. Kang ve Chang (2019) yaptiklari arastirmada oyun temelli &gretim
uygulamasiyla otomatik para ¢ekme makinesi (ATM) kullanma becerilerin &gretiminde AG uygulamasinin
etkililigini aragtirmistir. Arastirmanin katilimeilar: 14-15 yaglari arasinda ZY olan ii¢ bireydir. Arastirmada tek
denekli arastirma desenlerinden es zamanli olmayan ¢oklu baglama diizeyi deseni kullanilmigtir. Aragtirma sinif
ortaminda gerceklestirilmigtir. Arastirmanin sosyal gecerlilik verileri katilimcilarin ebeveynlerden toplanmistir.
Arastirmaninin izleme verileri ise ikinci hafta elde edilmistir. Arastirma sonunda tim katilimecilar hedef
davranislar1 bagartyla kazanmiglardir. Kellems ve digerleri (2020) matematik becerilerinin dgretiminde AG
uygulamasinin etkililigini aragtirmislardir. Aragtirmanin katilimcilar: 21-24 yaslar1 arasinda ZY olan ti¢ bireydir.
Aragtirmada tek denekli aragtirma desenlerinden beceriler arasi ¢oklu yoklama deseni kullanilmigtir. Arastirma

Safak & Yavuz ERKEN GORUNUM



ZIHIN YETERSIZLIiGi OLAN BIREYLERE ORGANLARIN GOREVLERININ OGRETIMINDE SABIT BEKLEME 5
SURELI OGRETIMLE SUNULAN ARTTIRILMIS GERCEKLIK UYGULAMASININ ETKILILIGI

tniversite sinifi  ortaminda gergeklestirilmistir. Aragtirmanin  sosyal gecerlilik verileri arastirmanin
katilimcilarindan toplanmistir. Arastirmanin izleme verileri ise birinci haftada elde edilmistir. Arastirma sonunda
tim katilimcilar hedef davramiglart basariyla kazanmislardir. Yavuz ve digerleri (2021) hayvanlarin temel
ozelliklerinin 6gretiminde AG teknolojisi kullanilarak sunulan kavram haritasinin etkililigini belirlemektir.
Arastirmanin katilimcilar1 hafif diizeyde ZY olan ii¢ bireydir. Arastirmada tek denekli arastirma desenlerinden
yoklama evreli davraniglar arast ¢oklu yoklama deseni kullanilmistir. Aragtirma bir 6zel 6zel egitim ve
rehabilitasyon merkezinin bireysel egitim odasinda gergeklestirilmistir. Arastirmanin genelleme c¢alismasi kisiler
arast yapilmistir. Arastirmanin sosyal gecerlilik verileri arastirmanin katilimcilarinin - 6gretmenlerinden
toplanmistir. Aragtirmanin izleme verileri 1, 3 ve 4 haftada toplanmistir. Aragtirma sonunda tiim katilimcilar hedef
davranislari basariyla kazanmiglardir.

S6zii edilen alanyazindaki arastirmalara baktigimizda ZY olan bireylere akademik becerilerin
ogretiminde AG uygulamasi ile yapilan ¢aligmalarin sinirli sayida oldugu dikkati ¢ekmektedir. Bu arastirmalara
gore Ozel egitim alaninda AG matematik becerilerinin dgretiminde (Kellems vd., 2020; Richard vd., 2007), fen
bilgisi kelimelerinin 6gretiminde (McMahon vd., 2016), harf 6gretiminde (Afrianto vd., 2019), dikkat siirelerini
arttirma ve hayat bilgisi gibi ders konularinin 6gretiminde (Cakir & Korkmaz, 2019; Yavuz vd., 2021) etkili
bicimde kullanilmaktadir. Dolayisiyla ZY olan 06grencilere fen bilimleri konularmin AG ile 6gretiminin
etkililiginin sorgulandif1 aragtirmalara ihtiyag oldugu goriilmektedir. Ayrica alanyazina baktigimizda fen
becerilerinin 6gretiminde dnerilen sistematik dgretim yontemlerinden sabit bekleme siireli 6gretimle sunulan AG
uygulamalarina iligkin aragtirmalara rastlanmamaktadir. Ayrica bu arastirma daha sonra yapilacak arastirmalara
yol gostermesi agisindan dnemlidir. Son olaraktan organlar ve gorevlerinin 6grenilmesi ZY olan bireylerin daha
sonra dgrenecekleri akademik becerilerin edinimi agisindan 6n kosul beceriler oldugu diisiiniilmesi agisindan da
onemli oldugu diisiiniilmesi agisindan da 6nemlidir. Bu ihtiyaglardan hareketle, bu ¢aligmada ZY olan bireylere
organlarimiz ve gorevlerinin 6gretiminde sabit bekleme siireli 6gretimle sunulan AG uygulamasinin etkililigini
belirlenmeye ¢alisiimustir.

1. ZY olan bireylere organlar ve gorevlerinin 6gretiminde sabit bekleme siireli 6gretimle sunulan AG
uygulamasi etkili midir?

2. ZY olan bireylere organlar ve gorevlerinin dgretiminde sabit bekleme siireli dgretimle sunulan AG
uygulamasi bittikten sonra iki, ii¢, dort hafta sonra siirdiirmekte midir?

3. ZY olan bireylere organlar ve gorevlerinin dgretiminde sabit bekleme siireli dgretimle sunulan AG
uygulamasi bittikten sonra materyaller arast genelleyebilmekte midir?

4. Aragtirmaya dahil edilen katilimeilarin 6gretmenlerinin organlar ve gérevleri konusuna ve sabit bekleme
stireli 6gretimle sunulan AG uygulamasina yonelik goriisleri (sosyal gegerlik) nelerdir?

Yontem

Bu boliimiinde, katilimeilar ve katilimcilarda aranan 6nkosul 6zellikler, arastirmanin deseni, ortam, Veri
toplama siireci ve veri toplama araglari, verilerin analizi ve verilere iliskin yapilan giivenirlik hesaplariyla ilgili
bilgiler sunulmustur.

Katilmcilar ve Secimi

Katilimeilarin benzer gereksinimleri olmasi ve ayni dnkosul becerilere sahip olmasini gerekliligi
nedeniyle bu ¢alismada (1) hafif diizeyde ZY tanisi almig ve ek bir yetersizligi bulunmayan, (2) bir devlet okuluna
kayitli, 6zel 6zel egitim ve rehabilitasyon merkezinde destek 6zel egitimi hizmeti aliyor olan, (3) uygulanacak
ogretimi aksatacak sekilde davranis problemleri sergilemeyen, (4) yonergeleri takip edecek alici dil ve ifade edici
dil becerilerine sahip olan, (5) en az 10 dk. siiresince bir etkinlik iizerinde ¢aligabilme becerilesi olan
ogrencilerinden seg¢ilmistir. Katilimcilarin belirlenmesi i¢in Oncelikle Edirne ilinde 6zel 6zel egitim ve
rehabilitasyon merkezleri ziyaret edilmistir. Arastirmanin 6nkosullarini karsilayan 6grencileri belirlemek igin 6zel
Ozel egitim ve rehabilitasyon merkezlerindeki 6gretmenler ile goriisiilmiistiir. Bu kosullar1 saglayan ve ¢alismaya
katilmalarinda herhangi bir saglik sorunu bulunmayan bireyler belirlenmistir. Katilimcilarin nkosul becerilere
sahip olup olmadiklarini belirlemek i¢in asagidaki siire¢ izlenmisgtir.

Hafif diizeyde ZY tamis1 almis ve ek bir yetersizligi bulunmamak: Katilimcilarin tibbr tanilarn ve
Rehberlik Aragtirma Merkezi’nden aldiklar1 raporlar incelenmis ve ZY tanis1 disinda ek yetersizliklerinin olmadig:
belirlenmistir.
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Bir devlet okuluna kayith, 6zel 6zel egitim ve rehabilitasyon merkezinde destek 6zel egitimi hizmeti
aliyor olmak: Katilimcilar 6zel 6zel egitim ve rehabilitasyon merkezlerine devam etmekteydiler. Ogretmenleriyle
ve ebeveynleriyle goriisiilerek devlet okuluna kayitli olduklari teyit edilmistir.

Uygulanacak ogretimi aksatacak sekilde davranis problemleri sergilemeyen: Katilimcilarin
ogretmenleriyle goriisiilerek bir etkinlik sirasinda davranig problemi sergileyip sergilemedigi arastirilmistir.
Ayrica katilimeilar farkli caligmalarda gozlenmistir.

Yonergeleri takip edecek alici dil ve ifade edici dil becerilerine sahip olmak: Katilimcilarin 6gretmenleri
ve ebeveynleriyle goriisiilerek alict ve ifade edici dil becerileri hakkinda bilgi alinmistir. Ayrica 6grencilere farkl
eylem bildiren ydnergeler sunularak bu yonergeleri algilayip sergileyip sergilemedikleri gézlenmistir.

En az 10 dk. siiresince bir etkinlik iizerinde ¢alisabilme: Katilimcilarin 6gretmenleri ve ebeveynleriyle
goriigiilerek katilimceilarin en az 10 dk. siiresince bir etkinlik iizerinde ¢alisabilme performanslari teyit edilmistir.
Ayrica uygulamaci katilimeilarla uygulamasi igin gorevler vererek (or. yirtma-yapistirma calismasi etkinligi
yapilarak) gozlenmistir. Katilimeilar ve 6zellikleri soyledir;

Ahmet 14 yasinda, hafif derecede ZY tanis1 almis erkek 6grencidir. Devlet 6zel egitim okuluna devam
etmekte ve rehabilitasyon merkezinde destek 6zel egitim hizmeti almaktadir. Ahmet sekiz kelimelik metinleri
okumayabilmekte; okudugu metinle ilgili sorulan sorulara kisa cevaplar verebilmektedir. Giinlikk olaylari
anlatmasi istendiginde yer-zaman kavramlarini kullanarak anlatabilmektedir. Ince ve kaba motor beceriler
gerektiren etkinliklere bagimsiz olarak katilabilmektedir. Temel matematik becerilerine sahiptir. Diinyanin
hareketleri nasildir sorusuna cevap verir, doga olaylar ve dogal afetleri anlatir. Dogal afetlerde neler yapilir anlatir.
Bitkiler nasil yetistirilir ve hayvanlar nasil beslenir sorularina kisa cevaplar verir. Diinyanin sekli nasildir? ve
giines sisteminde kag gezegen var sorularma cevap verir. Iletisim kurma ve siirdiirme becerilerine sahiptir. Uzun
ciimleler kurmakta siirhilik gdstermektedir. Ogretmen goriisme formunun uygulamasi sonucunda organlar
hakkinda bilgi sahibi olmadig1 gdzlenmistir.

Ali 15 yaginda hafif derecede ZY tanmist almig erkek Ogrencidir. Ali on kelimelik metinleri
okumayabilmekte; okudugu metinle ilgili sorulan sorulara kisa cevaplar verebilmektedir. Yasadig: giinliik olaylara
anlatmas: istendiginde yer-zaman kavramlarmi kullanarak kisa ciimlelerle anlatabilmektedir. Ince ve kaba motor
beceriler gerektiren etkinliklere bagimsiz olarak katilabilmektedir. Temel matematik becerilerine sahiptir.
Diinyamizin sekli nasildir? ve giines sisteminde ka¢ gezegen vardir sorularina cevap vermektedir. Diinyanin
hareketleri nasildir sorusuna cevap verir, doga olaylar ve dogal afetleri anlatmaktadir. Dogal afetlerde neler yapilir
kisaca anlatir. Diinyamizin katmalarini anlatir. Bitkiler nasil yetistirilir ve hayvanlar nasil beslenir sorularina kisa
cevaplar vermektedir. Uzun ciimleler kurmakta smirlilik gostermektedir. Ogretmen gériisme formunun
uygulamasi sonucunda organlar hakkinda bilgi sahibi olmadigi gézlenmistir.

Kemal 15 yasinda hafif derecede ZY tanisi almis erkek 6grencidir. Bes yasinda tant almistir. Tani
aldigindan beri rehabilitasyon merkezinde destek 6zel egitim hizmeti almaktadir. Bunun yaninda devlet 6zel egitim
okuluna devam etmektedir. Kemal temel diizeyde okuma yazma ve matematik becerilerine sahiptir. Uzun climleler
kurmakta sinirhilik gostermektedir. Ogretmen goriisme formunun uygulamasi sonucunda organlar hakkinda bilgi
sahibi olmadig1 gozlenmistir. Alic1 ve ifade edici dil becerilerini kullanarak iletisim kurabilmektedir. Ince ve kaba
motor beceriler gerektiren etkinliklere bagimsiz olarak katilabilmektedir. Diinyamizin sekli nasildir? ve giines
sisteminde ka¢ gezegen vardir sorularina cevap vermektedir. Diinyanin hareketleri nasildir sorusuna cevap verir,
doga olaylar ve dogal afetleri anlatmaktadir. Diinyamizin i¢ ve dis katmalarini anlatmaktadir. Dogal afetlerde neler
yapilir kisaca anlatir. Bitkiler nasil yetistirilir ve hayvanlar nasil beslenir sorularina kisa cevaplar vermektedir.

Arastirma Deseni

Bu aragtirmada ZY olan bireylere “Viicudumuzdaki Sistemler” {initesi icerisinde yer alan ve {initenin
ogrenilmesinde Onkosul olan i¢ organlar ve gorevleri konusunda sabit bekleme siireli 6gretimle sunulan AG
uygulamasiin etkililigi aragtirillmistir. Bu sebeple bu ¢aligmada tek denekli arastirma desenlerinden yoklama
evreli davraniglar arasi ¢oklu yoklama deseni kullanilmistir. Yoklama evreli davranislar arasi ¢oklu yoklama
deseninde bir bagimsiz degiskenin etkililiginin {i¢ davranis lizerinde incelendigi arastirma desenidir (Gast &
Ledford, 2010). Bu yontemi uygulamanin iki dnkosulu bulunmaktadir: 1) durumlar birbirinden bagimsiz olmalidir.
Bir durumda 6gretime baslamak diger durumlarin baslama diizeylerine etki etmemesi gerekir; 2) durumlar islevsel
olarak birbiriyle benzer olmalidir. Segilecek durumlar uygulanacak 6gretim programi veya davranis degistirmeden
benzer bicimde etkilenebilir olmalidir (Tekin-iftar, 2012).
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Bu ¢alismada, yoklama evreli davraniglar arasi ¢oklu yoklama modeli su sekilde uygulanmistir.
Katilmeida ilk olarak tiim Ogretim setlerinde baslama diizeyi verisi almak i¢in toplu yoklama oturumu
uygulanmistir. Baglama diizeyi verisi alindiktan sonra birinci dgretim setiyle sabit bekleme siireli 6gretimle
sunulan artirilmig gerceklik uygulamastyla 6gretim oturumlart uygulanmistir. Birinci 6gretim setiyle dgretim
oturumlar1 uygulanirken diger dgretim setlerinde herhangi bir veri toplanmamustir. Birinci dgretim setiyle kararli
veri elde edildikten sonra tiim 6gretim setlerinde eszamanli olarak toplu yoklama oturumlari uygulanmustir. fkinci
ogretim setinde kararli veri elde edildikten sonra ikinci 6gretim setinde sabit bekleme siireli 6gretimle sunulan
artirilmig gergeklik uygulamastyla 6gretim oturumlari uygulanmustir. Tkinci dgretim setiyle dgretim oturumlari
uygulanirken birinci ve {igiincii 6gretim setlerinde herhangi bir veri toplanmamistir. ikinci 6gretim setiyle kararl
veri elde edildikten sonra tiim Ogretim setlerinde tekrardan eszamanli olarak toplu yoklama oturumlari
uygulanmistir. Uciincii 6gretim setinde kararh veri elde edildikten sonra iigiincii 6gretim setiyle sabit bekleme
siireli dgretimle sunulan artirilmis gergeklik uygulamasiyla dgretim oturumlar1 uygulanmistir. Ugiincii 6gretim
setiyle kararli veri elde edildikten sonra tiim Ogretim setlerinde eszamanli olarak toplu yoklama oturumlari
uygulanmistir.

Ortam

Calisma bir 6zel 6zel egitim ve rehabilitasyon merkezinin bireysel egitim odasinda gerceklestirilmistir.
Sinifta bir masa, iki sandalye, bir seyyar yazi tahtasi, bir kitaplik ve bir kapali dolap bulunmaktadir. Calisma
ortaminda katilimeilarin dikkatini dagitan uyaranlar kaldirilmistir. Calismada kullanilan arag-gerecler dgretim
oturumlar siiresince katilimcinin gérebilecegi ve uygulamacinin kolayca ulasabilecegi bir yere yerlestirilmistir.

Arac-Gere¢

Aragtirmada bir adet 10 ing¢ biiylikliglinde tablet bilgisayar, organlarin AG resimli kartlart ve tablet
bilgisayarda kullanilan AG uygulama programi, ara kablo, kamera ve tripod kullanilmistir. AG uygulamasi
piyasada hazir satilan bir uygulamadir. Bu uygulama en yaygin kullanilan arama motorlarindan birinin Android
isletim sistemi i¢in gelistirdigi bir paket yoneticisi ve satis platformu iizerinden satin alinmistir. Satin alinan AG
uygulamasi organlarimizi tanitan, viicudun boliimlerinin 4D boyutta gosterildigi, tiim yaslar i¢in uygun bir egitim
uygulamasidir. Uygulamanin &grenciler uygun olup olmadigini belirlemek i¢in ¢ocuklarin ilkokul 6gretmenleri
(¢ kisi) ve ozel egitim d6gretmenlerinden (ii¢ kisi) uzman goriigii alinmistir. Caligma verilerinin kaydi i¢in toplu
yoklama, giinliik yoklama, genelleme, izleme oturumlari kayit formu, gézlemciler arasi ve uygulama giivenirliligi
formu kullanilmigtir.

Uygulama Siireci

Aragtirmada 6nce etik kurul karar1 alinmigtir. Etik kurul karar1 Trakya Universitesi Trakya Universitesi
Sosyal ve Beseri Bilimler Arastirmalar1 Etik Kurulu'nun 24.11.2021 tarihli toplantisinda alinan 09/06 numarali
karar1 ile alinmigtir. Daha sonra ise arastirma Oncesinde katilimcilarin ebeveynleriyle goriisiilerek arastirma
hakkinda bilgi sunulmustur. Cocuklarinin arastirmaya katilmasini goniillii olarak isteyen ebeveynler belirlenmistir.
Ebeveynlerden gocuklarinin ¢alismaya katimlarinda goéniillii olduklarina iliskin yazi alindiktan sonra arastirmaya
gecilmistir. Uygulama siireci; baslama diizeyi, toplu yoklama ve giinliik yoklama, sabit bekleme siireli 6gretimle
sunulan AG 6gretim oturumlari, genelleme ve izleme oturumlarindan olusmustur.

Bagslama Diizeyi Yoklama Oturumlari

Baslama diizeyi yoklama oturumlart es zamanli olarak tiim davranislara uygulanmistir. Arastirmada
baslama diizeyi oturumlarinda katilimci uygulama ortamindaki masaya, uygulamaci ise kargisina oturmustur.
Katilimeimin dikkatini ¢aligmaya yonlendirmek amaciyla “Hazirsan ¢aligmaya basliyoruz,” denmis ve katilimeinin
hazir olduguna dair bir sdz veya isaret aliminca sdzel olarak pekistirilmistir. Ogretim setleri icerisindeki organlar
once isimleri sonra gorevi olacak sekilde sirayla sorulmustur; “Bu hangi organ? Gorevleri nelerdir?”. Katilimeinin
tepki vermesi igin 4 saniye beklenmistir. Katilimeinin 4 sn. igerisinde verdigi dogru tepkiler (+) yanlhs tepkiler (-)
olarak kayit formuna isaretlenmistir.

Giinliik Yoklama Oturumlart

Aragtirmaci tarafindan giinliikk yoklama oturumlar1 her bir katilimci i¢in birinci 6gretim oturumu haric
diger tiim 6gretim oturumlarinin basinda diizenlenmistir. Giinliik yoklama oturumlarinda baglama diizeyi yoklama
oturumundaki siire¢ izlenmistir.
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Toplu Yoklama Oturumlar

Toplu yoklama oturumlarinda 6gretimi hedeflenen organlar ve gorevlerinin 6gretiminde 6grenci gilinlilk
yoklama oturumunda ii¢ oturum {ist {iste lgiitii karsilar diizeyde performans sergiledikten sonra tiim 6grenciler
icin toplu yoklama oturumu diizenlenmistir. Toplu yoklama oturumlarinda baslama diizeyi yoklama oturumundaki
siire¢ izlenmistir.

Ogretim Oturumlart

Ogretim oturumlar1 toplu yoklama oturumundan sonra gerceklestirilmistir. Sifir saniyeli bekleme
denemeli oturumlarini bir oturum diizenlenmis ve daha sonra 4 saniye bekleme siireli denemelere gecilmistir.
Ogretim oturumlarinda bir deneme sifir saniyeli bekleme denemeli oturumlar ve dért deneme 4 saniye bekleme
siireli denemeler olarak gergeklestirilmistir. Ogrenci calisma yapilacak ortama alinmis ve calisma yapilacak
masaya oturtulmustur. Uygulamaci ise 6grenciye yakin olacak sekilde oturmustur. Masada galisilacak organin
fotografli kart1 bulunmaktadir. Uygulamacinin elinde ise tablet bilgisayar bulunmaktadir. Uygulamaci katilimeiya
“Simdi seninle organlarimizi ¢alisacagiz, organlarimiz bizim sagligimiz i¢in ¢ok dnemlidir. Organlarimiz ve
gorevlerini 6grenirsek onlar1 korumaya daha dikkat ederiz ve hastalanmayiz. Ayrica beni dikkatli dinler ve
sorularima dogru cevap verirsen sana c¢ikolata (veya kraker) verecegim. Hazirsan baglayalim” demistir.
Katilimcidan hazir olduguna dair bir s6z veya isaret alininca 6gretime baslanmistir.

Sifir saniyeli bekleme denemeli oturumlarinda; Uygulamaci tablet bilgisayari fotografli kartin iizerine
tutarak AG goriintiisiiniin olusmasini saglamistir. Katilimciya “Bu hangi organ ve bu organin gorevleri nelerdir?”
diye sormus ve es zamanli olarak “bu goz” ve “gérmemizi saglar” seklinde kontrol edici ipucunu sunmustur.
Kontrol edici ipucundan sonra katilimct dogru cevap vermisse “aferin ¢ok giizel ....... dedin” seklinde
pekistirmistir. Yanlig cevap vermis veya tepkisiz kalmigsa gérmezden gelinmistir. Uygulama sirasinda 6grencinin
tablet etkinlige dikkat etmesi ve tablet bilgisayarda olusan AG goériintiisiine bakmasi sozel olarak pekistirilmistir.

Daort saniye bekleme siireli denemelerde ise uygulamaci tablet bilgisayari fotografli kartin iizerine tutarak
4D goriintiisiiniin olugmasi saglamistir. Katilimciya “Bu hangi organ ve bu organin gérevleri nelerdir?” diye
sormugtur. Ardindan i¢inden 1001, 1002, 1003, 1004 diye saymustir. Katilimc1 dogru tepki verdiyse “aferin ¢ok
giizel ....... dedin” sdylenerek yiyecek pekistirici verilerek pekistirmistir, yanlis tepki vermisse veya hi¢ tepkide
bulunmamigsa 6r: “bu burun” ve “koku almamizi saglar” seklinde dogru yanit sunulmus ve bir sonraki 6gretime
gecilmistir. Ayrica 4 saniye bekleme siireli denemelerde katilimer ipucundan dnceki dogru tepkileri hem yiyecek
hem de sozle olarak pekistirilmis, ipucundan sonraki dogru tepkiler sadece sdzel olarak pekistirilmistir.

Olas1 Katihmct Tepkileri

Sabit bekleme siireli 6gretim oturumlarinda; ipucundan 6nce dogru tepkiler, ipucundan sonra dogru
tepkiler, ipucundan 6nce yanlis tepkiler, ipucundan sonra yanlis tepkiler ve tepkide bulunmama olmak tizere bes
tiir tepki beklenmistir. Ipucundan Once Dogru Tepki: Hedef uyaran sunulduktan sonra kontrol edici ipucu
sunulmadan &nce denegin 4 sn. i¢inde dogru davranisi sergilemesidir. Ipucundan Sonra Dogru Tepki: Hedef
uyaranin sunulmasi ve ardindan kontrol edici ipucunun sunulmasindan sonra 4 sn. iginde dogru davranisi
sergilemesidir. Ipucundan Once Yanlis Tepki: Hedef uyaran sunulduktan ama kontrol edici ipucu sunulmadan
once davranist sergilemek icin tepkide bulunmasi; fakat davranisi yanhs sergilemesidir. ipucundan Sonra Yanlis
Tepki: Hedef uyaran sunulmasi ve ardindan kontrol edici ipucu sunulduktan sonra 4 sn. yanlis tepkide
bulunmasidir. Tepkide Bulunmama: Kontrol edici ipucu sunulduktan sonra katilimcinin 4 sn. i¢inde hi¢ tepkide
bulunmamasidir.

Izleme ve Genelleme Oturumlart

Sabit bekleme siireli 6gretimle sunulan AG uygulamasi sona erdikten sonra katilimcilarin edindikleri
davranislari ne lgiide koruduklarim gdzlemlemek igin izleme oturumlari gerceklestirilistir. izleme oturumlar: son
toplu yoklama oturumundan sonraki 1, 3 ve 4 hafta sonra gergeklestirilmistir. Genelleme oturumlari ise materyaller
arasi genellemeyi saglamak iizere insan maketi tizerinden gergeklestirilmistir. Genelleme oturumlarinda katilimci
uygulama yapilacak odaya almmustir. Katilimc1 uygulama yapilacak masaya alinmigtir. Masada insan maketi
bulunmaktadir. Katilimcinin dikkatini ¢aligmaya yonlendirmek amaciyla “Bugiin seninle organlar ve gorevlerini
calisacagiz calismaya hazir misin? Hazirsan ¢alismaya basliyoruz,” denmis. Katilimcidan hazir olduguna dair bir
s6z veya isaret alminca sozel olarak pekistirilmistir. Ogretim setleri icerisindeki organlar katilimcilar tek tek
sorulmustur. Ogrenegin “Bu hangi organ? Gérevleri nelerdir?” sekilde sorulmustur. Katilimcinin tepki vermesi
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icin 4 saniye beklenmistir. Katilimcinin 4 sn. igerisinde verdigi dogru tepkiler (+) yanlis tepki veya hi¢ tepki
vermezse (-) olarak kayit formuna isaretlenmistir.

[zleme oturumlari baslama diizeyi oturumlarindaki siire¢ izlenmistir. Arastirmada izleme oturumlarinda
katilimc1 uygulama ortamindaki masaya, uygulamaci ise karsisina oturmustur. Uygulamaci katilimcinin dikkatini
calismaya yonlendirmek icin “Hazirsan ¢aligmaya bagliyoruz,” demis ve katilimcinin hazir olduguna dair bir séz
veya isaret alininca uygulamaci sézel olarak pekistirilmistir. Ogretim setleri icerisindeki organlar énce isimleri
sonra gorevi olacak sekilde sirayla sorulmustur; “Bu hangi organ? Goérevleri nelerdir?”’. Katilimeinin tepki vermesi
i¢in 4 saniye beklenmistir. Katilimcinin 4 sn. igerisinde verdigi dogru tepkiler (+) yanlis tepkiler (-) olarak kay1t
formuna isaretlenmistir. izleme ve genelleme oturumlarinda katilimeilara herhangi bir yardim ya da bir ipucu
sunulmamuistir.

Uygulamaci ve Gozlemciler

Arastirmanin uygulamasi ¢alismanin birinci yazari tarafindan yiiriitilmiis olup arastirmaci bir devlet
iiniversitesi 0zel egitim boliimiinde gorev yapmaktadir. Arastirmanin bagimli ve bagimsiz degiskenine iligkin
giivenirlik verileri uygulamaci ve gozlemci iki 6zel egitim uzmani tarafindan toplanmistir. Gozlemciler 6zel egitim
alaninda lisans ve yiiksek lisans derecelerine sahiptir ve ZY olan bireylerle ¢aligmada deneyime sahiptir.
Uygulamaci ve gozlemciler sabit beklemeli islem siireci ile sistematik 6gretim sunma konusunda bilgi ve deneyim
sahibidirler.

Bagimhi-Bagimsiz Degisken

Aragtrmanin  bagimsiz degiskeni, sabit bekleme siireli O6gretimle sunulan AG uygulamasidir.
Arastirmanin bagimli degiskenleri 15 organmn isimlerini ve gorevlerini sdyleme diizeyleridir. Arastirma
“davranislar arast yoklama evreli ¢oklu yoklama” desenine gore desenledigi i¢in 15 organ 5°1i setler olacak sekilde
ic gruba ayrilmistir. Her set her bir katilimer igin farklilastirilarak ii¢ farkli 6gretim seti olusturulmustur.

Verilerin Toplanmasi ve Analizi

Bu boliimde ZY olan bireylerin organlar ve gorevlerinin sabit bekleme siireli 6gretimle sunulan AG
uygulamasi dgretimin etkililiginin yoklama, izleme, genelleme, etkililik, sosyal gecerlik ve giivenirlik verileri
toplanmustir. Giivenirlik verileri kapsaminda "Gozlemciler Arast Giivenirlik™ verileri ve "Uygulama Giivenirligi”
verisi toplanmustir.

Arastirmanin Etkililik Verilerinin Analizi

Aragtirmanin baglama diizeyi, gilinliik yoklama, toplu yoklama, genelleme ve izleme oturumlarindan elde
edilen dogru ve yanlis tepkileri kayit formuna kaydedilmistir. Arastirmanin etkililik verileri toplanirken
katilimeilarin dogru tepkileri (+), yanlis tepkileri (-) sembolii ile kaydedilmistir. Sonrasinda ise her bir katilimci
icin ayr1 ayr1 dogru davranig yiizdesi hesaplanmig ve sonrasinda grafige aktarilmistir. Ardindan grafikteki veriler
grafiksel analiz ile analiz edilmistir. Ogretim setleri Tablo 1°de sunulmustur.

Tablo 1
Osretim Setleri

Ogrenci Birinci dgretim seti Ikinci 6gretim seti Ucgiincii 6gretim seti
Deri Mide Beyin
Dil Ince bagirsak Akciger
Ogrenci A Burun Kalin bagirsak Kalp
Goz Bébrek Iskelet
Kulak Karaciger Kaslar
Mide Beyin Deri
Ince bagirsak Akcigerler Dil
Ogrenci B Kalin bagirsak Kalp Burun
Bobrek Iskelet Goz
Karaciger Kaslar Kulak
Beyin Deri Mide
Akcigerler Dil ince bagirsak
Ogrenci C Kalp Burun Kalin bagirsak
Iskelet Goz Bobrek
Kaslar Kulak Karaciger
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Gozlemciler Arast Giivenirlik

Arastirmada gozlemciler arasi giivenirlik ve uygulama giivenirligi verileri toplanmistir. Gézlemciler arasi
giivenirlik 6gretim, toplu yoklama giinliik yoklama ve izleme oturumlarinda toplanmigtir. Her katilimet i¢in oturumlarin
video kayitlarinin %30'u, yansiz atama yoluyla belirlenmistir. Gézlemciler arasi giivenirlik ve uygulama giivenirligi
verileri 0zel egitim alaninda ¢alisan iki uzman tarafindan gergeklestirilmistir. Arastirmada gozlemciler arasi giivenirlik
verilerinin analizi i¢in “gdriis birligi / goriis birligi + goriis ayriligi X 100” formiilii ve uygulama giivenirligi verilerinin
analizi i¢in ise “gdzlenen uygulamaci davranisi / planlanan uygulamaci davranigt X 100” formiilii kullanmilmistir (Ayres
& Gast, 2010). Arastirmanin gozlemciler arasi giivenirlik 6gretim, toplu yoklama ginliik yoklama ve izleme
oturumlarinin verileri Tablo 2’de sunulmustur.

Tablo 2

Katihmcilarin Giinliik Yoklama, Toplu Yoklama, Izleme ve Genelleme Oturumlarina Ait Gozlemciler Arast Giivenirlik
Verileri

Oturumlar Gozlemciler arasi giivenirlik bulgular
Giinliik yoklama oturumlart %94 (ranj %87-100)
Toplu yoklama oturumlari %97 (ranj %93-100)
[zleme oturumlari %97 (ranj %93-100)
Genelleme oturumlari %97 (ranj %93-100)

Uygulama Giivenirligi

Uygulama giivenirligi verilerinin analizi i¢in “g6zlenen uygulamaci davranisi / planlanan uygulamaci davranisi
X 100” (Tekin-Iftar & Kircaali-ftar, 2013) formiilii kullanilmistir. Yapilan hesaplar sonunda arastirmacinin $gretim
oturumlarda %100 giivenirlik diizeyinde uyguladigi tespit edilmistir. Uygulama giivenirligi hesaplanirken incelenen
adimlar su sekildedir; arag-geregleri hazirlama, 6grencinin dikkati saglama, hedef uyarani sunma, 4 sn. bekleme, kontrol
edici ipucu sunma, dgrenciye dogru tepki verme, dgrencinin is birligini pekistirme ve denemeler arasi siireyi bekleme.

Sosyal Gegerlilik Verileri

Sosyal gegerlilik formu sorularinda; a) hedef becerilerin anlamli olmasi, b) arastirmanin yontemi, c)
aragtirmanin sonuglar1 hakkinda sorular bulundurulmustur (Kurt, 2012). Sosyal gegerlik verileri iki sekilde
toplanmaktadir. Bunlar a) 6znel degerlendirme ve b) sosyal karsilastirma. Oznel degerlendirme ile sosyal veri
toplanmasinda bireylerin hedef, yontem ve sonuglara yonelik bilgi toplama seklileri aragtirilir. Bu bilgiler direk
arastirmaya katilan bireyler veya arastirmaya katilan bireylerin hayatindaki 6nemli kisilerden elde edilir (Strain vd.,
2014). Sosyal karsilastirmada ise, bireyin performansi miidahale yapilmayan akranlarnin performanslariyla
kargilagtirihir (Kurt, 2012). Bu arastirmanin sosyal gegerlilik verileri 6znel degerlendirme yaklasimina gore sosyal
gegerlilik formu hazirlanarak toplanmistir. Sosyal gegerlilik formu deneklerin 6gretmenleri tarafindan doldurulmustur.
Aragtirmacilar tarafindan hazirlana sosyal gegerlik formunda sekiz soru bulunmaktadir. Sosyal gegerlik formunda ilk 6
soru kapali uglu sorulardir ve bunlar; Evet / Hayir seklinde cevaplanmaktadir. Bunlarin yaninda iki adet acik uglu soru
bulunmakta bu sorular “Uygulamanin 6grencinize yararlari nelerdir?” ve “Calisgmada olumsuz olarak gozlendiginiz bir
yOnii var m1?” sorularidir. Bu sorular arastirmaci tarafindan katilimcilarin 6gretmenlerine yoneltilmistir. Bu arastirmada
sosyal gecerlilik verileri i¢ 6gretmenden elde edilmistir. Kapali uglu sorular yiizde, frekans olarak analiz edilmis ve agik
uglu sorularin cevaplari betimsel olarak analiz edilmistir.

Bulgular

Arastirmanin bu béliimde etkililik verileri, izleme ve genelleme verileri ve sosyal gegerlik verilerine yer
verilmistir. ZY olan ¢ocuklara organlar ve gorevlerinin sabit bekleme siireli 6gretimle sunulan AG uygulamasi 6gretimin
etkililigine iliskin veriler asagidaki grafiklerde (Sekil 1, Sekil 2 ve Sekil 3) sunulmustur. Ahmet, Ali ve Kemal’e ait
verilerin yer aldig1 bu grafiklerde yoklama, uygulama ve izleme verileri organlar ve gorevlerini dogru sdyleme yiizdeleri
bulunmaktadir.

Ahmet, i¢in her bir 6gretim setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasi i¢in 9 6gretim
oturumu diizenlenmis olup, 3 6gretim seti i¢in toplamda 27 6gretim oturumu gergeklestirilmistir. Ahmet’in 3 6gretim
setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasi ile gerceklestirilmis 6gretim oturumlar incelendiginde
1. 6gretim setinde ortalama %69 (ranj %20 - %100) diizeyinde, 2. 6gretim setinde ortalama %73 (ranj %40-%100)
diizeyinde ve 3. dgretim setinde ise %74 (ranj %37 - %100) diizeyinde organlar ve gorevlerini dogru olarak 6grendigi
gozlenmistir. Sonug olarak her bir dgretim setinde sabit bekleme siireli dgretimle sunulan AG uygulamasiyla
gerceklestirilen 6gretim oturumlarinin son {i¢ oturumunda %100 diizeyde Ahmet’in 6lgiitii karsilar sekilde performans
sergiledigi gozlenmistir.
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Ali, igin her bir 6gretim setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasi igin 9 6gretim oturumu
diizenlenmis olup, 3 6gretim seti i¢in toplamda 27 dgretim oturumu diizenlemistir. Ahmet’in 3 6gretim setinde sabit
bekleme siireli 6gretimle sunulan AG uygulamasi ile gergeklestirilmis 6gretim oturumlar: incelendiginde 1. dgretim
setinde ortalama %65 (ranj %46 - %100) diizeyinde, 2. 6gretim setinde ortalama %74 (ranj %40 - %100) diizeyinde ve
3. 6gretim setinde %63 (ranj %20 - %100) diizeyinde organlar ve gorevlerini dogru olarak 6grendigi gozlenmistir. Sonug
olarak her bir 6gretim setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasiyla gergeklestirilen 6gretim
oturumlarinin son ii¢ oturumunda %100 diizeyde Ali’nin Slgiitii karsilar sekilde performans sergiledigi gdzlenmistir.

Kemal i¢in her bir 6gretim setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasi i¢in 9 dgretim
oturumu diizenlenmis olup, 3 6gretim seti i¢in toplamda 27 6gretim oturumu gergeklestirilmistir. Kemal’in 3 6gretim
setinde sabit bekleme siireli 6gretimle sunulan AG uygulamasi ile gerceklestirilmis 6gretim oturumlari incelendiginde
1. 6gretim setinde ortalama %62 (ranj %20 - %100) diizeyinde, 2. dgretim setinde ortalama %75 (ranj %20 - %100)
diizeyinde ve 3. 6gretim setinde ise %60 (ranj %20- %100) diizeyinde organlar ve gorevlerini dogru olarak 6grendigi
gozlenmistir. Sonug olarak her bir dgretim setinde sabit bekleme siireli dgretimle sunulan AG uygulamasiyla
gerceklestirilen 6gretim oturumlariin son {i¢ oturumunda %100 diizeyde Kemal’in 6lgiitii karsilar sekilde performans
sergiledigi gozlenmistir.

izleme ve Genelleme Bulgular:

Bu boéliimde Ahmet, Ali ve Kemal’in organlar ve gorevlerinin sabit bekleme siireli 6gretimle sunulan AG
uygulamasi Ogretimine ait izleme ve genelleme bulgulari sunulmustur. Ahmet, Ali ve Kemal sabit bekleme siireli
ogretimle sunulan AG uygulamasi siirecinin sona ermesinden sonra 1, 3 ve 4 haftalarda diizenlenen izleme oturumlarinin
tamaminda %100 dogruluk diizeyinde organlar ve gorevlerini dogru sekilde sdyledikleri goézlenmistir. Tim
katilimcilarda izleme oturumlarin bir hafta sonra diizenlenen genelleme oturumlarinda 6grenciler ogrendikleri
davraniglari farkli materyallere %100 dogruluk diizeyinde genelleyebildikleri gézlenmistir.

Sekil 1

Ahmet’in U¢ Ogretim Setinde Yoklama, Uygulama ve Izleme Oturumlarinda Organlar Ve Gorevlerini Dogru
Olarak Soyleme Yiizdeleri
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Oturumlar

Not: BD = baslama diizeyi; G = genelleme; I = izleme; Y = yoklama.
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Sekil 2

Ali'nin U¢ Ogretim Setinde Yoklama, Uygulama ve Izleme Oturumlarinda Organlar ve Gérevlerini Dogru Olarak

Soyleme Yiizdeleri
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Not: BD = baslama diizeyi; G = genelleme; I = izleme; Y = yoklama.
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Sekil 3
Kemal’in Ug¢ Ogretim Setinde Yoklama, Uygulama ve Izleme Oturumlarinda Organlar ve Gérevierini Dogru
Olarak Soyleme Yiizdeleri
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Oturumlar
Not: BD = baslama diizeyi; G = genelleme; I = izleme; Y = yoklama.

Sosyal Gegerlilik

Aragtirmanin sosyal gegerlik verileri katilimc1 6grencilerin 6gretmenlerinin goriislerine bagvurularak elde
edilmistir. Ogretmenlerin kapali uglu sorulara ve agik uglu sorulara verdikleri cevaplar Tablo 3’te sunulmustur.
Acik uglu sorulardan “Uygulamanin 6grencinize yararlari nelerdir?” sorusuna birinci 6gretmen “Farkli bir
ogretmenle ve uygulamayla caligmalari onlara farkli bir deneyim kazandirdigimi”, ikinci 6gretmen ise
“Ogrencilerin dikkatlerini verdikleri ve severek katildiklari bir uygulama” ve {igiincii 6gretmen ise “pratik kolay
uygulanabilen ve birden fazla 6grenciye ayni anda kullanilabilen” bir uygulama oldugunu ifade etmislerdir.
“Calismada olumsuz olarak gézlendiginiz bir yonii var m1?” sorusuna ise, iki 6gretmen “Cok pahal1 bir uygulama
ve her konuda AG uygulamalar1 heniiz tam olmadigini1” ifade etmislerdir. Bir 6gretmen ise “her sinifa tablet
bilgisayar nereden bulalim, simdilik bunu saglamak biraz zor” seklinde goriis bildirmistir. A¢ik uglu sorular
ogretmenlerle goriigme anindan arastirmaci tarafindan not alinmustir.

Safak & Yavuz ERKEN GORUNUM



ZIHIN YETERSIZLIiGi OLAN BIREYLERE ORGANLARIN GOREVLERININ OGRETIMINDE SABIT BEKLEME 14
SURELI OGRETIMLE SUNULAN ARTTIRILMIS GERCEKLIK UYGULAMASININ ETKILILIGI

Tablo 3
Sosyal Gegerlilik Bulgular
Evet Hayir
Sorular - % %
Ogrencinizin “Organlar ve Gorevlerini” 6grenmesinin yararli oldugunu diisiiniiyor musunuz? 3 100 O 0
Qgrencinizin ¢aligmaya katilmasini olumlu buluyor musunuz? 3 100 O 0
Ogrenciniz “Organlar ve Gorevleri” ile ilgili kendisine soruldugunda sinif ortaminda cevap verdi 3 100 0 O
mi?
Ogrenilen davranislar 6grencinin yasamina olumlu katk1 saglamis mudir? 3 100 0 O
Ogrencinize sabit bekleme siireli 8gretimle sunulan AG uygulamasini etkili buluyor musunuz? 3 100 O 0

Sabit bekleme siireli 6gretimle sunulan AG uygulamasini ilerde smifinizda kullanmayi diisiniiyor 3 100 0 0
musunuz?

Tartisma

Bu aragtirmada ZY olan bireylere organlar ve gdrevlerinin dgretiminde sabit bekleme siireli 6gretimle
sunulan AG uygulamasinin etkililigi, genellemesi, izlenmesi ve sosyal gegerliligi incelenmistir. Calismanin
sonuglarina gore arastirmaya katilan ZY olan ii¢ bireye organlar ve gorevlerinin gretiminde sabit bekleme siireli
Ogretimle sunulan AG uygulamasmin etkili oldugu goézlenmistir. Ayrica aragtirmanin izleme verilerinde
katilimcilarin 6gretim bittikten sonra organlar ve gorevlerini dogru sekilde sdylemeye devam ettikleri goriilmiistiir.
Son olarak arastirmanin sosyal gecerlik verileri 6gretmenlerin goriisleriyle elde edilmistir. Ogretmenler sabit
bekleme siireli 6gretimle sunulan AG uygulamasi i¢in pratik, kolay, birden fazla 6grenciye uygulanabilen ve
ogrencilerin dikkatini verdikleri bir uygulama oldugunu belirtmislerdir. Buna karsin halen ¢ok pahali bir uygulama
oldugunu, her konu i¢in AG uygulamasinin olmadigini ve her sinif i¢in ayr1 bir tablet bilgisayarin olmadigi
seklinde olumsuz goriis bildirmislerdir.

Alanyazina baktigimizda ZY olan bireylerle AG kullanilarak meslek becerilerinin 6gretimi (Chang vd.,
2013), gida alerjilerini tanimlamada (McMahon vd., 2013), bahgecilik becerilerinin 6gretiminde (Benda vd.,
2015), viicut giiclinii artirmada (Lin & Chang, 2015), yol bulma 6gretiminde (McMahon vd., 2015), harita
kullanim1 becerisinin 6gretiminde (McMahon vd., 2015), navigasyon becerilerinin 6gretiminde (Smith vd., 2017),
giinliik yagsam becerilerinin dgretiminde (Bridges vd., 2019) ve otomatik para ¢ekme makinesi (ATM) kullanma
becerilerin 6gretiminde (Kang & Chang, 2019) farkli davranislarin 6gretiminin yapildigi goriilmektedir. Mevcut
aragtirma sonuglari itibari ile tiim katilimcilarin hedef davraniglart kazanmasi agisindan alanyazinindaki arastirma
sonuglart ile paralellik gostermektedir. Mevcut aragtirma bu yoniiyle alanyazina katki saglamaktadir. Mevcut
aragtirma sonuglarina bakarak ZY olan bireylere organlar ve gorevlerinin dgretiminde sabit bekleme siireli
ogretimle sunulan AG uygulamasimnin etkili oldugu sdylenebilir. Ayrica AG uygulamasinin soyut olan konulari
ogrenen bireylere somutlagtirdigt ve ZY olan bireylerin dikkatini attirdig: ifade edilebilir. Bu yorumu destekler
nitelikte Terzioglu ve digerleri (2023) ozel egitim Ogretmenleriyle yaptiklari arastirma da 6gretmenler AG
uygulamasinin fen bilgisi dersi gibi soyut konulari i¢eren bir diplin alaninda konulart somutlastirdigt ve 6grencinin
dikkat siiresini arttiran 6nemli bir uygulama oldugunu ifade etmislerdir.

Alanyazina bakildiginda AG uygulamasin akademik becerilerin dgretiminde sinirh sayida kullanimina
rastlanmaktadir. Richard ve digerleri (2007) yaptiklar1 aragtirmada 7-11 yaglari arasinda ZY olan 11 bireye
matematik becerilerinin 6gretiminde (az-¢ok) AG uygulamasmm kullanimmin etkililigini incelemislerdir.
McMahon ve digerleri (2016) 21-25 yaslarinda ZY olan 3 ve OSB olan 1 iiniversite 6grencisine fen bilgisi
kelimelerinin 6gretiminde AG uygulamasinin etkililigini incelemislerdir. Afrianto ve digerleri (2019) orta diizeyde
ZY olan bireylere harf 6gretiminde AG uygulamasimin etkililigini incelemislerdir. Cakir ve Korkmaz (2019) ZY
olan 5 ve OSB olan 1 bireyin dikkat siirelerini arttirma ve akademik becerilerin 6gretiminde AG uygulamasinin
etkililigini arastirmiglardir. Kellems ve digerleri (2020) yaptiklar1 arastirmada 21-24 yaslar1 arasinda ZY olan 3
o0grencide matematik becerilerinin 6gretiminde AG uygulamasinin etkililigini arastirmistir. Yavuz ve digerleri
(2021) ZY olan 3 dgrenciye hayvanlarin temel 6zelliginin 6gretiminde AG uygulamasinin etkililigini arastirmistir.
Bu arastirma sonucuna gore AG uygulamasiyla sunulan sabit bekleme siireli 6gretim ZY olan bireylerin egitiminde
etkili bir uygulamadir. Mevcut arastirma akademik beceriler {izerine yogunlagsmasi agisinda da alanyazina katki
saglamaktadir.

Bu arastirmada izleme verileri 1, 3 ve 4. haftalarda toplanmistir. AG uygulamalarina bakildiginda ise
Chang ve digerleri (2013) yaptiklari aragtirmanin izleme verileri besinci ve dordiincii haftalarda, McMahon vd.
(2013) galismalarinda izleme verilerini yedinci haftada, Kang ve Chang (2019) ikinci hafta, Chang ve digerleri
(2013) bes ve dordiincii haftalarda, Kellems ve digerleri (2020) birinci haftada, Yavuz ve digerleri (2021) birinci,
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ticiinci ve dordiincii haftalarda toplanmiglardir. Mevcut arastirmada izleme verilerini 1, 3 ve 4. haftalarda
toplanmasi agisindan alanyazina katki saglamaktadir. Bunun yanindan mevcut arastirma verilerine bakarak AG
uygulamasiyla sunulan sabit bekleme siireli 6gretim ZY olan bireylerin egitiminde kalicilik sagladiginin
gbzlenmesi agisinda da alanyazina katki sunmaktadir.

Bu aragtirmanin genelleme verileri insan maketi iizerinden elde edilmis ve katilimcilarin kazandiklari
becerileri basariyla genelledikleri gézlenmistir. Alanyazina bakildiginda AG uygulamasi ile yapilan ¢aligmalarda
sadece Kang ve Chang (2019) yaptiklar1 arastirmada ZY olan bireye oyun temelli 6gretim uygulamasiyla otomatik
para ¢ekme makinesi (ATM) kullanma becerilerin 6gretiminde AG uygulamasinin genelleme verisini bir ATM
simiilatoriinden elde etmislerdir. Yavuz ve digerleri (2021) yaptiklart arastirmada hayvanlar ve 6zelliklerini
kavram haritasi ile 6gretiminde kisiler arasi genelleme c¢alismasi yapmiglardir. Bu konuyu tartigmak igin sinirh
veri olmasina ragmen bu arastirma verilerine bakarak AG uygulamasiyla sunulan sabit bekleme siireli 6gretim ZY
olan bireylerin egitiminde genellemesinin yiiksek oldugu sdylenebilir. Bu arastirma AG uygulamasinin yapilmasi
ve alanyazinda sinirli olan genelleme verilerine materyaller aras1 yapilmasi agisindan katki saglamaktadir.

Bu arastirmanin sosyal gegerlilik verileri katilimeilarin 6gretmenlerinden elde edilmistir. Ogretmeneler
hem hedef davranislar hem de sabit bekleme siireli 6gretim ile sunulan AG uygulamasi i¢in olumlu goriis
bildirmislerdir. Alanyazina bakildiginda McMahon ve digerleri (2015), McMahon, Cihak ve Wright (2015), Smith
ve digerleri (2017) ve Kellems ve digerleri (2020) yaptiklar1 ¢alismalarda arastirmanin sosyal gecerlilik verilerini
aragtirmanin katilimeilardan toplanmiglardir. Kang ve Chang (2019) ise yaptiklar1 arastirmanin sosyal gecerlilik
verilerini katilmcilarin ebeveynlerden toplanmistir. Yavuz ve digerleri (2021) yaptiklar1 aragtirmanin sosyal
gegerlilik verilerini katilimcilarin 6gretmenlerinden elde edilmiglerdir. Mevcut arastirma sosyal gegerlilik verisinin
katilimcilarin 6gretmenlerinden toplanmasi agisindan alanyazina katki saglamaktadir.

Bu arastirma sonuglarina goére ZY olan bireylerin egitiminde sabit bekleme siireli 6gretimle sunulan AG
uygulamasinin etkili bir uygulama oldugu soéylenebilir. Ayrica AG uygulamasmin soyut olan konulari
somutlastirdigt ve ZY olan bireylerin dikkat siirelerinin artmasina katki sagladigi da s6ylenebilir. Son olarak ise
sabit bekleme siireli 6gretimle sunulan AG uygulamasi ile edilen davraniglarin kaliciliginin ve genellemesinin
yiiksek oldugu ifade edilebilir.

Bu arasgtirmanin giiglii ve 6zgiin yanlar1 su sekilde 6zetlenebilir; bu arastirma sabit bekleme siireli
ogretimle sunulan AG uygulamasinin birlikte kullanildig1 6zgiin bir arastirma olmasi agisindan alanyazinina katki
saglamaktadir. Ayrica bu arastirma yakin zamanda etkin kullanilmaya baglanan AG uygulamasinin farkli 6gretim
yontemleriyle birlikte kullanilmasina drnek tekil ettigi i¢in alanyazinina katki saglamaktadir. Bu arastirma ile AG
uygulamasinin etkili bir uygulama olduguna yeni bir kanit eklenmesi agisinda da 6zgiin bir yan1 vardir. Ciinki
kanita dayali uygulamalara bir kanit daha sunmus olmaktadir. Ayrica bu ¢alismanin 6zgiin ve gii¢lii yanlarindan
bir digeri ise hizla gelisen teknoloji ¢caginda ileri diizey bir teknoloji olan AG uygulamasinin kullanilmasidir. Bu
aragtirmanin zayif yani ise su an fen bilgisi alaninda her konu i¢in AG uygulamasi gelistirilmemistir. Bu durum
bu arastirmadaki Ogretim siirecinin ve AG uygulamasinin diger fen konularinda da galisilabilmesi, konu
devamlilif1 ve genellenmesinde sinirlilik dogurabilir. Ayrica her aile veya her 6gretmen AG uygulamalarina ve
tablet bilgisayara sahip olmayabilir. AG uygulamalariin ¢esitlenmesi ve kullanict erisiminin kolaylagmasi bu
baglamda ¢ok dnemlidir.

Simirhliklar

Bu arasgtirmanin bazi sinirliliklart bulunmaktadir. Bu arastirma ZY olan bireylerle ¢aligilmasi, farkli
materyallerle ve farkli ortamlarda ¢alisilmamasi, ayrica 1, 3 ve 4 haftada izleme verisi toplanmasi ile sadece
katilimcilarin 6gretmenlerinden sosyal gecerlilik verisi toplanmasi yonleriyle sinirhidir.

Ileri Arastirmalara Yonelik Oneriler
1. Tlleri donem arastirmalarda farkl1 yetersizlik gruplariyla ¢alisilabilir.
2. Buuygulama sekli farkli uygulamalarla karsilastirilmasi yapilabilir.
3. Farkli becerilerle ve farkli uygulamacilarla caligilabilir.
4

AG uygulamasi dogrudan 6gretim yontemi ile veya diger yanlissiz 6gretim yontemleriyle kullanilabilir.
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Uygulamalara Yonelik Oneriler

1. Ailelere, 6gretmen adaylarina ve 6gretmenlere AG uygulamasini nasil kullanacaklari konusunda seminer
verilebilir.

2. Bu uygulamada sosyal gegerlilik verisi Ogretmenlerden toplanmustir. Sosyal gegerlilik verileri
ogrencilerden ve ailelerden toplanabilir.

3. Bu arastirmada davranisin genellemesi bir maket iizerinden yapilmistir. Farkli bireylere genelleme
calismasi yapilabilir.

Yazarlarin Katki Diizeyleri

Aragtrmanin uygulama kismini Mehmet Yavuz gergeklestirmigtir. Makalenin giris kismi birlikte
yazilmistir. Yontem kismi Pmar Safak tarafindan yazilmistir. Bulgular ve tartisma yorum bdoliimleri birlikte
yazilmustir.
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Abstract

Introduction: Science course allows student to follow scientific developments, understand and interpret the events
that occur around them, and develop scientific process skills. Different methods are employed in teaching science
to student childeren with intellectual disabilities. There has been a recent increase in technology-supported
methods. One of the technology-supported methods is Augmented Reality. For this reason, the effectiveness of
the augmented reality provided with the constant time delay procedure in teaching the functions of the organs to
childeren with intellectual disabilities was investigated in the present study. The study was conducted in the
individual education setting of a private special education and rehabilitation center.

Method: Three students who had intellectual disabilities participated in the study. The multiple probe design with
probe conditions. Phases across behaviors, which is one of the single-case research designs, was used in the study.

Findings: According to the study results, it was found that all participants acquired the target behaviors
successfully and the participants retained the behaviors they acquired after the teaching of organs and their
functions ended and they were able to generalize the behaviors they acquired to different materials.

Discussion: Based on the results of the study, it can be argued that the Augmented Reality offered with the
Constant Time Delay Procedure is effective in teaching science subjects to childeren with intellectual disabilities.
It can also be argued that the permanence of the acquired behaviors is high when students who have mental
disabilities are taught science subjects by using Augmented Reality along with the Constant Time Delay Procedure.
To generalize the results obtained in the present study, it may be suggested that the same practice be performed
with other experimenters and different age groups. For the social validity of the study, the teachers of the
participants expressed positive opinions about the Augmented Reality offered with target behaviors and Constant
Time Delay Procedure.

Keywords: Intellectual disability, constant time delay procedure, science, technology supported education,
augmented reality.
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THE EFFECTIVENESS OF AUGMENTED REALITY OFFERED WITH CONSTANT TIME DELAY
PROCEDURE IN TEACHING THE FUNCTIONS OF ORGANS TO STUDENTS WITH INTELLECTUAL DISABILITIES

Introduction

Among the disability groups, intellectual disability (ID), is one of the most frequently encountered groups
that has always maintained its popularity (ilhan, 2008). “ID shows significant limitations in both mental
functioning and conceptual, social, and practical adaptation skills and occurs before the age of 18” (Luckasson et
al., 2002). ID can be classified in different ways. The classification commonly used in our country is the
classification that was made by the Special Education Services Regulation (SESR, 2018). According to this
classification, individuals who have ID are classified as mild, moderately severe, and very severe ID cases. ID has
several causes, which can be divided into three groups as prenatal, birth, and postnatal causes (Cift¢i-Tekinarslan,
2011; Ozokgu, 2013). Prenatal causes include chromosomal disorders, the mother's drinking habit, smoking, and
drug use during pregnancy, exposure to X-rays and ultraviolet rays, having an accident during pregnancy,
contracting infectious diseases, psychological state of the mother, consanguineous marriage, blood
incompatibility, functional problems in the mother-placenta-fetus unit, malnutrition and the age of the mother
(Akgiin, 2004). Causes during birth include difficulty, late or early birth, birth trauma, destruction of brain cells
because of oxygen deficiency, infections, and bleeding (Ciftgi-Tekinarslan, 2011). Postnatal causes include
accidents of the child, endocrine problems, traumatic brain accidents, febrile diseases of the child, meningitis,
polio, infections, bacteria and viruses, lead or mercury poisoning, and poverty (Akgiin, 2004).

It is already known that students with ID face difficulties in different developmental areas and have
limitations when compared to their typically developing peers. They have limitations in cognitive development,
attention skills, transferring what they have learned to long-term memory, motivation (Ozokgu, 2013), and
generalization skills (Tekin-iftar, 2003). Individuals who have ID may also face problems in language
development (e.g., not being able to understand and fulfill the instructions given to him/her, not being able to make
meaningful sounds, having a small vocabulary or limited variety of words and sentences, problems with syntactic
structure, difficulty in understanding what is read and listened to, and problems in written expression (Ozmen,
2003). Individuals who have ID face problems in recognizing words and understanding their meaning (Drew &
Hardman, 2007; Rosenberg & Abbeduto, 1993), and in understanding sentences they read (Rosenberg &
Abbeduto, 1993). They also seem to face problems in planning, organizing, and writing informative compositions
(Giizel-Ozmen, 2006). Although students who have ID have acquired the prerequisite skills needed for addition,
subtraction, multiplication, or division in mathematics, they face difficulties in understanding numbers and place
values of numbers and in solving related problems (Kircaali-iftar et al., 2008). These limitations in various areas
may negatively affect the participation of students who have ID in academic courses and their ability to achieve
academic skills. One of the academic courses in question is the science course.

Science course helps students keep up with scientific developments, understand and interpret the
environment accurately, understand science-technology-society-environment relations, and develop scientific
skills. Students can also solve the problems they face in daily life with the skills they acquire through science
courses (Liang, 2002). The concepts and skills that ID students acquire through science courses will help them to
become more independent students by using these skills in daily life (Yazicioglu & Kizilaslan, 2021). Although it
is so important, it is emphasized that studies conducted with students who have disabilities in science teaching are
not adequate (Sozbilir et al., 2015; Spooner et al., 2011; Unli et al., 2010; Yazicioglu & Kizilaslan, 2021). It is
suggested that studies conducted on this topic with students who have ID must be increased (Mete et al., 2017)
and that teachers, in particular, face difficulties in choosing appropriate teaching methods to provide science-
related knowledge to their students who have ID in a functional way (Stavroussi et al., 2010).

Studies conducted on teaching science concepts and skills constitute a source of teaching methods to be
employed in teaching students with disabilities. Although typically developing students can learn through teaching
given verbally by their teachers, students who have ID face problems learning academic lessons only through
instructional practices. Yazicoglu and Kizilaslan (2021) mentioned direct teaching, systematic teaching, and
inquiry-based teaching methods in their study they conducted on the teaching methods and strategies used in
science education for students with 1D and explained general teaching strategies and evidence-based teaching
strategies. In their study, Cikili-Soylu et al. (2019) aimed to determine the effectiveness of the teaching provided
with explicit instruction method and schematic organizer in teaching Skeleton and Respiratory System, which is
one of the science subjects, to 2 students who had mild ID, aged 12 and 13. In their study, they used the Adaptive
Alternating Treatments Design, which is one of the single-case research designs. According to the findings of their
study, learning occurred in both subjects. In his study, Karabulut (2020) compared the presentation of digestive
system and respiratory system subjects, which are science subjects, with and without tablets, by using the explicit
instruction Method, in terms of effectiveness and efficiency, with 4 male students who had 1D, aged between 11
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and 12. In his study, in which the Adaptive Alternating Practices Pattern, which is one of the single-case research
designs, was used, it was found that the presentation of the explicit instruction Method with and without tablets
was effective, and although presentations did not differ in terms of effectiveness, they differed in terms of
efficiency. These studies show that students who have ID’s can acquire science skills when appropriate teaching
methods are used.

In their compilation in which they evaluated evidence-based practices in teaching science to students who
had severe disabilities, Spooner et al. (2011) reported that systematic teaching was an evidence-based teaching
method in teaching science skills to such students. As well as arguing that students who had disabilities could learn
science, they also suggested that teachers must aim to teach more complex science skills (e.g., the water cycle). It
was also emphasized in the same study that studies conducted on teaching science, especially to students with
severe disabilities, were not adequate.

As it is already known, which method will be used in the education of students who have ID may vary
depending on the characteristics and developmental levels of such student (Avcioglu, 2001; Bilgi¢c & Safak, 2021).
Instructional adaptations must be made when providing education to them. The most important of these is the use
of technology (Coleman et al., 2015). Techonolgy-supported education has occupied a place increasingly for
students with disabilities (Terzioglu et al., 2023). Today, technology has become a part of our daily lives because
it makes life easier and is used in many environments such as home, school, and workplace (Arnavut et al., 2018;
Dagdemir et al., 2012). One of the areas where technology is used to help people solve problems is the field of
education (Williams & Kingham, 2003). Information began to spread rapidly after the widespread use of
technology in the field of education and today is called the “information age” or “communication age” in which
obtaining information and disseminating it to large masses is possible with technology (Gripenberg, 2006). Today,
technology has also begun to be used in teaching students who have ID. One of these technological applications
is Augmented Reality (AR) (McMahon et al., 2015). In AR, virtual objects interact with real objects placed in the
real world, without affecting the real world (Zhu et al., 2004). In other words, AR creates a medium where the
virtual and real world are combined (Bronack, 2011; Klopfer & Squire, 2008). It is widely used for people's various
educational needs and independent living needs (Craig, 2013).

Although there are a limited number of studies in the literature, AR appears as an original and useful
method used in teaching academic skills to students with ID and autism spectrum disorders (ASD) (Wu et al.,
2013). Virtual objects or information clues are placed in the real world with this technology, helping students
better understand the objects or events they intend to learn (Klopfer & Squire, 2008). It also helps students who
have disabilities and who have difficulties in abstract thinking skills to concretize objects and events. Students
who have disabilities can also be enabled to acquire independent living skills and other skills by using AR (Cakir
& Korkmaz, 2019). AR can provide flexibility in learning strategies for children who have special educational
needs and increase students' motivation to learn (Lin et al., 2016). AR has benefits such as helping students who
have disabilities to make self-related decisions and manage themselves, guiding them through self-training in
solving complex tasks, or finding a location in a different area (Gémez-Puerta et al., 2019). AR and the technology
used in the field of special education also provide equal opportunities to students (Acungil, 2014).

When the literature was reviewed, some studies were detected in which AR was used on students who
had ID. In their study, Richard et al. (2007) investigated the effectiveness of using AR in teaching mathematical
skills (concepts of “many” and “few”). The participants of the study were 11 students who had ID between the
ages of 7-11. The study had an experimental preliminary design and was conducted in a classroom setting. As a
result of the study, all participants successfully acquired the target behaviors. In their study, Chang et al. (2013)
investigated the effectiveness of AR in teaching job skills. The participants of the study were 3 students who had
ID’s aged 20, 21, and 25. The design of the study was the multiple baseline design, which is one of the single-case
research designs. The study was conducted in a classroom setting. The follow-up data were collected in the fifth
and fourth weeks. As a result of the study, all participants successfully acquired the target behaviors. In their study,
McMahon et al. (2013) investigated the effectiveness of AR in teaching how to identify food allergens. The
participants of the study were 7 students who had MDs between the ages of 19-23. The ABAB Design, which is
one of the single-case research designs, was used in their study, which was conducted in a university classroom.
The follow-up data were collected in the sixth week of the study. The study demonstrates that, all participants
successfully acquired the target behaviors. In their study, Benda, Ulman, and Smejkalova (2015) investigated the
effectiveness of AR in teaching gardening skills. The participants of the study were 8 students who had ID. The
study was conducted in a classroom setting and a real garden environment. As a result of the study, all participants
successfully acquired the target behaviors. Lin and Chang (2015) investigated the effectiveness of AR to increase
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body strength. The participants of the study consisted of 3 students aged 3, 4, and 6 years old (one child with ID,
one child with multiple disabilities, and one child with Cerebral Palsy). The ABAB Design, which is one of the
single-case research designs, was used in the study, which was conducted in a classroom setting. As a result of the
study, all participants successfully acquired the target behaviors.

In their study, McMahon, Smith et al. (2015) investigated the effectiveness of 3 different navigation
applications. The participants of the study were 6 students who had ID's between the ages of 18-25. The Adaptive
Alternating Practices Design, which is one of the single-case research designs, was used in the study, which was
conducted on a university campus. Social validity data of the study were obtained from the participants. As a result
of the study, it was reported that AR was effective. McMahon et al. (2016) investigated the effectiveness of AR in
teaching science terms to university students. The participants of the study were 3 university students who had 1D
and one with ASD, aged 21-25. In their study, the multiple probe design was used. The study was conducted in a
university classroom and social validity data were collected from the participants. As a result of the study, all
participants successfully acquired the target behaviors. McMahon, Cihak, and Wright (2015) investigated the
effectiveness of map use skills in Google Maps, paper maps, and AR applications. The participants of the study
were 3 individuals who had ID and one individual with ASD, aged 20-24. Adapted alternating treatments design
was used in the study, which was conducted in a city center. Social validity data of the study were collected from
the participants. As a result of the study, all participants successfully acquired the target behaviors and it was
observed that AR was more than.

In their study, Smith et al. (2017) investigated the effectiveness of AR in teaching navigation skills. The
participants of the study were 3 individuals who had ID, aged 22, 23, and 25. The ABAB Design, which is one of
the single-case research designs, was used in the study. Social validity data of the study were collected from the
participants. As a result of the study, all participants successfully acquired the target behaviors. Afrianto et al.
(2019) investigated the effectiveness of AR in teaching letters in their study. The participants of the study were
students who had moderate 1Q. The pretest-posttest experimental design was used in the study. As a result of the
study, all participants successfully acquired the target behaviors. Kang and Chang (2019) investigated the
effectiveness of AR in teaching Automatic Teller Machines (ATM) using skills through a Game-Based Teaching
Application. The participants of the study were 3 students who had ID between the ages of 14-15. Nonconcurrent
multiple baseline design, was used in their study, which was conducted in a classroom setting. Social validity data
of the study were collected from the parents of the participants. The follow-up data of the study were obtained in
the second week. As a result of the study, all participants successfully acquired the target behaviors. Bridges et al.
(2019) investigated the effectiveness of AR in teaching daily life skills. The participants of the study were 3
individuals who had ID, one with ASD, and one with Attention Deficit and Hyperactivity Disorder, aged 19-26-
34. The multiple baseline design across behaviors. which is one of the single-case research designs was used in
the study. As a result of the study, all participants successfully acquired the target behaviors. Cakir and Korkmaz
(2019) investigated the effectiveness of AR in increasing attention span and teaching academic skills (parts of the
house, day and night concepts, animals, professions, seasons, parts of the school, numbers, forms, traffic rules and
relationships between entities). The participants of the study were 5 students who had ID and one individual with
asd. the design of the study was the design-based study design. The study was conducted in a classroom setting.
As a result of the study, all participants successfully acquired the target behaviors. In their study, Kang and Chang
(2019) investigated the effectiveness of AR in teaching Automatic Teller Machine (ATM) use skills through
Game-Based Teaching. The participants of the study were 3 students who had ID between the ages of 14-15. The
non-simultaneous multiple baseline design, which is one of the single-case research designs, was used in their
study, which was conducted in a classroom setting. Social validity data of the study were collected from the parents
of the participants. The follow-up data of the study were obtained in the second week. As a result of the study, all
participants successfully acquired the target behaviors. Kellems et al. (2020) investigated the effectiveness of AR
in teaching mathematics skills. The participants of the study were 3 individuals who had ID between the ages of
21-24. Multiple probe design across behaviors was used in their study, which was conducted in a university
classroom setting. Social validity data of the study were collected from the participants. The follow-up data of the
study were obtained in the first week. As a result of the study, all participants successfully acquired the target
behaviors. Yavuz et al. (2021) aimed to determine the effectiveness of the concept map given by using AR
technology in teaching the basic characteristics of animals. The participants of the study were 3 students
individuals who had mild ID. The multiple probe design with probe conditions. Across Behaviors, which is one of
the single-case research designs, was used in their study, which was conducted in the individual training room of
a private special education and rehabilitation center. The generalization of the study was conducted between the
students. Social validity data of the study were collected from the teachers of the study participants. The follow-
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up data of the study were collected in the 1st, 3rd, and 4th weeks. As a result of the study, all participants
successfully acquired the target behaviors.

When the literature was reviewed, it was found that there are a limited number of studies using AR in
teaching academic skills to students who have ID. According to these studies, AR is used effectively in teaching
course subjects such as mathematics skills (Kellems et al., 2020; Richard et al., 2007), teaching science words
(McMahon et al., 2016), teaching letters (Afrianto et al., 2019), and improving attention spans and life science
(Cakir & Korkmaz, 2019, Yavuz et al., 2021) in the field of special education. For this reason, it seems that there
is a need for studies questioning the effectiveness of teaching science subjects with AR to students with ID. Also,
in the literature, there is no study on AR offered with the Constant Time Delay Procedure, which is one of the
systematic teaching methods recommended for teaching science skills. The present study is important in terms of
guiding future studies. Finally, learning the organs and their functions is also important in that it is considered to
be a prerequisite skill for the acquisition of academic skills that individuals who have 1D will learn later. Based on
these needs, the present study tried to determine the effectiveness of the AR offered with the Constant Time Delay
Procedure in teaching organs and their functions to students who have ID.

1. Will the AR offered with Constant Time Delay Procedure be effective in teaching organs and their
functions to students who have ID?

2.  Will the AR, which is offered with Constant Time Delay Procedure in teaching organs and their functions
to students who have ID, continue two, three, or four weeks after it ends?

3. Is it possible that the students will generalize materials after the AR, which is offered with the Constant
Time Delay Procedure in teaching organs and their functions to students who have ID, is completed?

4.  What are the opinions (social validity) of the teachers of the participants who were included in the study
about the subject of organs and their duties and the AR offered with Constant Time Delay Procedure?

Method

Information about the participants and the prerequisite skills sought in the participants, the study design,
the setting, the data collection process and data collection tools, the analysis of the data, and the reliability
calculations made for the data are given in this section.

Participants and Selection

The students, (1) who were diagnosed with mild ID and did not have any additional disabilities, (2) were
enrolled in a public school and receiving supportive special education services in a private special education and
rehabilitation center, (3) did not exhibit behavioral problems that would disrupt the teaching to be implemented,
(4) who had the receptive language and expressive language skills to follow the instructions, (5) who had at least
10-minute attention span to be able to work on an activity during the course, were included in the study. To identify
the participants, private special education and rehabilitation centers were first visited in Edirne. Teachers in private
special education and rehabilitation centers were interviewed to identify students who met the inclusion criteria of
the study. Individuals who met these criteria and did not have any health problems were selected to participate in
the study. The following process was followed to determine whether participants met the inclusion criteria.

Being diagnosed with mild ID and having no additional disability: The medical diagnoses of the
participants and the reports they received from the Guidance Research Center were investigated and it was
determined that they did not have any additional disability other than the ID diagnosis.

Being enrolled in a public school and receiving supportive special education services in a private special
education and rehabilitation center: Participants were attending private special education and rehabilitation centers.
It was also confirmed that they were enrolled in a public school by interviewing their teachers and parents.

Not exhibiting any behavioral problems to disrupt the teaching to be implemented: The teachers of the
participants were interviewed to investigate whether they exhibited any behavioral problems during an activity.
The participants were also observed in different studies.

Having the receptive language and expressive language skills to follow the instructions: Information was
obtained about the receptive and expressive language skills of the participants by interviewing their teachers and
parents. The students were also given different action instructions and it was observed whether they perceived and
implemented these instructions.
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Being able to work on an activity for at least 10 minutes: The teachers and parents of the participants were
interviewed and the participants were questioned in terms of being able to work on an activity for at least 10
minutes. Their performance in working on an activity during the duration was confirmed. Also, the experimenter
observed by giving tasks to the participants (e.g., tearing and gluing activity). The participants and their
characteristics are as follows;

Ahmet is a 14-year-old male student diagnosed with mild ID. He attends a public special education school
and receives supportive special education services at the rehabilitation center. Ahmet cannot read eight-word texts,
but can only give short answers to the questions about the text he reads. He can describe daily events by using
space-time concepts when asked to describe them. He can participate independently in activities requiring fine and
gross motor skills, has basic mathematics skills, answers questions about how the earth moves and explains natural
events and natural disasters, explains what to do in natural disasters, gives short answers to the questions of how
to grow plants and how to feed animals, and answers the questions such as “What is the shape of the earth?”, “How
many planets are there in the solar system?”, has the skills to establish and maintain communication, but he is
limited in making long sentences. As a result of the application of the teacher interview form, it was observed that
he did not know the organs.

Ali is a 15-year-old male student diagnosed with mild ID. He cannot read ten-word texts but can give
short answers to questions about the text he reads. He can explain the daily events in short sentences by using the
concepts of space and time when asked to describe them, he can participate independently in activities requiring
fine and gross motor skills, has basic mathematics skills, answers questions about how the earth moves and
explains natural events and natural disasters, explains what to do in natural disasters, gives short answers to the
questions of how to grow plants and how to feed animals, and answers the questions such as “What is the shape
of the earth?”, “How many planets are there in the solar system?”, he is limited in making long sentences. As a
result of the application of the teacher interview form, it was observed that he did not know the organs.

Kemal is a 15-year-old male student diagnosed with mild ID. He was diagnosed at the age of five. He has
been receiving supportive special education services at the rehabilitation center since his diagnosis. Also, he
attends a public special education school and has basic reading, writing, and mathematics skills, he is limited in
making long sentences. As a result of the application of the teacher interview form, it was observed that he did not
know the organs. He can communicate using receptive and expressive language skills, can participate
independently in activities requiring fine and gross motor skills, answers questions about how the earth moves and
explains natural events and natural disasters, explains what to do in natural disasters, gives short answers to the
questions of how to grow plants and how to feed animals, and answers the questions such as “What is the shape
of the earth?”, “How many planets are there in the solar system?”, describes the inner and outer layers of our
world.

Research Design

The effectiveness of the AR, which was present to students who had ID through constant time delay
Procedure on the internal organs and their functions, which is included in the “Systems in Our Body Unit” and is
a prerequisite for learning the unit, was investigated in the present study. For this reason, a Multiple Probe Design
with probe conditions phases across behaviors single-case research designs was used in the present study as one
of the single-case research designs. Multiple Probe Design Across Behaviors with Probe Phases is a study design
in which the effectiveness of an independent variable is investigated on 3 behaviors (Gast & Ledford, 2010). There
are two criteria for applying this method, 1) the situations must be independent of each other, and starting teaching
in one situation must not affect the starting levels of other situations, 2) the situations must be functionally similar
to each other and must be similarly affected by the curriculum or behavior changes to be applied (Tekin-iftar,
2012).

The multiple probe model across behaviors with probe phases was applied in the present study as follows.
First, a Mass Probe Session was applied to the participant to obtain baseline data in all teaching settings. After the
baseline data were obtained, instructional sessions were implemented with the Augmented Reality offered with
the Constant Time Delay Procedure with the first teaching set. When the instructional sessions were implemented
with the first teaching set, no data were collected in the other teaching sets. Mass Probe Sessions were applied
simultaneously in all teaching sets after obtaining stable data with the first teaching set. Instructional sessions were
implemented with the Augmented Reality offered with the Constant Time Delay Procedure in the second teaching
set after obtaining stable data in the second teaching set. When the instructional sessions were implemented with
the second teaching set, no data were collected in the first and third teaching sets. Mass Probe Sessions were again
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applied simultaneously in all teaching sets after stable data were obtained with the second teaching set.
Instructional sessions were implemented with the Augmented Reality offered with the Constant Time Delay
Procedure in the third teaching set after obtaining stable data in the third teaching set. Probe conditions were
applied simultaneously in all teaching sets after stable data were obtained with the third teaching set.

Setting

The study was conducted in the individual training room of a private special education and rehabilitation
center. The classroom had a table, two chairs, a mobile whiteboard, a bookshelf, and a closet. The stimuli that
might distract the participants in the study environment were removed. The tools and equipment used in the study
were placed in a place where the participant could see and the experimenter could easily reach during the
instructional sessions.

Materials

A 10-inch tablet computer, AR picture cards of organs, an AR program used on the tablet computer,
connecting cable, camera, and tripod were used in the study. AR is a ready-made application in the market and
was purchased through a package manager and sales platform developed for the Android operating system by one
of the most widely used search engines. The purchased AR is an educational application suitable for all ages,
introduces our organs, and shows the parts of the body in 4D. Expert opinions were obtained from the children's
primary school teachers (3 people) and special education teachers (3 people) to determine whether the application
was suitable for the students. The Cumulative Probe Form, Daily Probe Form, Generalization Form, Follow-up
Sessions Recording Form, Interobserver Form, and Application Reliability Form were used to record the study
data.

General Procedure

An ethics committee decision was taken before the study with the decision numbered 09/06 taken at the
meeting of Trakya University Social and Humanities Research Ethics Committee of Trakya University on
24.11.2021. Then, the participants’ parents were interviewed before the study, and information about the study
was provided. Parents who voluntarily wanted their children to participate in the study were identified. The study
was initiated after receiving a letter from the parents stating that their children volunteered to participate in the
study. The implementation process consisted of Baseline, Total Probe and Daily Probe, AR Instructional Sessions
with Constant Time Delay Procedure, Generalization, and Follow-Up Sessions.

Baseline Sessions

Baseline sessions were administered to all behaviors simultaneously. In the beginner-level sessions, the
participant sat at the table in the application environment and the experimenter sat opposite him in the study. To
direct the participant's attention to the study, “If you are ready, we will start working,” was said, and when a word
or sign was received that the participant was ready, it was reinforced verbally. The organs in the teaching sets were
asked in order, first by name and then by function, “Which organ is this?”” What are its duties? The participant was
waited for 4 seconds to respond. The participant had 4 seconds to respond. Correct responses were marked as (+)
and incorrect responses (-) on the recording form.

Daily Probe

Daily Probe Sessions were held by the researcher for each participant at the beginning of all instructional
sessions except the first teaching session. The process in the Baseline Probe Session was followed in the daily
probe sessions.

Probe Conditions

A Mass Probe Session was held for all students after the student performed at a level that met the criteria
in the Daily Probe Session for 3 consecutive sessions in teaching the targeted organs and their functions in the
Mass Probe Sessions. The process in the Baseline Probe Session was followed in the Mass Probe Sessions.

Instructional Sessions

Instructional sessions were held after the mass probe session. One session was held with zero-second wait
trials, and then 4-second wait time trials were initiated. One trial was performed as a zero-second wait session and
four trials were performed as 4-second wait time trials in the instructional sessions. The student was taken to the
setting and seated at the table where the study would be performed. The experimenter sat close to the student.
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There was a photo card of the organ to be studied on the table. The experimenter had a tablet computer in his hand.
The experimenter said to the participant, “Now we will study our organs with you, our organs are very important
for our health. If we learn about our organs and their functions, we will be more careful to protect them and we
will not become ill. Also, if you listen carefully and answer my questions accurately, | will give you chocolate (or
crackers). If you are ready, let's start”. Teaching was initiated when a word or sign was received from the
participant that he or she was ready.

The Experimenter held the tablet computer over the photo card in the zero-second waiting trial sessions,
creating the AR image. The participant was asked “Which organ is this and what are its functions?” and
simultaneously given the controlling clue “this is the eye” and “it allows us to see”. If the participant answered
accurately after the controlling clue, the participant was reinforced by saying “Well done! You said very well ...”.
If he answered incorrectly or remained unresponsive, it was ignored. The participant was verbally reinforced that
the student pay attention to the tablet activity and look at the AR image created on the tablet computer during the
application.

The Experimenter held the tablet computer over the photo card in trials with a four-second waiting period,
creating a 4D image. The participant was asked, “Which organ is this and what are its functions?”. Then he counted
1001, 1002, 1003, 1004. If the participant responded accurately, the participant was given a food reinforcer by
saying “Well done! Very nice!”. If the participant responded incorrectly or did not respond at all, the correct answer
was given, such as “this is the nose” and “it allows us to smell”, and the next teaching was initiated. Also, the
participant’s correct responses before the clue were reinforced both with food and verbally in trials with a 4-second
wait time, and the correct responses after the clue was reinforced only verbally.

Response Measurement

Five types of response were expected in the constant time delay procedure, correct response before the
clue, correct response after the clue, incorrect response before the clue, incorrect response after the clue, and no
response at all. Correct response before the clue is to exhibit the correct behavior by the participant after waiting
4 seconds before the controlling clue is given and after the target stimulus is given. Correct response after clue is
to exhibit the correct behavior by the participant within 4 seconds after the target stimulus and the controlling clue
is given. Incorrect response before the clue is to react to exhibit the behavior after the target stimulus is given but
before the controlling clue is given, but exhibiting the behavior incorrectly. Incorrect response after clue is the
wrong reaction after 4 seconds following the presentation of the target stimulus followed by the presentation of
the controlling clue. No response at all is the lack of any response after the controlling clue is given within 4
seconds.

Follow-up and Generalization Probes

After the AR, which was delivered with the Constant Time Delay Procedure, ended, follow-up sessions
were held to observe to what extent the participants maintained the acquired behaviors. Follow-up sessions were
conducted 1, 3, and 4 weeks after the last Mass Probe Session by using a human model to ensure generalization
between materials. The participant was taken to the room where the instruction would take place in the
generalization sessions. There was a human model on the table. To direct the participant's attention to the study,
“Today we will study the organs and their functions with you, are you ready?” “If you are ready, we will start”.
The participant was reinforced verbally when a word or sign was received indicating that he or she was ready. The
organs in the teaching sets were asked to the participants one by one (“Which organ is this? What are its duties?)
The participant was waited for 4 seconds to respond. Correct responses were marked as (+), and no response or
incorrect responses were marked as (-) on the recording form.

The process in the Baseline Sessions was followed in the follow-up sessions. During the follow-up
sessions, the participant sat at the table in the application environment and the experimenter sat opposite him. The
Experimenter said, “If you are ready, we will start” to direct the participant's attention, and when a word or sign
was received that the participant was ready, the experimenter was reinforced verbally. The organs in the teaching
sets were asked in order, first by name and then by function, “Which organ is this?”, “What are its duties?”” The
participant was waited for 4 seconds to respond. Correct responses were marked as (+) and incorrect responses
(-) on the recording form. The participants were not provided with any help or clues during the follow-up and
generalization sessions.
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Experimenters and Research Team

The first author acted as the experimenter in the study. The researcher works in the Special Education
Department of a state university. Reliability data regarding the dependent and independent variables of the study
were collected by two special education experts, a experimenter, and an observer. Observers hold bachelor's and
master's degrees in special education and have experience working with students who have IDs. Experimenter and
observers had knowledge and experience in providing systematic instruction with a Constant Time Delay
Procedure.

Dependent-Independent Variable

The independent variable of the study was the AR given with the Constant Time Delay Procedure. The
dependent variables of the study were the levels of saying the names and functions of 15 organs. Since the study
was designed according to the “Multiple Probe with Cross Behavior Phases Design”, 15 organs were divided into
3 groups as sets of 5. Three different teaching sets were created by differentiating each set for each participant.
Teaching sets are presented in Table 1.

Table 1
The Teaching Sets
Student First teaching set Second teaching set Third teaching set
Skin Stomach Brain
Language Small intestine Lungs
Student A Nose Large bowel Heart
Eyelash Kidney Skeleton
Ear Liver Muscles
Stomach Brain Skin
Small intestine Lungs Language
Student B Large bowel Heart Nose
Kidney Skeleton Eyelash
Liver Muscles Ear
Brain Skin Stomach
Lungs Language Small intestine
Student C Heart Nose Large bowel
Skeleton Eyelash Kidney
Muscles Ear Liver

Data Collection and Analysis

The forms, follow-up, generalization, effectiveness, social validity, and reliability data of the
effectiveness of the AR teaching, which is given with Constant Time Delay Procedure on the organs and functions
of students who had ID, were collected in this section. The “Interobserver Reliability” data and “Application
Reliability” data were collected within the scope of reliability data.

Analysis of the Effectiveness Data of the Study

Correct and incorrect responses obtained from the baseline level of the study, daily probe, total probe,
generalization, and follow-up sessions were recorded on the recording form. When collecting the effectiveness
data of the study, the correct responses of the participants were recorded with a (+) symbol, and incorrect responses
were recorded with a (-) symbol. Then, the percentage of correct behavior was calculated separately for each
participant and then graphed and the data in the graph was analyzed by graphical analysis.

Interobserver Agreement

Interobserver reliability and intervention reliability data were also collected in the study during the
instructional, total probe, daily probe, and follow-up sessions. For each participant, 30% of the video recordings
of the sessions were determined through unbiased assignment. Interobserver reliability and intervention
reliability data were collected by two experts who were working in the field of special education. The formula
“agreement/agreement + disagreement X 100” was used to analyze interobserver reliability data, and the formula
“observed experimenter behavior / planned experimenter behavior was used for the analysis of the intervention
reliability data in the study (Ayres & Gast, 2010). Daily Probe, Total Probe, Follow-Up, and Generalization
Sessions data are presented in Table 2.
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Table 2
Interobserver Reliability Data Of Participants' Daily Probe, Total Probe, Follow-Up, and Generalization Sessions
Sessions Interobserver reliability findings
Daily probe sessions 94% (range 87-100%)
Mass probe sessions 97% (range 93-100%)
Follow-up sessions 97% (range 93-100%)
Generalization sessions 97% (range 93-100%)

Procedural Integrity

The formula “Observed experimenter behavior / Planned experimenter behavior X 100” (Tekin-iftar &
Kircaali-iftar, 2013) was used to analyze the intervention reliability data. As a result of the calculations, it was
found that the researcher applied it at a 100% reliability level in the instructional sessions. The steps investigated
when calculating intervention reliability were as follows, preparing the equipment, ensuring the student's attention,
presenting the target stimulus, waiting 4 seconds, providing a controlling clue, responding accurately to the student,
reinforcing the student's cooperation, and waiting for the time between trials.

Social Validity

The social validity form questions were about a) the functionality of the target skills, b) the method of the
study, and c) the results of the study (Kurt, 2012). Social validity data were collected in two ways, a) subjective
evaluation and b) social comparison. Individuals' ways of collecting information regarding goals, methods, and
results are investigated in collecting social data through subjective evaluation. This information is obtained directly
from students participating in the study or from important people in the lives of the students (Strain et al., 2014).
The individual's performance is compared with the performance of his or her peers without intervention in social
comparison (Kurt, 2012). The social validity data of the study were collected by preparing a Social Validity Form
according to the Subjective Evaluation Approach. The Social Validity Form was filled out by the teachers of the
participants. Eight questions in the Social Validity Form were prepared by the researchers. The first 6 questions in
the Social Validity Form were closed-ended and were answered as Yes/No. Also, there were two open-ended
questions (“What are the benefits of the intervention for your student?”” and “Is there an aspect of the study that
you observed to be negative?”). These questions were directed to the teachers of the participants by the researcher.
Social validity data were obtained from 3 teachers in the present study. Closed-ended questions were analyzed as
percentages and frequencies, and answers to open-ended questions were analyzed descriptively.

Results
Effectiveness Findings

The data regarding the effectiveness of AR in teaching organs and their functions to children who had ID
through the Constant Time Delay Procedure are given in the graphs below (Figure 1, Figure 2, and Figure 3).
There are attendance data, intervention and follow-up data, organs, and the percentages of them saying their duties
accurately in these graphs, which contain the data of Ahmet, Ali, and Kemal.

A total of 9 instructional sessions were organized for the AR, which was given with Constant Time Delay
Procedure in each teaching set in a total of 27 instructional sessions for 3 teaching sets for Ahmet. In Ahmet's
instructional sessions realized with the AR and Constant Time Delay Procedure in 3 teaching sets, the average
level was 69% (range 20% - 100%) in the 1st teaching set, and 73% (range 40% - 100%) in the 2nd teaching set,
and Ahmet learned the organs and their functions accurately at the level of education and the level of 74% (range
37% - 100%) in the 3rd teaching set. As a result, Ahmet performed at a 100% level in the last three sessions of the
instructional sessions performed with the AR and Constant Time Delay Procedure in each teaching set.

A total of 9 instructional sessions for the AR, which was given with Constant Time Delay Procedure in
each teaching set, and a total of 27 instructional sessions were organized for 3 teaching sets for Ali. In Ahmet's
instructional sessions realized with the AR and Constant Time Delay Procedure in 3 teaching sets, the average rate
was 65% (range 46% - 100%) in the 1st teaching set, and 74% (range 40%-100%) in the 2nd teaching set and Ali
learned the organs and their functions accurately at the level of education and the level of 63% (range 20% - 100%)
in the 3rd teaching set. As a result, Ali performed at a 100% level in the last three sessions of the instructional
sessions performed with the AR offered with Constant Time Delay Procedure in each teaching set.
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A total of 9 instructional sessions were organized for the AR, which was given with Constant Time Delay
Procedure in each teaching set, and a total of 27 instructional sessions were held for 3 teaching sets for Kemal. In
Kemal's 3 instructional sessions realized with the AR and Constant Time Delay Procedure, the average rate was
62% (range 20%-100%) in the 1st teaching set, and 75% (range 20%-100%) in the 2nd teaching set and Kemal
learned the organs and their functions accurately at the level of education and the level of 60% (range 20%-100%)
in the 3rd teaching set. As a result, Kemal performed at a 100% level in the last three sessions of the instructional
sessions performed with the AR offered with Constant Time Delay Procedure in each teaching set.

Follow-up and generalization findings of the AR teaching of Ahmet, Ali, and Kemal's achievements
regarding “organs and their functions”, given with Constant Time Delay Procedure, are discussed in this section.
Ahmet, Ali, and Kemal stated the organs and their functions at a 100% accuracy level in all follow-up sessions
held in 1, 3, and 4 weeks after the end of the AR process, offered with Constant Time Delay Procedure. In the
generalization sessions held one week after the follow-up sessions in all participants, the students were able to
generalize the behaviors they learned to different materials with 100% accuracy.

Figure 1
The Percentages of Ahmet Saying The Organs and Their Tasks Accurately In The Probe, Practice, and Follow-
Up Sessions In Three Teaching Sets
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Note: B = baseline; F = follow-up; G = generalization; P = probe.
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Figure 2

The Percentages of Saying the Organs and Their Tasks Accurately in the Probe, Practice, and Follow-Up Sessions
in Ali's Three Teaching Sets
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Figure 3

The Percentages of Kemal Regarding the Organs and Their Tasks Accurately in the Probe, Practice, and Follow-
Up Sessions in Three Teaching Sets
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Note: B = baseline; F = follow-up; G = generalization; P = probe.
Social Validity

Social validity data of the study were obtained by consulting the opinions of the participating students'
teachers. The answers of the teachers to closed-ended and open-ended questions are given in Table 3. In open-
ended questions such as “What were the benefits of the intervention for your student?”, the first teacher said
“Working with a different teacher and intervention gave them a different experience”, the second teacher said “It
is an intervention that students pay attention to and participate in with pleasure” and the third teacher said it was
an intervention that was “practical, easy to implement and can be used by more than one student at the same time””.
In response to the question, “Is there any aspect of the study that you observed to be negative?” two teachers said,
“It is a very expensive intervention and AR is not yet complete in every participant”. A teacher commented,
“Where can we find tablet computers for every classroom? It is a bit difficult to provide this for now.” The
responses to open-ended questions were noted by the researcher from the moment of the interview with the
teachers.
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Table 3
Social Validity Findings
" Yes No
Questions f % f %
Do you think it is useful for your student to learn “organs and their functions”? 3 100 0 0
Do you find it positive that your student participated in the study? 3 100 0 0
Did your student answer when asked about “Organs and Their Functions” in the classroom 3 100 0 0
setting?
Did the acquired behaviors make a positive contribution to the student's life? 3 100 0 0
Do you find the AR offered to your student with Constant Time Delay Procedure 3 100 0 0
instruction effective?
Do you plan to use the AR offered with the Constant Time Delay Procedure in your 3 100 0 0

classroom in the future?

Discussion

The effectiveness, generalization, follow-up, and social validity of the AR offered with Constant Time
Delay Procedure in teaching organs and their functions to students who have ID were investigated in the present
study. According to the results of the study, it was found that the AR given with the Constant Time Delay Procedure
was effective in teaching the organs and their functions to the 3 students who had IDs who participated in the
study. Also, the follow-up data of the study showed that the participants continued to say the organs and their
functions accurately after the instruction. Finally, the social validity data of the study were obtained from the
teachers' opinions. Teachers said that the AR, offered with the Constant Time Delay Procedure, is practical, easy,
and can be applied to more than one student as an intervention that attracts students' attention. However, they
expressed a negative opinion that it is still a very expensive intervention, that there is no AR for every participant,
and that there is no separate tablet computer for each class.

It is possible to use AR to teach job skills to students who have ID (Chang et al., 2013), identify food
allergies (McMahon et al., 2013), teach gardening skills (Benda et al., 2015), increase body strength (Lin & Chang,
2015), teach map usage skills (McMahon et al., 2015), teach map use skills (McMahon et al., 2015), teach
navigation skills (Smith et al., 2017), teach daily life skills (Bridges et al. 2019), teach the skills of using Automatic
Teller Machines (ATM) (Kang & Chang, 2019). The results of the present study are parallel to the results of the
studies in the literature in terms of all participants acquiring target behaviors. The study contributes to the literature
in this respect. Looking at the results of the study, it can be argued that the AR offered with the Constant Time
Delay Procedure is effective in teaching organs and their functions to students who have ID. Also, AR makes
abstract items concrete for students and increases the attention of students who have ID. Supporting this
interpretation, in their study with special education teachers, Terzioglu et al. (2023) reported that the AR
concretized the participants in a discipline that included abstract participants such as science lessons as an
important intervention that increased the student's attention span.

There was a limited use of AR in teaching academic skills. Richard et al. (2007) investigated the
effectiveness of using (more or less) AR in teaching mathematics skills to 11 students who had ID between the
ages of 7 and 11. McMahon et al. (2016) investigated the effectiveness of AR in teaching science words to 3
university students with ID and 1 with ASD, aged 21-25. Afrianto et al. (2019) investigated the effectiveness of
AR in teaching letters to students who had moderate ID. Cakir and Korkmaz (2019) investigated the effectiveness
of AR in increasing the attention span of 5 students who had ID and 1 individual with ASD and in teaching
academic skills. Kellems et al. (2020) investigated the effectiveness of AR in teaching mathematics skills to 3
students with ID between the ages of 21-24. Yavuz et al. (2021) investigated the effectiveness of AR in teaching
the basic characteristics of animals to 3 students who had I1D. According to the results of this study, the Constant
Time Delay Procedure offered with AR was effective in the education of students who had AD. The present study
also contributes to the literature data in terms of focusing on academic skills.

The follow-up data were collected at weeks 1, 3, and 4 in the present study. When AR interventions were
evaluated, The follow-up data of the study conducted by Chang, Kang, and Huang (2013) were obtained in the
fifth and fourth weeks. In their study, McMahon et al. (2013) obtained follow-up data in the seventh week, Kang
and Chang (2019) in the second week, Chang et al. (2013) in the fifth and fourth weeks, Kellems et al. (2020)
collected these data in the first week, and Yavuz et al. (2021) collected in the first, third and fourth weeks. The
present study contributes to the literature data in terms of collecting follow-up data at weeks 1, 3, and 4. The
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present study data also contribute to the literature in terms of observing that Constant Time Delay Procedure
instruction offered with the AR provides permanence in the education of students who have AD.

The generalization data of the present study was obtained from a human model and it was found that the
participants successfully generalized the skills they acquired. Looking at the literature, only Kang and Chang
(2019) obtained the generalization data of the AR from an ATM simulator in teaching the skills of using an
Automatic Teller Machine (ATM) to an individual with ID through a game-based teaching intervention. In their
study, Yavuz et al. (2021) conducted an interpersonal generalization study on teaching animals and their
characteristics with a concept map. Although there is limited data to discuss this, looking at this study data, it can
be argued that the Constant Time Delay Procedure instruction offered with the AR has a high generalization in the
education of students who have AD. This study contributes to AR and cross-material generalization data, which is
limited in the literature.

The social validity data of the present study were obtained from the teachers of the participants. Teachers
expressed positive opinions about the AR offered with both target behaviors and the Constant Time Delay
Procedure. In the literature, McMahon et al. (2015), McMahon, Cihak, and Wright (2015), Smith et al. (2017) and
Kellems et al. (2020) collected the social validity data of their studies from the participants. Kang and Chang
(2019) collected the social validity data from the participants' parents. Yavuz et al. (2021) obtained the social
validity data from the teachers of the participants. The present study contributes to the literature data in terms of
collecting social validity data from the teachers of the participants.

According to the results of this study, it is possible to argue that the AR offered with Constant Time Delay
Procedure is effective in the education of students who have ID and AR makes abstract participants concrete and
contributes to increasing the attention span of individuals who have AD. Finally, it is also possible to argue that
the permanence and generalization of the behaviors obtained with the AR offered with the Constant Time Delay
Procedure are high.

The strengths and original aspects of this study can be summarized as follows. The study contributes to
the literature data in terms of being an original study in which AR offered together with the Constant Time Delay
Procedure was used. Also, the study contributes to the literature data because it provides an example of the use of
AR, which is recently used effectively, together with different teaching methods. The study also had a unique
aspect in terms of adding new evidence that AR is effective because it provides another proof of evidence-based
practices. Also, another unique and strong aspect of the present study is the use of AR, which is an advanced
technology in the rapidly developing technology age. The weakness of this study was that ARs are not yet been
developed for every participant in the field of science, which may limit the ability of the teaching process and AR
in this study to be studied in other science subjects, as well as the continuity and generalization of the subject.
Also, not every family or every teacher may have AR and a tablet computer. Diversification of AR and easier user
access are very important in this context.

Limitations

The study had some limitations. The study was limited by working with students who had ID, not working
with different materials and in different settings, collecting follow-up data in 1st, 3rd, and 4th weeks, and collecting
social validity data only from the teachers of the participants.

Recommendations for Further Studies

1. Different disability groups can be studied in future studies.

2. This method can be compared with different interventions.

3. ltis possible to work with different skills and different experimenters.

4. AR can be used with the explicit instruction Method or other error-free teaching methods.
Recommendations for Practice

1. Seminars can be organized for families, teacher candidates, and teachers on how to use AR.

2. Social validity data were collected from teachers in the study. Social validity data can be collected from
students and families.
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3. The generalization of the behavior was made through a model in the study. Generalization studies can be
conducted on different students.
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