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Oz
Giris: Bu arastirmada, otizm spektrum bozuklugu olan ¢ocuklara kavram 6gretiminde dagitilmis ve siklastiriimis

uygulamalarin etkililik, verimlilik, kalicilik, genelleme ve sosyal gecerlilik bakimindan karsilastirilmasi
amaglanmistir.

Yontem: Arastirmaya yas araligi; 4 yas 9 ay ile 5 yas 6 ay olan, otizm spektrum bozuklugu olan dort erkek ¢ocuk
katilmig ve arastirmada tek denekli aragtirma modellerinden uyarlamali doniigiimlii uygulamalar modeli
kullanilmistir.

Bulgular: Bulgular, (a) tiim katilimeilarin dagitilmig uygulama kosulunda 6lgiitii daha erken karsiladigini, (b) iki
katilimcida dagitilmis uygulama kosulunda, miidahaleden 8, 9 ve 10 hafta sonra edindikleri kavramlarin
kaliciliginin saglandigini, (c) katilimeilarin higbirinin genelleme Sl¢iitiinii karsilamadigini ve (d) sosyal gegerlilik
verilerine gore 6gretmenlerin dagitilmis uygulama hakkinda daha olumlu goriis bildirdigini gostermistir.

Tartisgma: Arastirmanin bulgulari, dnceki g¢alismalarla benzer olup siklagtirilmis uygulamanmn 6gretimin
etkililigini 6nemli dl¢iide azalttigin1 gostermektedir.

Anahtar sézciikler: Otizm spektrum bozuklugu, ayrik denemelerle 6gretim, dagitilmis uygulamalar, siklastirilmis
uygulamalar, kavram 6gretimi.
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Giris

Ayrik denemelerle 6gretim (ADO), uygulamali davranis analizine dayali, hedef davranislarin planl,
kontrollii ve sistematik bigimde dgretildigi bire bir 6gretim diizenlemesidir. ADO; belirli bir baslangig ve bitise
sahip denemelerden olusan yapilandirilmis 6gretim firsatlarini igermektedir. Bir deneme; ayirt edici uyaran,
¢ocugun tepkisi, planlanmig bir sonu¢ ve denemeler arasindaki siire bilesenlerinden olusmaktadir (Smith, 2001).
Her denemenin basinda 6gretmen, ¢ocugun hedef davranisi sergilemesine olanak saglayacak bir yonerge ya da
uyaran sunmaktadir. ADO'de genellikle her denemede veri toplanmaktadir. Ayrik denemelerle dgretimde beceri
analizi, ipucu verme ve pekistirme gibi uygulamalar kullanilmaktadir. Bu yontem, otizm spektrum bozuklugu
(OSB) olan c¢ocuklara bir¢ok yeni becerinin ve ayirt etmenin 6gretilmesinde etkililigi kanitlanmis bilimsel
dayanakli uygulamalardan biridir (Lerman vd., 2016; National Autism Center [NAC], 2015; National
Clearinghouse on Autism Evidence and Practice [NCAEP], 2020); ciinkii bir 6gretim oturumunda bir¢cok 6grenme
firsatt sunmaktadir (Smith, 2001). Ayrik denemelerle &gretim siklikla, ipucunun sistematik olarak sunuldugu
yanligsiz Ogretim yontemleriyle birlikte kullanilmaktadir. Eszamanli ipucuyla o6gretim, yanligsiz 6gretim
yontemlerinden biridir. Egzamanli ipucuyla 6gretimde, hedef uyaran sunulduktan hemen sonra kontrol edici ipucu
sunulmaktadir. Eszamanli ipucuyla dgretimin, ipucu sunmanin en kolay ve en etkili yollarindan biri oldugu ifade
edilmektedir (Collins vd., 2018). Ayrik denemelerle 6gretim, eszamanli ipucuyla 6gretimin dagitilmis ya da

siklastirilmis uygulamalarla sunulmasiyla gergeklestirilebilmektedir.

Tiim dgrencilere miimkiin olan en etkili sekilde egitim sunmak biiyiik 6nem tagimaktadir. Bu nedenle,
OSB olan ¢ocuklar i¢in daha iyi 6grenme sonuclart tiretebilecek 6gretim diizenlemelerinin belirlenmesine her
zaman ihtiya¢ duyulmaktadir. Bu diizenlemelerden biri de ogretim oturumlarmin zaman bakimindan
diizenlenmesidir. Siklastirilmis uygulama, tiim &gretim firsatlarmin bir giin i¢inde tek bir 6gretim oturumunda
sunuldugu bir 6gretim diizenlemesidir. Dagitilmig uygulama ise, daha kisa 6gretim oturumlarimin haftanin birkag
giiniine yayildig1 bir 6gretim diizenlemesidir (Haq & Kodak, 2015; Haq vd., 2015).

Haq ve Kodak (2015), tipik gelisim gosteren iki ¢ocuga sabit bekleme siireli 6gretimi kullanarak nesne
isimlendirme becerisini dgrettikleri calismada dagitilmis ve siklagtirilmis uygulamalari edinim ve kalicilik etkileri
bakimindan kargilastirmistir. Arastirmanin bulgulari, dagitilmis uygulamanin daha verimli oldugunu ve her iki
katilimcinin da dagitilmis uygulama kosulunda, izleme oturumlarindaki dogru tepki sayisinin daha yiiksek
oldugunu gostermektedir. Dagitilmig ve siklastirilmis uygulamanin OSB olan ¢ocuklarin 6grenmesi tizerindeki
etkileri lizerine arastirmalar gergeklestirilmesi alanyazinda odaklanilan bir konu olmamistir (O’Laughlin, 2020).
Dagitilmis ve siklagtirilmis uygulamalarin kullanimi bakimindan bu ¢aligmayla benzer olan ve OSB olan
¢ocuklarin 6gretiminde bu uygulamalari karsilastiran yalnizca bir ¢alisma bulunmaktadir. Bu ¢alismada, Haq ve
digerleri (2015), OSB'li ii¢ ¢ocuga nesne isimlendirme ve etiket okuma becerilerinin 6gretiminde dagitilmis ve
siklagtirllmis uygulamalar1 verimlilik bakimindan karsilastirmistir.  Arastirmanin  bulgulari, dagitilmis
uygulamanin tiim katthmecilar icin daha verimli oldugunu gostermektedir. Ilgili caligmada izleme verisi
bulunmamaktadir. Dolayisiyla, bu ¢alismalardan kalicilik, genelleme, hedeflenmeyen bilgi ve sosyal gecerlilik
iizerine sinirll ¢ikarimlar yapilabilmektedir. Arastirmacilar, ¢esitli 6grenenler ig¢in en iyi sonuglart saglamak
amaciyla egitimi sekillendirme yollarint degerlendirmeye devam etmenin faydali olacagini dnermislerdir.

Alanyazindan hareketle, OSB'li ¢ocuklar i¢in verimlilik, kalicilik ya da genelleme kolayligi gibi bazi
degiskenler bakimidan bu iki uygulamadan hangisinin daha gii¢lii olduguna karar vermek igin yeterli bilimsel
dayanagin bulunmadigi soylenebilir. Tiirkiye’de OSB'li c¢ocuklar, haftada bes giin iicretsiz olarak devlet
okullarinda egitim hizmetlerinden faydalanmaktadir. Devlet okullarin yani sira, ¢ocuklar 6zel 6zel egitim ve
rehabilitasyon merkezlerinden de hizmet alabilmekte ve bu merkezlerde sunulan hizmetlerin haftada iki-ii¢ saatlik
tcreti devlet tarafindan karsilanmaktadir. Aileler bu siireye ek hizmet almak isterse, kendi biit¢elerinden
karsilamalar1 gerekmektedir (Melekoglu, 2014; Vuran & Unlii, 2012). Dolayisiyla ¢ocuklarin bu kurumlardan
genellikle haftada bir ya da iki giin hizmet almakta, bagka bir deyisle genellikle siklagtirilmis uygulamalardan
yararlanmakta olduklarini séylemek miimkiindiir. Ote yandan, OSB'li cocuklar i¢in uygulanan miidahalenin yogun
olmasi saglandiginda daha biiyiik etkilerin ve kazanimlarin elde edilebilecegi bilinmektedir (Eikeseth, 2009;
Lovaas, 2003). Bu nedenle, Tiirkiye’deki 6zel egitim hizmetlerinde gerekli egitsel diizenlemelerin yapilabilmesi
icin egitimi daha verimli sunma yollar1 hakkinda bilgilendirilmeye ihtiyag¢ oldugu soylenebilir. Bu alanlarda sinirh
aragtirma oldugundan, OSB'li ¢ocuklarla calisan 6gretmenlere bilimsel dayanakli 6gretim stratejileri saglamak
amaciyla daha fazla arastirmaya gereksinim duyulmaktadir.

Bu arastirmada, Haq ve digerleri (2015) tarafindan gerceklestirilen calismanin yinelenmesi ve
genisletilmesi amaclanmistir. Bu aragtirmanin amaci, OSB'li ¢ocuklara kavram &gretiminde dagitilmis ve
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siklastirilmis uygulamalar1 etkililik, verimlilik, hedeflenmeyen bilgi, kalicilik, genelleme etkileri ve sosyal
gegerlilik bakimindan karsilastirmaktir. Bu kapsamda su sorulara yanit aranmistir:

1. OSB'li g¢ocuklara kavram Ogretiminde dagitilmis ve siklastirilmis uygulamalarin etkililigi edinim,
kalicilik ve genelleme bakimindan farklilik géstermekte midir?

2. OSB'i ¢ocuklara kavram &gretiminde dagitilmis ve siklastirilmis uygulamalar arasinda; a. olgiit
karsilanincaya kadar gerceklestirilen deneme sayisi, b. 6lgiit karsilanincaya kadar gegen toplam 6gretim
sliresi, c. 6lgiit karsilanincaya kadar gerceklesen yanlis tepki yiizdesi bakimindan farklilik var midir?

3. Hedeflenmeyen bilgi edinimi, dagitilmis ve siklastirilmis uygulamalar arasinda farklilik gdstermekte
midir?

4. Katilimcilarin dgretmenlerinin; hedef davranislar, calismada kullanilan uygulamalar ve bu c¢alismanin
bulgular1 hakkindaki goriigleri (sosyal gecerlilik) nelerdir?

Yontem

Aragtirma, Anadolu Universitesi Etik Kurulu tarafindan 25.01.2017 tarihli toplant: 2194 sayil kararla
bilimsel arastirma ve yayin etigine uygun gorilmistiir. Aragtirma Oncesinde, katilimcilarin ebeveynleri,
¢ocuklarinin ¢aligmaya katilmasina izin verdiklerini belirten yazili bir onam formu imzalamistir.

Aragtirmada, tek denekli arastirma modellerinden uyarlamali doénisiimli uygulamalar modeli
kullanilmistir. Uyarlamali doniistimlii uygulamalar, iki ya da daha fazla bagimsiz degiskenin iki ya da daha fazla
geriye doniisli olmayan bagimli degisken iizerindeki etkilerinin karsilastirilmasinda kullanilmaktadir (Kurt, 2018;
Sindelar vd., 1985). iki bagimsiz degisken arasindaki farklilik, bir uygulama kosulunda edinimin digerine gore
daha hizli gergeklesmesi ve bu etkinin katilimcilar, ortamlar ve davraniglar arasinda tutarli olmasiyla ortaya
konmaktadir (Sindelar vd., 1985). Bu modelin daha ¢ok verimliligin arastirilmasinda kullanildig: ifade
edilmektedir (Kurt, 2018). Bu arastirmada, katilimcilara kavram ogretiminde dagitilmig ve siklastirilmig
uygulamalar etkililik ve verimlilik bakimindan karsilastirilmistir.

Katihmcilar

Arastirmaya yaslar1 dort yas dokuz ay ile bes yas alti ay arasinda degisen OSB'li dort erkek ¢ocuk
katilmistir. Katilimcilarin arastirmaya dahil edilmeleri i¢in bazi 6nkosul becerilere sahip olmalari beklenmistir. Bu
onkosul beceriler; OSB tanist almig olmak, alt1 yagindan kiiglik olmak, yonergeleri takip etmek, en az bes dakika
stireyle etkinlik iizerinde dikkatini siirdiirmek ve bildigi nesneler/resimli kartlar arasinda istenilen nesneyi/resimli
kart1 gosterebilmektir. Aragtirmaci, katilimeilarin anneleriyle goriismiis; yaslarint ve bir uzman tarafindan OSB
tan1s1 konmus oldugunu teyit etmistir. Ayrica katilimeilarmn OSB tanis1 Gilliam Otizm Derecelendirme Olgegi-2
Tiirkce Versiyonuyla (GOBDO-2; Diken vd., 2012) desteklenmistir. Katilimcilarmm GOBDO puanlari; 120, 107,
114 ve 115°tir. Ardindan katilimcilarla bir 6n degerlendirme oturumu gerceklestirilmis; ¢ocuklarin ydnergeye
uyma, etkinlige dikkatini yoneltme ve adi sOylenen nesneyi gosterme becerileri arastirmaci tarafindan
degerlendirilmigtir. Arastirmaya dahil olmak i¢in ¢ocuklarin 10 yonergeden en az 7'sine dogru tepki vermesi, bes
dakikalik bir etkinligi tamamlamas1 ve ad1 sylenen 10 tanidik nesneden en az 7'sini gostermesi beklenmistir.

Katilimeilarin tamami devlet okullarinda okul dncesi egitim kurumlarina kayitly, iki yildir iiniversiteye
bagli bir uygulama biriminde grup egitimine devam etmekte ve 6zel bir 6zel egitim ve rehabilitasyon merkezinden
hizmet almaktadir. Katilimeilar; iki-li¢ kelimelik ctimleler kurabilmekte ancak konusmayi baslatma, siirdiirme ve
sorulara baglam dahilinde yanit vermede sinirlilik yasamaktadir.

Aragtirmanin uygulama siireci, aragtirmanin gergeklestirildigi tarihte; 6zel egitim alaninda lisans mezunu
ve Ozel egitim alaninda yiiksek lisans egitimine devam etmekte olan, lisans ve yiiksek lisans egitimi sirasinda
uygulamali davranis analizi, ADO ve yanligsiz gretim ydntemleri konularinda egitim almis, 6zel gereksinimli
cocuklarla galisma ve ADO/yanlissiz dgretim ydntemlerini kullanmada bes yillik deneyimi olan arastirmaci
tarafindan gergeklestirilmistir.

Ortam ve Arac¢ Gerecler

Baslama diizeyi, uygulama, genelleme, hedeflenmeyen bilgi ve izleme oturumlari; {iniversite merkezli
uygulama biriminde yer alan, aragtirmaciyla katilimcinin karsilikli oturabilecegi, iki sandalye, bir masa ve gozlem
aynasimnin bulundugu 3 X 4 m'lik bir uygulama laboratuvarinda gerceklestirilmistir. Siklastirilmis uygulama
oturumlari haftada bir giin; dagitilmis uygulama oturumlar: haftada dort giin, 6gleden 6nce gergeklestirilmistir.
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Dagitilmis ve siklastirilmig uygulamalarin her biri i¢in bir hedef kavram belirlenmis ve bu kavramlarin
ogretiminde resimli kartlar kullanilmistir. Her kavram ii¢ basamakta analiz edilmistir. Kavrama iliskin; 1) ayni tiir
ve tipte, 2) aynu tiir, farkli tipte, 3) farkli tiir ve tipteki olumlu ve olumsuz 6rnekleri igeren resimli kartlar arasindan
dogru olanin gosterilmesi. Birinci basamakta; kavramin iligkili niteligi disinda tiim 6zellikleri ayni olan olumlu
ornekler ve olumsuz orneklerin fotograflart kullamilmistir. Tkinci basamakta kullamlan fotograflar, iliskisiz
niteliklerden birinin farklilastirildigi gorsellerdir. Ugiincii basamakta iliskisiz nitelikler cesitlendirilmistir. Her
basamak i¢in onar tane olmak {izere toplam 30 resimli kart ¢ifti hazirlanmistir. Tablo 1'de her bir kavramin analizi
ve ara¢ seti Ornekleri sunulmaktadir. Baslama diizeyi, uygulama ve izleme oturumlarinda ayni araglar
kullanilmugtir. Katilimer tepkileri, veri kayit formuna “+ / -” olarak kaydedilmistir.

Tablo 1

Kavramlarin Analizi

Taze

Geng

Ciiriik

Ayn tiir ve ayn1 tipte

Ayni 1rk, cinsiyet, benzer giysi ve dig

Aynu tiir ve ayni tipte yiyeceklerin

x yiyeceklerin resimli kartlari goriiniise sahip kisilerin fotograflari resimli kartlar1 arasindan ¢tiriik
= arasindan taze olan1 gdsterme arasindan geng olani gosterme (0r., olan1 gosterme (6r. taze bir
a (6r. taze bir portakal/giiriik bir kisa sacli, geng bir Asyali kadin/kisa havug/ciiriik bir havug, her iki
- portakal, her iki fotograf da sacli, yasli bir Asyali kadin, her iki fotograf da beyaz arka plan
- beyaz arka plan iizerinde) fotograf da beyaz arka plan {izerinde) iizerinde)

Ayni tiir ve farkli tipte Ayni1 1rk, cinsiyet, bir iligkisiz nitelik Aym tiir ve farkli tipte yiyeceklerin
o yiyeceklerin resimli kartlar disinda benzer giysi ve dis goriliniise resimli kartlar1 arasindan taze
g arasindan taze olan1 gdsterme sahip kisilerin fotograflar1 arasindan olan1 gdsterme (or. taze bir
] (6r. bir salkim taze yesil geng olan1 gosterme (6r., beyaz, bast kirmiz1 elma/ciiriik bir yesil elma,
8 tiziim/bir salkim ¢liriik kirmizi kapal1 geng bir kadin/beyaz, basi her iki fotograf da beyaz arka plan
o iiziim, her iki fotograf da beyaz kapali, gozliiklii yasl: bir kadin, her iki iizerinde)

arka plan iizerinde) fotograf da beyaz arka plan {izerinde)

Farkli tiir ve farkl tipte Farkl 1rk, cinsiyet, giysi ve dig Farkl1 tiir ve farkl tipte
~ yiyeceklerin resimli kartlar gOriiniise sahip kisilerin fotograflar yiyeceklerin resimli kartlar
g arasindan taze olan1 gdsterme arasindan geng olan1 gosterme (0r., arasindan taze olan1 gosterme (Or.,
§ (6r. taze bir kayisi/giiriik bir beyaz, gozlikli ve sakalsiz, geng bir bir demet taze fasulye/ciiriik bir
i armut, her iki fotograf da beyaz adam/siyahi, gozliiksiiz, sakalli, yash balkabagy, her iki fotograf da

arka plan iizerinde)

bir adam, her iki fotograf da beyaz

beyaz arka plan iizerinde)

arka plan iizerinde)

Hedeflenmeyen bilgi edinimini degerlendirmek amaciyla; resimli kartlarin alt kisminda kavramin adina
yazili olarak yer verilmistir. Baslama diizeyi, uygulama ve izleme oturumlarinda kullanilan resimli kartlar
fotograflardan olusurken, genelleme oturumlarinda kullanilan kartlar kavrama iligkin ¢izimlerin yer aldig1 resimli
kartlardan olusmustur. Ogretim setlerinin; katilimcilarin giderek daha fazla iliskisiz nitelik arasinda secim
yapmalarini gerektiren ¢ok sayida fotograftan olugsmasinin, genellemeyi saglamasi beklenmistir. Bu nedenle; ayirt
etmenin daha zor olacag diisiiniilerek genelleme arag setlerinde ¢izimler tercih edilmistir.

Bagimsiz Degiskenler

Aragtirmanin bagimsiz degiskenleri; dagitilmis uygulama ve siklastirilmis uygulamadir. Her katilimetiya;
biri dagitilmig digeri siklagtirilmis uygulamayla 6gretilmek tizere iki kavram ogretilmesi planlanmigtir. Her iki
uygulamada da her katilimci ve her kavram i¢in haftada toplam 60 deneme gergeklestirilmistir. Siklastirilmig
uygulama kosulunda tiim denemeler tek oturumda sunulmus, her 15 denemede bir kisa bir ara (1-2 dakika, oturum
stiresine dahil edilmemistir), verilmistir. Baska bir ifadeyle; haftada bir giin, toplam 60 deneme gergeklestirilmistir.
Dagitilmis uygulama kosulunda ise; haftada dort giin, giinde 15 deneme gergeklestirilmistir. Dolayisiyla her iki
kosulda da haftalik toplam deneme sayist 60 olmustur. Katilimcilara kavramlarin dgretilmesinde eszamanli
ipucuyla 6gretim yontemi kullanilmistir. Uygulama oturumlarinda yalnizca olumlu &rnekler 6gretilmis, olumsuz
orneklere iligkin bir 6gretim yapilmamustir (Celik & Vuran, 2014).

Bagimh Degiskenler

Aragtirmanin birinci bagimli degiskeni; bagimsiz dogru tepki sayisidir. Her katilimer igin biri dagitilmis
uygulama, digeri siklastirilmis uygulamayla dgretilmek iizere iki kavram belirlenmistir. Katilimcilarin kiigik
¢ocuklar olmasi ve kavramlar1 yeni 6grenmeleri nedeniyle her uygulamaya bir kavram atanmistir. Belirlenen
kavramlar Emre ve Ahmet i¢in “taze ve geng”, Samet ve Yunus i¢in ise “ciiriik ve geng” olarak belirlenmistir.
Tablo 2'de her katilimei igin belirlenen kavramlar ve &gretiminde kullanilan uygulamalar listelenmektedir.
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Arastirma kapsaminda Ogretilen kavramlar Milll Egitim Bakanlig1 okul dncesi egitim programinda yer alan
kavram havuzundan segilmistir. Secilen bu kavramlar, havuzda bulunan, katilimcilarin bilmedigi ve
bireysellestirilmis egitim planlarinda (BEP) yer alan kavramlar (6gretmenlerinin o 6gretim yilinda 6gretmeyi
amagcladiklar1 kavramlar) arasindan ogretmenleriyle goriisiilerek belirlenmistir. Arastirmaci katilimcilarin
belirlenen kavramlari bilip bilmedigini bir 6n degerlendirme oturumunda degerlendirmistir. Kavramlar gocuklarin
BEP'lerinden segildiginden ve arastirmanin amaci kelime sdyleme becerisi degil kavram 6gretimi oldugundan, bu
kavramlarin 6gretilmesine karar verilmis ve kavramlarin esit zorlukta olduklar1 varsayilmstir.

Tablo 2

Kavramlarin Dagilimi

Katilimcilar Dagitilmig uygulama Siklagtirilmis uygulama
Emre Geng Taze
Ahmet Geng Taze
Samet Geng Ciiriik
Yunus Geng Ciiriik

Her kavram ii¢ basamakta analiz edilmis ve O0gretim siireci ilk basamakla baglamistir. Katilimer ilk
basamakta Ol¢iitii karsiladiginda ikinci basamakta dgretime gegilmistir. Katilimcer ikinci basamakta da 6lgiitii
karsiladiginda ti¢lincii basamakta 6gretime baslanmistir.

Kavramlarin ogretilmesinde kullanilacak uygulama (dagitilmis ya da siklastirilmis) ve bagimsiz
degiskenlerin uygulanma sirasi yansiz olarak belirlenmigtir. Ahmet ve Emre ilk olarak dagitilmis uygulamayzi,
Yunus ve Samet ise siklastirilmis uygulamay1 deneyimlemistir. Arastirmanin diger bagimli degiskenleri; toplam
Ogretim siiresinin yilizdesi ve giinliik yoklama oturumlarindaki yanlis tepki yiizdesidir. Toplam 6gretim siiresi, her
bir uygulama i¢in ilk ve son uygulama oturumu arasinda gecen toplam siire olarak tanimlanmistir. Yanlig tepki
ylizdesi, her uygulama ig¢in, tim giinliik yoklama oturumlarindaki toplam yanlis tepkilerin yiizdesi olarak
tanimlanmistir. Yanlis tepki yiizdesi; toplam yanlis tepki sayisinin giinliik yoklama denemelerinin toplam sayisina
boliinmesi ve sonucun yilizdeye doniistiiriilmesiyle hesaplanmaistir.

Dogru ve Yanhs Tepki Tanimlart

Dogru tepki, dort saniye igerisinde dogru resimli kart1 géstermek olarak tanimlanmistir. Yanlis tepki;
katilimemin dort saniye igerisinde yanlig resimli karti gdstermesi, dort saniye igerisinde herhangi bir tepki
vermemesi, iki resimli karti ayn1 anda gostermesi ve resimli kartlar1 eline almasi, saklamasi ya da yerlerini
degistirmesi olarak tanimlanmstir.

Deneysel Siire¢
Aragtirmanin deneysel siirecine iligkin akig ve detaylar Sekil 1'de yer almaktadir.
Baslama Diizeyi

Baslama diizeyi oturumlarinda; katilimeilarin 6gretilecek iki kavrama (biri dagitilmis, digeri siklastirilmisg
denemelerle 6gretilmek iizere) iligkin performans diizeyi degerlendirilmistir. Bu oturumlarin her birinde; kavram
analizindeki tiim basamaklara ilisgkin performansi ayni anda degerlendirebilmek amaciyla (farkli dokuz resimli
kart ciftinin kullanildig1) dokuz deneme gergeklestirilmistir. Bu resimli kart ¢iftlerinden tigli birinci basamagin
Ogretimi i¢in hazirlanmis olan on setten, {i¢ii ikinci basamagin 6gretimi i¢in hazirlanmig olan on setten ve iicii de
tiglincli basamagin dgretimi igin hazirlanmig olan on setten yansiz (baslama diizeyi oturumlarinin her biri i¢in)
olarak segilmistir.

Her kavram i¢in giinde bir baslama diizeyi oturumu gerceklestirilmistir. Cevre diizenlemesinin ardindan
aragtirmact yonerge vermis (6rnegin, “Hangisi geng? Goster.”) ve dort saniye boyunca katilimcinin tepkisini
beklemistir. Arastirmaci, katilimeinin dogru ya da yanlis tepkisine iligkin herhangi bir geri bildirimde bulunmadan
bir sonraki denemeye ge¢mistir. Katilimeilarin tepkileri veri toplama formuna “+ / -” olarak kaydedilmisgtir.
Bagslama diizeyi oturumlarinda dogru tepkiler pekistirilmemis, yanlis tepkiler gdrmezden gelinmistir.

Giinliik Yoklama Oturumlar:

Katilimeilarin 6gretilmekte olan kavrama iliskin performans diizeyini belirlemek amactyla gilinliik
yoklama oturumlart diizenlenmistir. Bu oturumlar (ilk gilinlik yoklama oturumu disinda) her bir uygulama
oturumundan 6nce gergeklestirilmistir. Bu oturumlar dokuz denemeden olusmaktadir. Uygulama evresi verilerini
glinliik yoklama oturumlarinda toplanan veriler olusturmaktadir. Katilimcilarin tiim basamaklardaki performansini
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ayn1 anda degerlendirebilmek amaciyla her bir basamak icin hazirlanmis arag¢ setlerinden yansiz olarak segilen
dokuz resimli kart ¢ifti (her basamaktan iicer ¢ift) kullanilmistir. Ardisik oturumlarda ayni resimli kart ¢iftlerinin
kullanilmamasina dikkat edilmistir. Bu oturumlarda yalmizca 6gretilen kavram degerlendirilmistir. Giinliik
yoklama oturumlarmin uygulama siireci, baglama diizeyiyle benzer sekilde gergeklestirilmis ve ayni arag setleri
kullanilmistir. Kavramlarin ediniminde basar1 olgiitli, ardisik ti¢ oturumda 8 / 9 bagimsiz dogru tepki olarak
belirlenmistir.

Sekil 1
Deneysel Siireg
Baslama diizeyi
|
Genelleme 6n-test oturumlari
Hedeflenmeyen bilgi on-test oturumlari
Uygulama
Dagitilmis uygulama Siklastirilmis uygulama
Haftalik: 60 deneme (4 giin, glinde 15’er Haftalik: 60 deneme (bir giinde gerceklestirilen
deneme) 60 deneme)
Her 6gretim oturumundan 6nce giinliik Her 6gretim oturumundan 6nce giinlitk
yoklama oturumu (haftada dort defa) yoklama oturumu (haftada bir defa)
| !
Ogretim (haftada dért oturum) Ogretim (haftada bir oturum)
Basamak gegisi degerlendirme oturumlart Basamak gecisi degerlendirme oturumlari
(haftada dort oturum) (haftada bir oturum)

! !

Genelleme son-test oturumlari

!

Hedeflenmeyen bilgi son-test oturumlari

!

Izleme oturumlari

Basamak Gegiglerini Degerlendirme

Ogretim, her kavramim analizinin ilk basamagiyla baslamugtir. Katilimer birinci basamakta 6lgiitii
karsiladiktan sonra ikinci basamagin 6gretimine, ikinci basamakta da 6l¢iitii karsiladiktan sonra iigiincii basamagin
Ogretimine gecilmistir. Bir basamaktan sonrakine gecis, basamak gecisi yoklamalariyla degerlendirilmistir ve bu
oturumlar i¢in basar1 olgiitii ardigik {i¢ oturumda en az 4 / 5 olarak belirlenmistir (Celik & Vuran, 2014; Vuran &
Celik, 2008). Bu oturumlar, her bir Ogretim oturumundan sonra bes dakikalik bir molanin ardindan
gerceklestirilmistir.  Bu oturumlarda yalnizca Ogretimin gerceklestirildigi basamak, bes denemeyle
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degerlendirilmistir. [zlenen siire¢ baslama diizeyi oturumlariyla benzer bigimde gerceklestirilmis ve kavramin ilgili
basamagi i¢in hazirlanan on setten yansiz olarak segilen bes resimli kart ¢ifti kullanilmistir. Bagar1 dl¢iitii, ardigik
i¢ oturumda 4 / 5 bagimsiz dogru tepki olarak kabul edilmistir. Katilimcinin ardigik {i¢ oturumda 6l¢iit kargilar
diizeyde performans gostermesi durumunda, aragtirmact bir sonraki uygulama oturumunda kavramin bir sonraki
basamaginin 6gretimine ge¢mistir. Basamak gegisi yoklama oturumlarindaki 4 / 5 olgiitii ve gilinliik yoklama
oturumlarindaki 8 / 9 6l¢iitii ardigik ii¢ oturumda kargilanmigsa 6gretilen kavramlara yonelik uygulama oturumlari
sonlandirilmistir. Ancak giinliik yoklama oturumlarindaki 8 / 9 6l¢iitii ardisik ti¢ oturumda karsilansa dahi basamak
gecisi yoklama oturumlarinda 4 / 5 olgitii karsilanmamissa 6gretime devam edilmistir. Katilimcilarin bir
basamaktan digerine gegisine iligskin Tablo 3’te ayrintili bilgi yer almaktadir.

Uygulama

Bu calismada Celik ve Vuran (2014) tarafindan agiklanana benzer bir kavram o6gretimi siireci
gerceklestirilmistir. Uygulama evresinde; dagitilmis uygulama kosulunda her deneme icin arastirmaci tiim
katilimcilara, yonerge (6r. "Hangisi geng?") verdikten hemen sonra ipucu (dogru resimli kart1 gdsterip "Bu geng"
diyerek) sunmustur. Aragtirmaci dort saniye katilimemin tepkisini beklemis, katilimcei dogru tepki verdiyse sozel
olarak pekistirmis ve ardindan materyalin iizerindeki kelimeyi isaret ederek okumustur (6r. “Aferin, genci
gosterdin ve burada “geng¢” yaziyor). Katilimer yanlis tepki verdiyse, arastirmaci ipucunu yeniden sunmustur.
Katilimer dogru tepki verdiyse daha az coskulu bir ses tonuyla pekistirilmistir. Katilimer yeniden yanlis tepki
verdiyse bir sonraki denemeye gec¢ilmistir. Arastirmada katilimeilarin dogru tepkileri igin sbzel pekistirecler
kullanilmistir. Kavramlarin 6zelliklerinden dolay: ipuglari siliklestirilmemis, ara¢ setlerinin zorlugu giderek
artirtlmigtir.

Stklastiridmis Uygulama

Bu oturumlarda 15 denemede bir, 1-2 dakika ara verilerek toplam 60 GOgretim denemesi
gerceklestirilmistir. Ogretimi yapilan basamak icin hazirlanmis olan on setten yansiz olarak segilen bes arag seti
kullanilmis ve her set toplamda 12 kez sunulmustur.

Daglmig Uygulama

Tiim 6gretim siireci siklagtirilmis uygulamadakilerle ayni sekilde gerceklestirilmistir. Ancak dagitilmis
uygulama kosulunda giinde 15 deneme olmak {izere dort giinde toplam 60 6gretim denemesi gerceklestirilmistir.
Ogretimi yapilan basamak i¢in hazirlanmis olan on setten yansiz olarak secilen bes arag seti kullanilmis ve her set
oturum basina {i¢ kez (her set toplamda 12 kez) sunulmustur.

Tzleme Oturumlart

Izleme oturumlar1 son yoklama oturumundan 8, 9 ve 10 hafta sonra gerceklestirilmistir. Giinliik yoklama
oturumlartyla ayni siire¢ izlenmistir.

Genelleme Oturumlar:

Genellemeyi degerlendirmek amaciyla ilk uygulama oturumundan 6nce ve son uygulama oturumundan
sonra olmak iizere iki genelleme degerlendirme oturumu diizenlenmigtir. Bu oturumlarda onar deneme
gerceklestirilmistir. Bu oturumlardaki veri toplama siireci, kullanilan resimli kart ¢iftleri disinda giinliik yoklama
oturumlarmdakine benzerdir.

Hedeflenmeyen Bilgi Degerlendirme Oturumlart

Katilimeilarin BEP’leri, hedeflenmeyen bilgiye iliskin amaglar1 belirlemek {izere gbzden gegirilmis ve
katilimcilarin BEP’lerinde okuma yazma beceriyle ilgili bazi amaglarin yer aldig1 goriilmistiir. Okuma, OSB'li
¢ocuklar i¢in miifredattaki en 6nemli becerilerden biridir (Kluth & Chandler-Olcott, 2008). Gorsel kelime okuma,
potansiyel olarak okuma yazma &ncesi ¢ocuklart okuryazarliga gegirebilecek temel bir beceridir (Mandak vd.,
2019) ve gorsel kelime okuma 6gretiminin otizmli ¢ocuklara yonelik okuma 6gretimi igin bazi olasi yararlari
bulunmaktadir (Spector, 2010). Bu nedenle bu ¢aligma ayni zamanda gorsel kelime okumay1 hedeflenmeyen bilgi
olarak ele almaktadir. Hedeflenmeyen bilgilerin edinimi, biri ilk uygulama oturumundan &nce ve digeri son
uygulama oturumundan sonra olmak izere, iki hedeflenmeyen bilgi degerlendirme oturumunda
degerlendirilmistir. Bu oturumlarda uygulama oturumlarinda kullanilan resim kartlar kullanilmistir. Arastirmaci
katilimemin dikkatini gektikten sonra resimli kart1 gostererek “Burada ne yaziyor?” yonergesini vermis ve dort
saniye katilimeinin tepkisini beklemistir. Katilimecinin dogru ya da yanlis tepki vermesine bakilmaksizin (herhangi
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bir geri bildirimde bulunmadan) bir sonraki denemeye ge¢ilmistir. Katilime1 tepkileri veri kayit formuna “+ / -7
olarak igaretlenmistir. Hedeflenmeyen bilgi degerlendirme oturumlarinda onar deneme gerceklestirilmistir.

Gozlemciler Arasi Giivenirlik

Bagimsiz bir gézlemci arastirmanin video kayitlarimi izlemis ve katilimcer tepkilerine iligkin verileri
gozlemciler arasi giivenirlik veri toplama formuna kaydetmistir. Gézlemciler arasi giivenirlik, her katilimer igin
her bir evrenin en az %30'undan toplanmistir. G6zlemciler arasi giivenirlik, uzlasma sayisinin toplam deneme
sayisina boliinmesi ve sonucun yilizdeye doniistiiriilmesiyle hesaplanmistir. Emre, Samet, Yunus ve Ahmet'in
gozlemciler arasi gilivenirlik yiizdeleri sirastyla %100, %100, %99 ve %100'diir.

Uygulama Giivenirligi

Bagimsiz bir gozlemci video kayitlarini izlemis ve uygulama gilivenirligi veri kayit formuna
aragtirmacinin gergeklestirmesi beklenen adimlar1 gerceklestirip gergeklestirmedigine iliskin verileri kaydetmistir.
Arastirmacinin  gergeklestirmesi beklenen adimlar: a) katilimcinin dikkatini ¢ekme, b) yoOnerge sunma, c)
yonergenin hemen ardindan kontrol edici ipucunu sunma, ¢) katilimeimin tepkisini dort saniye bekleme, d) dogru
tepki verdiyse katilimciyr pekistirme, e) katilimer dogru tepki verdiyse, pekistirmenin hemen ardindan
hedeflenmeyen bilgiyi sunma, f) iki saniyelik denemeler arasi siireden sonra siradaki denemeye gegme, g) katilimci
yanlis tepki verdiyse kontrol edici ipucunu tekrar sunma, h) katilimcimnin yanitini bekleme, 1) dogru yanit verdiyse
katilimciy1 daha az coskulu bir bigimde pekistirme, 1) katilimcinin yanitinin dogru olup olmadigina bakmaksizin
bir sonraki denemeye ge¢me, j) dagitilmis uygulama icin 15, siklastirilmis uygulama igin 60 deneme
gergeklestirme. Gozlemci, aragtirmacinin uygulama giivenirligi formunda yer alan adimlart dogru ve eksiksiz bir
sekilde gerceklestirip gergeklestirmedigini formda “+ / -” olarak isaretlemistir. Uygulama giivenirligi verileri her
bir evrenin en az %30'u i¢in toplanmistir. Uygulama giivenirligi, arastirmacinin dogru gergeklestirdigi basamak
sayisinin, gergeklestirilmesi beklenen basamak sayisina boliinmesi ve sonucun yiizdeye doniistiiriilmesiyle
hesaplanmigtir. Ortalama uygulama giivenirligi tiim kosullar ve katilimeilar i¢in %99 ve iizeri bulunmustur.

Sosyal Gecgerlik

Aragtirmanin sosyal gecerligi, katilimcilarin grup egitimlerine devam ettigi iiniversite merkezli uygulama
biriminde gérev yapmakta olan Ogretmenlerin goriisleri almarak degerlendirilmistir. Ogretmenler uygulama
sonunda deneysel siirece iligkin video kayit drneklerini izlemis ve arastirmaci tarafindan gelistirilen sosyal gegerlik
formunu doldurmustur. Sosyal gecerlik formu, dagitilmis ve siklastirilmis uygulamalara iliskin 6gretmenlerin
goriiglerinin soruldugu, uygulamalari1 karsilastirip aralarindan tercihlerini belirtmelerinin istendigi kapali uglu
maddelerden olusan bir formdur. Ogretmenler dagitilmis uygulamaya iliskin daha olumlu gdriis bildirmistir.
Ogretmen goriislerine gore dagitilmis uygulamanin olumlu yénleri; zaman kaybini énlemesi, 6grenci sikilmalarini
en aza indirmesi, kavramm daha fazla genellestirilmesi, unutulma ihtimalinin daha az olmasi, ¢ocugun
motivasyonunu ve dgretimden aldig1 keyfi artirmasi, 6lgiitlerin farkli giinlerde kargilanmasina olanak saglamasidir.
Ogretmenlerin siklastirilmis uygulamalarda begendikleri yonler arasinda zamanin daha verimli olmasi ve bir
giinde ¢aligma imkan1 saglanmas1 yer almaktadir. Ogretmenlerin tamami dagitilmis uygulamay1 siklastirilmis
uygulamaya tercih edeceklerini belirtmislerdir.

Bulgular

Sekil 2'de tiim katilimcilarin etkililik verileri sunulmaktadir. Grafiklerdeki veri yollarindaki bosluklar,
yeni bir haftanin bitis ve baslangicini ifade etmektedir. Etkililik bulgularma gore tiim katilimcilar, dagitilmis
uygulama ile basar 6l¢iitiinii kargilamistir. Kavramlar katilimcilarin BEP'lerinden segildigi igin 6grenemedikleri
kavramlar hakkinda gretmenlerine bilgi verilmis ve dgretmenler bu kavramlari 6gretmeye devam etmistir. izleme
oturumlarinda katilimcilarin kavramlara iliskin performans diizeyi yeniden degerlendirildiginde dogru tepki
ortalamasinin Yunus ve Samet'in 9, Emre'nin 7, Ahmet'in ise 5.3 oldugu goriilmiistiir. Tablo 3, katilimeilarin
basamak gegislerini gdstermektedir.
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Sekil 2
Baslama Diizeyi, Uygulama ve Izleme Oturumlarindaki Bagimsiz Dogru Tepki Sayist
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Tablo 3 incelendiginde kavramlarin birinci basamaginda diger basamaklara gore daha fazla Ggretim
oturumu gergeklestirildigi goriilmektedir. Ayrica dagitilmis uygulama kosulunda bir 6gretim oturumu igin ayrilan
stirenin de birinci basamakta, ikinci ve {iglincii basamaklara gore daha fazla oldugu goriilmiistiir. Katilimeilarin
sistematik Ogretimle Ogrendikten sonra daha kisa slirede ve daha az hatayla &grendiklerini ifade etmek
miimkiindiir. Tablo 4'te; 6l¢iit karsilanana kadar gerceklestirilen toplam deneme sayisi, giinlik yoklama
oturumlardaki yanlis tepki ylizdesi ve tim katilimcilar igin her bir kosulda gegen toplam oturum siiresinin
yiizdesine iligkin veriler yer almaktadir.
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Tablo 3
Katilimcilarin Kavramlara Iliskin Basamak Gecisleri
Ahmet 1. Basamak 2. Basamak 3. Basamak
Oturumlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
DBG 3 0 0 0 0 O 2 4 3 3 4 4 4 4 3 4 5 4 3 3 4 4 4
(4/5)
bGy - 0 0 0 0 O 3 6 4 7 4 5 6 5 1 4 4 3 6 4 8 8 8
(8/9)
SBG 0 0 2 3 2
(4/5)
SGY - 0 6 6 4
(8/9)
Yunus 1. Basamak 2. Basamak 3. Basamak
Oturumlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
bBG 5 2 3 2 3 1 4 45 0 2 4 5 5 3 4 3 5 5 5
(4/5)
DGY - 4 3 3 2 3 4 2 5 6 1 3 4 3 0 0 4 9 9 9
(8/9)
SBG 0 0 2 1 4
(4/5)
SGY - 35 4 0
(8/9)
Emre 1. Basamak 2. Basamak 3. Basamak
Oturumlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
bBG 1 4 0 0 2 11 11 1 1 1 4 4 4 2 2 4 5 4 3 4 5 5
(4/5)
by - 3 5 0 6 1 5 3 4 4 4 5 2 3 3 2 2 5 2 7 4 8 8 9
(8/9)
SBG 0 0 2 3 2
(4/5)
SGY - 0 6 6 4
(8/9)
Samet 1. Basamak 2. Basamak 3. Basamak
Oturumlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
bBG 0 3 1. 1.0 2 0 OO O O 5 5 5 5 5 5 4 5 5
(4/5)
bGy - 0 1 2 3 5 3 6 3 5 5 4 9 9 9 9 9 9 9 9
(8179)
SBG 1 2 2 0 1
(4175)
SGY - 3 2 3 4
(8/9)

Not: DBG = Dagitilmis uygulama basamak gecisi; DGY = Dagitilmis uygulama giinliik yoklama; SBG = Siklastirilmig
uygulama basamak gegisi; SGY = Siklagtirilmis uygulama giinliik yoklama.

Tablo 4'te tiim katilimcilar i¢in dagitilmis ve siklagtirilmig uygulamalarin verimliligine iliskin bulgular
yer almaktadir. Tabloda goriildiigii gibi Ahmet siklagtirilmis uygulamada 300 deneme ve 2 saat 23 dakika toplam
Ogretim siiresine ragmen Ol¢iit kargilar diizeyde performans sergilememistir. Ancak 345 deneme ve 1 saat 59
dakika toplam Ggretim siiresi sonucunda dagitilmis uygulama kosulunda 6lgiitii karsilamistir. Yunus, 300 deneme
ve 1 saat 58 dakika toplam Ggretim siiresi sonunda dagitilmis uygulamada Olgiit karsilarken, siklastirilmig
uygulamada 300 deneme ve 1 saat 43 dakika toplam 6gretim siiresi sonucunda 6l¢iit karsilar diizeyde performans
sergilememistir. Emre, 360 deneme ve 1 saat 59 dakikalik toplam 6gretim siiresi sonunda dagitilmis uygulama
kosulunda 6l¢iitii kargilarken, siklastirilmig uygulamada 360 deneme ve 1 saat 46 dakika toplam Ggretim siiresi
sonucunda olgiit karsilamamigtir. Samet, 300 deneme ve 2 saat 3 dakika toplam 6gretim siiresi sonucunda
dagitilmis uygulama ile hedef kavrami edinmis ancak siklastirilmig uygulama ile 300 deneme ve 1 saat 48 dakika
toplam ogretim siiresi sonucunda oOlgitii karsilamamistir. Verimlilik bakimindan siklastirilmig  uygulama
oturumlarinin, dagitilmis uygulama oturumlarina gére daha kisa oldugu ancak dagitilmis uygulamalarda daha az
hata gergeklestigi goriilmektedir. Tablo 5'te dagitilmig ve siklastirilmis uygulamalarin 6n test ve son test genelleme
verileri sunulmaktadir.
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Tablo 4
Dagitilmig ve Siklastirilmis Uygulamalarin Verimliligi
Katilimet Bagimsiz Olgiit karsilanana kadar Yoklama oturumlarindaki ~ Toplam siirenin
degisken gerceklestirilen toplam deneme sayist  yanlis tepki yiizdesi (%) yiizdesi (%)

Ahmet Dagitilmig 345 21 41
Siklastirilmis 300 33.3 39
Dagitilmig 300 34 39
YUNUS o astimlmis 300 40 34
Emre Dagitilmig 360 324 33
Siklastirilmis 360 33.3 29
Samet Dagitilmig 300 21.7 41
ame Siklastirilmis 300 40 36

Tablo 5 verileri incelendiginde katilimcilarin dagitilmig ya da siklagtirilmis uygulamalarla genelleme
Olciitiinii karsilamadig1 goriilmektedir. Bununla birlikte Ahmet ve Emre'nin genelleme verileri incelendiginde son
test verilerinde, 6n test verilerine gore onemli bir artis oldugu goriilmektedir. Ayrica katilimeilarda 6gretilen
kavramlara iligkin hedeflenmeyen bilgi edinimi ger¢eklesmemistir.

Tablo 5
Genelleme Degerlendirme Oturumlarindaki Dogru Tepki Sayilar

Katrhmeilar _ Dagitilmig uygulama _ Siklagtirilmig uygulama
On-test genelleme Son-test genelleme On-test genelleme Son-test genelleme
Ahmet 0 6 0 6
Yunus 4 7 0 0
Emre 4 5 3 6
Samet 4 4 4 3
Tartisma

Bu calismada dagitilmig ve siklastirilmis uygulamalarin  etkililik ve verimlilik bakimindan
karsilagtirilmasi amaglanmistir. Arastirma bulgularina gore, dagitilmis uygulamanin tiim katilimcilara kavramlarin
ogretilmesinde daha etkili oldugu goériilmektedir. Bu bulgu, dagitilmis ve siklastirilmig uygulamalar: karsilagtiran
onceki ¢caligmalarla (Haq vd., 2015; Haq & Kodak, 2015) tutarlidir. Tiim katilimcilar hedef kavramlar1 dagitilmis
uygulamalarla edinmis, ancak siklastirilmig uygulama kosulunda katilimcilarin  higbirinde edinim
gerceklesmemistir. Bu ¢alismanin bulgulari dogrultusunda okul 6ncesi donemdeki OSB'li ¢ocuklara kavram
ogretiminde dagitilmis uygulamanin daha etkili oldugu sdylenebilir.

Onceki ¢aligmalarda (Haq vd., 2015; Haq & Kodak, 2015), bu ¢alismanin bulgularina benzer sekilde, tiim
katilimeilar igin dagitilmis uygulama ile edinimin daha hizli gergeklestigi goriilmiistiir. Verimlilige iligskin bulgular
incelendiginde, dagitilmis uygulama kosulunda katilimcilarin kavramlar: daha kisa siirede 6grendikleri ve giinliik
yoklama oturumlarinda daha az hata yaptiklari goriillmektedir. Dagitilmis uygulamanin daha etkili goriilmesinin
iki olast agiklamasi olabilecegi diisiiniilmektedir. Birincisi, pekistire¢ olarak yalnizca coskulu, sozel pekistireg
kullanilmasinin; siklagtirtlmis uygulama kosulunda, haftada bir giin sunulan ¢ok sayida deneme sirasinda
pekistirici etkisini azaltmis olabilecegi sdylenebilir. Ikincisi, 6grenme olaylarini dagitmanimn ve bunlar arasinda
baska etkinliklere yer vermenin, bir araya toplamaktan daha uzun vadeli 6grenmeyle sonuglandigi ifade
edilmektedir (Kornell, 2009; Vlach vd., 2008). Bu caligmada siklastirilmis uygulama kosulunda katilimeilar o
hafta i¢in planlanan toplam deneme sayisina ulasana kadar yalnizca hedef davranislara maruz kalirken, dagitilmis
uygulama kosulunda katilimcilar oturumlar arasinda farkli 6grenme etkinliklerine katilmistir.

Toplam Ggretim siiresinin yiizdesine iliskin veriler, dagitilmig ve siklastirilmis uygulamalar arasinda
onemli bir fark olmadigini, siklastirilmis uygulama kosulunda toplam 6gretim siiresinin biraz daha diisiik oldugunu
gostermektedir. Siklagtirnllmis uygulama kosulunda bir giinde ¢ok sayida deneme sunulmustur. Bu nedenle
katilimcilarin oturumu bir an dnce sonlandirmak igin tepkilerini hizlandirmis olabilecekleri diisliniilmektedir. Bu
durumun ayn1 zamanda, siklagtirilmis uygulama kosulunda katilimcilarin daha fazla yanlis tepki vermesini de
aciklayabilecegi diisiiniilmektedir.

Bulgulara gore 6gretilen kavramlarin birinci basamaginda diger basamaklara gore daha fazla dgretim
gergeklestirilmistir. Ayrica dagitilmig uygulama kosulunda ikinci ve {iglincli basamaklarda gecen 6gretim siiresi
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birinci basamaga gore daha azdir. Katilimcilarin sistematik 6gretimle 6grendikten sonra daha kisa siirede, daha az
hatayla 6grenmeye basladiklar diistinilmektedir.

Miidahaleden 8, 9 ve 10 hafta sonra kalicilik verileri toplanmis ve iki katilimeinin edindikleri kavramlari
korudugu goriilmiistiir. Diger iki katilimer ise basar1 6lgiitiinii kargilamasa da performans diizeylerinde baglama
diizeyine gore artis gergeklesmistir. Haq ve Kodak’mn (2015) ¢alismasinda tiim katilimeilarin edinilen kavramlart
korudugu goriilmektedir. Ancak ilgili ¢aligmada uygulamadan 2, 4 hafta ve 1, 2 ve 3 hafta sonra kalicilik verileri
toplanmistir. Dolayisiyla uzun siireli kalicilik verileri olmadigint sdylemek miimkiindiir. Bu arastirma, iki
katilimemin kavramlari korumasi bakimindan ilgili ¢alismayla tutarli olmakla birlikte, uzun siireli izleme
verilerinin toplanmis olmasi bakimindan bu ¢alismadan farklilik gostermektedir.

Bu ¢alismada genelleme oturumlarinda katilimcilarin 6grendikleri kavramlar: farkli araglara genelleyip
genelleyemedikleri degerlendirilmistir. Siklastirilmis uygulama ile sunulan kavramlara iliskin 6n test ve son test
genelleme verileri arasinda anlamli bir fark bulunamamistir. Ote yandan dagitilmis uygulama ile sunulan
kavramlara iligkin ii¢ katilimcinin son test genelleme verileri 6n test verilerinden olumlu yonde farklilik gosterse
de olgiitii karsilayacak diizeyde degildir. Bu durumun 6gretim oturumlarinda arag¢ seti olarak fotograflarin,
genelleme oturumlarinda ise ¢izimlerin kullanilmasiyla agiklanabilecegi diistiniilmektedir. Dagitilmis ve
siklastirilmis uygulamalar1 karsilagtiran gegmis ¢alismalarda (Haq & Kodak, 2015; Haq vd., 2015) genelleme
verisi toplanmamistir ve bu arastirmanin bu bakimdan farklilik gosterdigi ifade edilebilir.

Cocuklarin BEP'leri okuma yazmayla ilgili hedef becerileri icerdiginden, aragtirma kapsaminda
hedeflenmeyen bilgi olarak ele alinmak istenmistir. Bu kapsamda 6gretilen kavramlarin adlarinin okunmasi
hedeflenmeyen bilgi olarak segilmistir. Arastirmanin bulgulart katilimeilarin higbiri i¢in hedeflenmeyen bilgi
edinimi gergeklesmedigini gdstermektedir. Katilimeilarin gorsel kelime tanima konusunda hazir olmadiklar
distiniilerek bu durum ogretmenlerine bildirilmistir. Bu calismada katilimcilarin 6gretmenlerinden sosyal
gegcerlilik verileri toplanmis olup, 6gretmenler siklagtirilmis uygulamaya gore dagitilmis uygulamaya iliskin daha
olumlu goriis bildirmistir. Ogretmenlerden sosyal gecerlik verilerinin toplanmasinin yani sira &gretilecek
kavramlarin katilimecilarin BEP'lerine gore belirlenmesinin de caligmanin sosyal gecerliligini giiclendirdigi
diisiiniilmektedir. Bu ¢aligmanin sosyal gecerlik ve hedeflenmeyen bilgi ediniminin degerlendirilmesi bakimindan
alanyazina katki saglayacagina inanilmaktadir.

Bu calismanin giiglii yonlerinin yani sira bazi sinirliliklar1 da bulunmaktadir. Birincisi, katilimcilar sozel
ifade edici dil becerisine sahip olmasina ragmen hedef davranigin yalnizca dogru materyali gosterme davranigiyla
sinirlt olmasidir. Katilimeilarin 6grendikleri kavrami ifade eden resimli karti gordiiklerinde kavramin adm
soyledikleri goriilse de bu durum deneysel verilerle desteklenememektedir. Ikinci smirlilik, calismanm klinik
ortamda yiiriitiilmiis olmas1 ve katilimecilarin dogal ortamdaki tepkilerinin kaydedilememis olmasidir. Ileri
aragtirmalarda dagitilmis ve siklagtirilmig uygulamalar farkli hedef becerilerde, farkli yas grubundaki 6grencilerle,
farkli uygulayicilarla ve 6grencinin dogal ortami gibi farkli ortamlarda incelenebilir.

Siklastirilmis uygulama kosulunda haftada tek oturum, dagitilmis uygulama kosulunda ise haftada dort
oturum gerceklestirilmigtir. Dagitilmig uygulama kosulunda her oturum 6ncesinde yoklama yapilmasinin sinanma
etkisi yaratmis olabilecegi diigiiniilmektedir. Ancak sonuglar, katilimcilarin dagitilmis uygulama kosulunda 6l¢iit
karsilarken, siklastirilmis uygulama kosulunda birinci basamagi bile gegemediklerini gdstermektedir. leri
arastirmalar i¢in; siklastirilmis uygulama kosulunda her 15 deneme arasinda yoklama yapilmasi ya da dagitilmis
uygulama kosulunda haftada yalnizca bir yoklama yapilmasi 6nerilebilir. Bununla birlikte siklastirilmis uygulama
kosulunda yoklamalarm sik yapilmasimin deneme sayisini agirt artiracagi, haftada sadece bir yoklama yapmanin
ise adim gegislerinin kagirilmasina neden olabilecegi diistiniilmektedir.

Tiirkiye'de OSB'li ¢ocuklarin ¢ogu devlet okullarmin yani sira 6zel 6zel egitim ve rehabilitasyon
merkezlerinden de egitim almaktadir. Bu merkezlerde haftada iki-ii¢ saat egitim verilmektedir. Ogrencilerin
haftalik ders saatleri genellikle bir giinde toplanmakta, bagka bir deyisle genellikle siklastirilmis uygulamalar
gerceklestirilmektedir. Bu arastirma ve benzerlerinin (Haq & Kodak, 2015; Haq vd., 2015) bulgulart; siklastirilmig
uygulamanin, dgretimin etkililigini dnemli dlgiide azalttigim gostermektedir. Dolayisiyla OSB'li ¢ocuklarin 6zel
0zel egitim ve rehabilitasyon merkezlerinden alacaklar1 haftalik iki saatlik destek egitim hizmetlerinin yeterli ve
etkili olmayacagi sonucuna varilabilir. Ayrica, Tiitkiye Cumhuriyeti Milli Egitim Bakanligi'na bagli devlet
okullarinda sunulan egitim hizmetleri ve programlar1 planlanirken bu bulgularin dikkate alinmasi gerekliligini
yinelemektedir.

Bu calismadan uygulamaya ve ileri arastirmalara yonelik bazi oneriler ¢ikarilmistir. Oncelikle
dgretmenlere OSB'li ¢ocuklara kavramlar1 dgretirken dagitilmis uygulamay: kullanmalar1 onerilebilir. kinci
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olarak, OSB'li bireylere beceri 6gretimi gibi farkli hedef davraniglarin 6gretilmesinde dagitilmis ve siklastiriimis
uygulamalarin etkililigi ve verimliliginin farklilasip farklilasmadigi incelenebilir. Ayrica farkli 6zel gereksinimli
Ogrenci gruplarina kavram ya da beceri dgretiminde dagitilmis ve siklastirilmis uygulamalarin etkililik ve
verimliliginin farklilagip farklilasmadigi incelenebilir. Bunlarin yani sira, bu arastirmadan farkli olarak eszamanli
ipucuyla 6gretim disindaki 6gretim yontemleri kullanilarak dagitilmis ve siklastirilmis uygulamalarin etkileri
karsilastirilabilir. Ayrica farkli yag grubundaki 6grencilerle, farkli uygulayicilarla ve 6grencinin dogal ortami gibi
farkli ortamlarda arastirma yinelenebilir. Her uygulama kosulunda (dagitilmis ve siklastirilmig) 6grencilere en az
iki kavram Ogretilerek denek i¢i yinelemeler yapilabilir. Son olarak hedeflenmeyen bilgi olarak 6grencilerin
kavram adlarimi s6ylemeleri amaglanabilir.

Yazarlarin Katki Diizeyleri

Bu calisma birinci yazarin yiiksek lisans tezinden iiretilmistir. Ikinci yazar tez danismanidir. Arastirma
stirecinde iki yazar da gérev almistir.
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Abstract

Introduction: This study aimed to compare the effectiveness, efficiency, maintenance, generalization, and social
validity of distributed and massed practices in concept teaching to children with autism spectrum disorder.

Method: The participants were four children with autism spectrum disorder aged between 4.5 and 5.5 years. The
present study used an adapted alternating treatments design.

Findings: The results showed that (a) all participants reached the mastery criterion more quickly in the distributed
practice condition, (b) two participants maintained concepts 8, 9, and 10 weeks after the intervention in the
distributed practice condition, (c) none of the participants reached the generalization criterion, and (d) social
validity data showed that teachers had positive opinions about the distributed practice.

Discussion: Results of this study were parallel to previous studies and showed that massed practice considerably
reduces the effectiveness of teaching.
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Introduction

Discrete trial training (DTT) or discrete trial instruction (DTI) is a one-to-one instructional method based
on applied behavior analysis where skills are taught in a planned, controlled, and systemic manner. This method
includes structured instructional opportunities consisting of trials with a definite beginning and end. A trial has
four components: the teacher's presentation, the child's response, a planned outcome, and the interval between
trials (Smith, 2001). At the beginning of each trial, the teacher presents an instruction or stimulus that will enable
the child to exhibit the target behavior. In DTT, data are usually collected in each trial. Practices such as task
analysis, prompting, reinforcement, and time delay are used in teaching with DTT. It is one of the evidence-based
practices with proven effectiveness in teaching several new skills and discriminations between events to children
with autism spectrum disorder (ASD) (Lerman et al., 2016; National Autism Center [NAC], 2015; National
Clearinghouse on Autism Evidence and Practice [NCAEP], 2020) since it offers several learning opportunities
within an instructional session (Smith, 2001). Discrete trial training is often used in combination with the errorless
teaching procedure, which provides a systematic presentation of the prompt. The simultaneous prompting
procedure is one of the errorless teaching procedures. In the simultaneous prompting procedure, a controlling
prompt is presented immediately after the target stimulus is presented. The simultaneous prompting procedure is
one of the easiest and most effective ways of providing prompts (Collins et al., 2018). DTT can be presented using
distributed or massed practices with simultaneous prompting procedure.

It is of great importance to provide each student effective instruction in the most efficient way possible.
Hence there is always a need to determine instructional arrangements that can produce better learning outcomes
for children with ASD. One of these arrangements is distribution of sessions across time. Massed practice is an
instructional arrangement where all teaching opportunities are presented in one teaching session within a day.
Distributed practice, on the other hand, is an instructional arrangement with shorter instructional sessions
distributed over a few days of the week (Haq & Kodak, 2015; Haq et al., 2015).

Hag and Kodak (2015) compared distributed and massed practices in terms of acquisition and
maintenance of tacts and textual behavior using constant prompt-delay procedure in two typically developing
children. The researchers found that distributed practice was more efficient and both participants gave more correct
responses in follow-up sessions in the distributed practice condition. Distributed practice versus massed practice
for learning in children with ASD has not been an area of focus in the research literature (O’Laughlin, 2020). Only
one study similar to the current study, which investigated distributed practice and massed practice with children
with ASD, has been found. In that study, Haq et al. (2015) compared distributed and massed practices by evaluating
their efficiency in teaching tacts, textual behavior, and intraverbal behavior to three children with ASD. The
researchers found that distributed practice was more efficient for all participants and did not collect maintenance
data in their study. Hence there are limited implications on maintenance, generalization, non-targeted information,
and social validity from these studies. The authors suggested that it would be beneficial to continue to evaluate the
ways to shape education to provide the best outcomes for diverse learners.

Therefore, it can be said that there is not sufficient scientific basis for deciding on which of these two
practices should be preferred in terms of some variables such as efficiency, facilitation of generalization, or
maintenance effects for children with ASD. Children with ASD benefit from educational services in public schools
five days a week, free of charge, in Tiirkiye. In addition to public schools, children can benefit from private special
education and rehabilitation centers, and the government pays the expenses of these services or therapies to these
centers for two hours per week. If families desire to receive additional hours of services, they must pay for it on
their own (Melekoglu, 2014; Vuran & Unlii, 2012). For this reason, children usually receive services from these
organizations one or two days a week, which means that they usually have mass practices. On the other hand, it is
known that greater effects may be achieved when treatment is intense for children with ASD (Eikeseth, 2009;
Lovaas, 2003). Therefore, it can be said that there is a need to inform the special education services in Turkey
regarding more efficient ways of delivering instruction to make the necessary educational arrangements. More
research is needed to provide evidence-based teaching strategies for teachers working with children with ASD, as
research in these areas is limited.

This study replicated and extended the study by Haq et al. (2015). The current study’s purpose was to
compare distributed and massed practices in terms of effectiveness, efficiency, non-targeted information,
maintenance, generalization effects, and social validity in teaching concepts to children with ASD.

1. Do the effectiveness of distributed and massed practices differ in acquisition, maintenance, and
generalization when teaching concepts to children with ASD?
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2. Are there differences between distributed and massed practices in teaching concepts to children with ASD
concerning: a. the number of trials until the criterion is met, b. total teaching time until the criterion is
met, and c. is there a difference in the percentage of errors until the criterion is met?

3. Does the acquisition of non-targeted information differ between distributed and massed practices?

4. What are the opinions (social validity) of the teachers of the participants regarding the target behaviors,
the practices used in the study, and the findings of this study?

Method

The research was ethically approved by Anadolu University Ethics Committee at its meeting dated
25.01.2017 with decision number 2194. Before the study, the parents of the children signed a written consent form
stating that they allowed their children to participate in the study, and pseudonyms were used for the participants.

Research Model

This study used an adapted alternating treatments design, one of the single-subject research designs. The
adapted alternating treatments design is used to compare the effects of two methods (Kurt, 2018; Sindelar et al.,
1985). Differences between two methods are demonstrated when acquisition of one instructional set is more rapid
than acquisition of the other, and the effect is consistent across subjects, settings, and behaviors (Sindelar et al.,
1985). In this study, distributed and massed practices were compared in terms of the effectiveness and efficiency
in concept teaching to the participants.

Participants

Four boys with ASD aged between 4.5 and 5.5 years participated in the present research. When
determining the participants, they were expected to have some prerequisites at the time of the study. These
prerequisites were as follows: being diagnosed with ASD, being under six, following directions, paying attention
to the activity for at least five minutes, and being able to show the wanted object/picture card among familiar
objects/picture cards. The experimenter determined whether the participants met the prerequisites in an assessment
session. In this session, the experimenter interviewed the children’s mothers and confirmed the children’s ages
and the clinical diagnosis of ASD established by a qualified specialist. The children’s diagnosis was also confirmed
by the Turkish version of the Gilliam Autism Rating Scale-2 (TV-GARS-2; Diken et al., 2012), and scores were
120, 107, 114, and 115. Then, in a pre-arranged activity, the experimenter tested whether the children followed
the directions, paid attention to the activity, and showed the named objects. To be included in the study, the children
were expected to respond correctly to at least seven of ten directions, complete a five-minute activity, and show at
least seven of the ten familiar objects they were asked to show.

All participants were attending group training at a university-based clinic for two years and were receiving
preschool education in public schools and a private special education and rehabilitation center. They could
establish sentences using 2-3 words but had limitations in initiating and maintaining a conversation and responding
to questions in the context. They performed nearly all skills through Level 1 on the listener subtest from the Verbal
Behavior Milestones Assessment and Placement Program (VB-MAPP; Sundberg, 2008). In addition, skills such
as following directions and showing the wanted object among familiar objects, which are among the prerequisites,
are also listener skills. The participants were Turkish children raised in urban areas with the same ethnic
background.

The experimenter was a research assistant who had a bachelor's degree in special education and was
continuing her graduate education in special education. During her undergraduate and graduate education, the
experimenter took courses on applied behavior analysis, DTT, and errorless teaching procedures. At the time of
the study, the experimenter had five years of experience working with children with developmental disabilities
and using DTT/errorless teaching procedures.

Setting and Materials

Baseline, intervention, generalization, non-targeted information, and follow-up sessions were conducted
in one of the laboratories at the university-based clinic. The laboratory was a 3 x 4 m room with two chairs and a
table where the experimenter and participant could sit face-to-face. There was also an observation mirror in the
laboratory. Massed practice sessions were held once a week, and distributed practice sessions were held four days
a week. All sessions were conducted before noon.
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There was one target concept per condition. Picture cards were used to teach concepts to children. Each
concept was analyzed in three steps: 1) Showing the correct material among two picture cards of the same kind
and style, 2) Showing the correct material among picture cards of the same type but different styles, 3) Showing
the correct material among picture cards of different kinds and styles. In the first step, the exemplary and non-
exemplary photographs were the same except for the differential feature of the concept. In the second step, a non-
distinctive feature of the concept was added to the photographs. In the third step, the non-distinctive features were
diversified. A total of 30 picture card pairs, ten for each step, were prepared. Table 1 presents the analysis of each
concept and examples of material sets. The same materials were used in the probe, intervention, and follow-up
sessions. Data sheets were also used to record the participants’ responses as “correct/incorrect”.

Table 1
Concept Analysis

Steps Fresh Young Rotten
Showing the young one among .
Showing the fresh one among the photographs of people of the same S:;g;ngtézesgﬁt:ii%gean d
same kind and style of food picture race, same gender, similar dress and g .
- style of food picture cards
Step 1 cards (e.g., a fresh orange/a rotten appearance (e.g.,a young Asian (e.9., a fresh carrot/a rotten
orange, both photographs on a woman with short hair/an older Asian ca.rrb‘t both photoaraphs
white background) woman with short hair, both ona v(1hite bgck rgun%l)
photographs on a white background) g
Showing the young one among .
Showing the fresh one among the photographs of people of the same Showing ;he rotterll_or:je d
same kind and different styles of race, same gender, similar dress and 3'_?]?”9 the S?me : 'f“ 3”
food picture cards (e.g., a bunch of attire but differing only in one feature : terent Sté/ €0 oc; h
Step 2 fresh green grapes/a bunch of rotten  related to dress and attire (e.g., a plg ure Ica/r S (tf'g" atres
red grapes, both photographs on a young white woman wearing a re Iap%e ﬁ roh en greehn
white background) hijab/an older white woman wearinga ~ 8PP'€. oth photographs on
hijab and glasses, both photographs on a white background)
a white background)
Showing the young one among Showing t_he rotten_one
Showing the fresh one among photographs of people of a different  &mond different kinds and
different kinds and styles of food race, gender, and dress (e.g., awhite  Syles of food picture cards
Step3  picture cards (e.g., a fresh apricot/a ~ young man with glasses and without a (e.g., abundie of uncooked

rotten pear, both photographs on a
white background)

mustache/a black older man with a
mustache and without glasses, both

fresh green beans/a rotten
pumpkin, both
photographs on a white

hot h hite back d
photographs on a white background) background)

The name of the concept was written on picture cards to assess non-targeted information acquisition.
While the cards used in the probe, intervention, and follow-up sessions consisted of photographs, the material sets
used in the generalization sessions consisted of cards with cartoons on them. Since the instruction materials
consisted of photographs, which required the participants to select between more and more irrelevant features, and
a large number of material sets were used, we expected it would already lead to generalization. Therefore, we
preferred cartoons for generalization sets, thinking it would be more difficult to distinguish between them.

Dependent Variables

The number of independent correct responses was the first dependent variable in this study. Two concepts
were determined for each child: one to be taught with distributed practice and one to be taught with massed
practice. Since the participants were young children and had just learned the concepts, one concept was assigned
to each condition. The determined concepts were “fresh and young” for Emre and Ahmet, and “rotten and young”
for Samet and Yunus. Table 2 lists the concepts and practices for each participant. We selected the concepts from
the pool in the preschool curriculum of the Ministry of National Education of Tiirkiye. The experimenter
interviewed the participants’ teachers to determine the concepts that the participants did not know among the
concepts in the pool and were included in the participants’ individualized educational plans (IEPs). Then, the
experimenter tested whether participants knew the concepts or not. The concepts that the teachers planned to teach
that year were selected and taught in this study. Since the concepts were selected from the children's IEPs and our
target was concept teaching, not word utterance skills, we decided to teach these concepts and assumed that they
were of equal difficulty.
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Table 2
Distribution of Concepts
Participants Distributed-trial instruction Massed-trial instruction
Emre Young Fresh
Ahmet Young Fresh
Samet Young Rotten
Yunus Young Rotten

Each concept was analyzed in three steps, and the instructional process started with the first step. When
the participant met the criterion in the first step, the second step was taught. When the participant met the criterion
in the second step, the third step was taught.

The practice which would be used to teach the concepts was determined randomly, similar to the order of
applying the independent variables. Ahmet and Emre experienced distributed practice first, while Yunus and
Ahmet experienced massed practice. The percentage of the total duration of instruction and the percentage of
incorrect responses in the daily probe sessions were the other dependent variables. The total duration of instruction
was defined as the total time between the first and the last intervention session in each condition. The percentage
of incorrect responses was defined as the percentage of total incorrect responses across all daily probe sessions in
each condition. It was calculated by dividing the total number of incorrect responses by the total number of daily
probe trials and converting the result into a percentage.

Independent Variables

Two practices, distributed and massed, were the independent variables in this study. It was planned to
teach two concepts to each participant. One concept was taught with distributed and the other with massed practice.
Both conditions were conducted with 60 trials per week for each participant and each concept. In the massed
practice condition, all trials were presented in a single session but with a short break every 15 trials (1-2 minutes,
not included in the session duration), i.e. 60 trials were conducted one day per week. In the distributed practice
condition, 15 trials were conducted per day, i.e. 60 trials per week. We used a simultaneous prompting procedure
to teach concepts to the participants. During the intervention sessions, only positive examples were taught, and no
instruction was delivered regarding non-examples (Celik & Vuran, 2014).

Definitions of correct and incorrect responses

A correct response was defined as pointing to the correct material within four seconds. An incorrect
response was defined as pointing to the unwanted material within four seconds, giving no response within four
seconds, pointing to two materials at the same time, and stowing materials, hiding them, or changing their places.

Procedure

We explained the procedure implemented in this study in Figure 1 with a flowchart, and details of the
procedure are listed below.

Baseline

In baseline sessions, the levels of the participants for the two concepts to be taught (one with distributed
and one with massed practice) were evaluated. In these sessions, nine trials were conducted, and nine picture card
pairs were used to assess all steps in the concept analysis at once. Three of these pairs were selected from the ten
sets prepared for the first step, three from the ten sets prepared for the second step, and three from the ten sets
prepared for the third step randomly for each baseline session.

Only one probe session was conducted for each concept in a day. After the environmental arrangement,
the experimenter delivered the instruction (e.g., “Which one is young? Point to it.””) and waited for the participant’s
response for four seconds. Whether the participant gave a correct or incorrect response, the experimenter provided
no feedback and proceeded to the next trial. The participants’ responses were recorded as “correct/incorrect” on
the datasheet. During the baseline sessions, correct responses were not reinforced, and incorrect responses were
ignored.

Daily probe sessions

Data on the dependent variables were collected before the intervention sessions, except for the first
intervention session. We conducted nine trials in these sessions. Data on the intervention phase were collected
during the daily probe sessions. In these sessions, the participants’ performance regarding the concepts taught was
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evaluated. Nine material sets were used from all sets to assess the participants’ performance in all steps at once.
During the daily probe sessions, three out of ten pre-arranged material sets were randomly determined for each
step of the concept, and the same material sets were not used in consecutive sessions to evaluate the participants’
performance. Only the concept taught was probed in these sessions. Procedures and materials were identical to
those used in the baseline sessions. The mastery criterion determined for these concepts was 8/9 independent
responses across three consecutive sessions.

Figure 1
Experimental Process

Baseline
i

Generalization assessment sessions (pre-test)

|

Non-targeted information assessment sessions
(pre-test)

1

Intervention

1 1

Distributed practice
Weekly: 60 trials 15 trials per day across 4
days

Massed practice
Weekly: 60 trials 60 trials on one day

1 !

Daily probe before each session (four times a

Daily probe before each session (once a week)

week)
Instruction (Four sessions a week) Instruction (One session a week)
Test trials after each session (Four times a Test trials after each session (one session a
week) week)
1
Generalization assessment sessions (post-test)
|

Non-targeted information assessment sessions
(post-test)

1

Maintenance
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Test Trial Sessions

Teaching started with the first step of analysis of each concept. After the participant met the criterion in
the first step, the teaching of the second step was started, and after the participant met the criterion in the second
step, the teaching of the third step was began. Transition between one step to the next was evaluated with test
trials. The mastery criterion was minimum 4 / 5 across three consecutive sessions (Celik & Vuran, 2014; Vuran &
Celik, 2008). If the 4 / 5 criterion in the test trial sessions and the 8 / 9 criterion in the daily probe sessions were
met in three consecutive sessions, the intervention sessions for the concepts taught were terminated. However,
even if the 8 /9 criterion in the daily probe sessions was met in three consecutive sessions but the 4 /5 criterion in
the test trial sessions was not met, the intervention was continued. These sessions were conducted to decide on the
transition from one step to the next after a five-minute break after each intervention session. In these sessions, only
the step being taught was probed with five trials. Procedures were identical to those implemented in the baseline
sessions. Five material sets selected randomly from the ten sets prepared for that step were used. The mastery
criterion was 4 / 5 independent responses across three consecutive sessions. If the participants reached the mastery
criterion in three consecutive sessions, the experimenter proceeded to the next step in the next session.

Intervention

For each trial in the intervention phase, the experimenter provided the prompt (pointing and saying “This
is young”) immediately after delivering the instruction “Which one is young?” in the distributed practice condition
to all participants. In the massed practice condition, the experimenter delivered the instructions “Which one is
fresh?” to Emre and Ahmet and “Which one is rotten?” to Samet and Yunus. After delivering the instruction, the
experimenter provided the prompt “This is fresh” to Emre and Ahmet and “This is rotten” to Samet and Yunus.
The experimenter waited for the participant’s response for four seconds, praised the participant’s correct response,
and then pointed out the word on the material and read it (e.g., “Well done, you pointed to the young one, and it is
written “young” here.”). If the participant gave an incorrect response, the experimenter delivered the prompt again.
If the participant gave a correct response, the experimenter reinforced him with a less enthusiastic voice. If the
participant gave an incorrect response again, the experimenter proceeded to the next trial. Only descriptive praise
was used as a reinforcer. Due to the concepts’ characteristics, prompts were not faded, and the difficulty of the
materials was increased progressively.

This study implemented a concept teaching procedure similar to that described by Celik and Vuran
(2014). After performing all teaching trials in the day, the experimenter conducted a five-trial test session with the
material sets determined for that step to transition from one step to the next one. In these test trials, the mastery
criterion was 4/5 across three consecutive sessions. When the criterion was met, the experimenter started to teach
the next step with the materials determined for that step. The instruction continued until the transition criterion
was met in all three steps. If the 4/5 criterion in the test trials and the 8/9 criterion in the daily probe sessions were
met in three consecutive sessions, the intervention sessions for the concept being taught were terminated. If the
8/9 criterion was met in three consecutive sessions during the daily probe sessions but the 4/5 criterion was not
met in the test trials in three consecutive sessions in all steps, the intervention sessions continued. Table 4 regarding
the step transitions from one step to another may provide more explanations.

Massed practice. In these sessions, 60 instructional trials were conducted with a 1-2-minute break in 15
trials. Five material sets that were randomly selected from the ten sets prepared for the step were used, and each
set was presented 12 times in total.

Distributed practice. All instructional procedures were identical to those in massed practice. However,
in the distributed practice condition, a total of 60 instructional trials were carried out over four days, with 15 trials
per day. Five material sets that were randomly selected from the ten sets prepared for the step were used, and each
set was presented three times per session, so each set was presented 12 times in total.

Follow-up Sessions

Follow-up sessions were conducted 8, 9, and 10 weeks after the last probe session. Procedures were
identical to those implemented in the daily probe sessions.

Generalization Assessment Sessions

To evaluate generalization, two generalization assessment sessions were conducted, one before the first
intervention session and one after the last intervention session. Ten trials were carried out in each session. The
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data collection process in these sessions was similar to that in the daily probe sessions except for the materials
used.

Non-Targeted Information Assessment Sessions

Participants’ IEPs were reviewed to determine non-targeted information goals, revealing that some goals
related to literacy were present in their IEPs. Reading is one of the most critical skills in the curriculum for children
with ASD (Kluth & Chandler-Olcott, 2008). Sight word recognition is a fundamental skill that can potentially
transition preliterate children to literacy (Mandak et al., 2019), and sight word instruction has some potential
benefits for reading instruction for children with ASD (Spector, 2010). Therefore, this study also considers sight
word recognition as non-targeted information. The acquisition of non-targeted information was assessed in two
non-targeted information assessment sessions, one before the first intervention session and one after the last
intervention session. Picture cards used in these sessions were the same as those used in the intervention sessions.
After attracting the participant’s attention, the experimenter showed the picture card, delivered the instruction
(“What is written in here?””), and waited for the participant’s response for four seconds. Whether the participant
gave a correct or incorrect response, the experimenter provided no feedback and proceeded to the next trial. The
participants’ responses were recorded as “correct/incorrect” on the datasheet. Each session included ten trials. In
these sessions, correct responses were not reinforced, and incorrect responses were ignored.

Interobserver Agreement

A second independent observer watched the video recordings and noted the data on the interobserver data
collection sheets. Data on interobserver agreement (I0A) were collected for at least 30% of each phase for each
participant. IOA was calculated by dividing the number of agreements by the total number of trials and converting
the result into a percentage. The mean agreement for Emre, Samet, Yunus, and Ahmet was 100%, 100%, 99%,
and 100%, respectively.

Treatment Integrity

An independent observer watched the video recordings and noted data on the treatment integrity (TI) data
collection sheets. The experimenter was expected to conduct the following steps: a) attracting the participant’s
attention, b) presenting a cue stimulus, ¢) presenting the controlling prompt immediately after presenting the cue
stimulus, d) waiting for the participant’s response for four seconds, ¢) praising the participant if he gave a correct
response, f) if the participant gave a correct response, presenting the non-targeted information after praising him,
g) proceeding to the next trial after a two-second inter-trial interval, h) presenting the controlling prompt again if
the participant gave an incorrect response, i) waiting for the participant’s response, j) praising the participant with
a less enthusiastic voice if he gave a correct response, k) proceeding to the next trial whether the participant’s
response was correct or incorrect, 1) conducting 15 trials for distributed practice and 60 trials for massed practice.
The observer marked whether the experimenter performed the steps correctly or not as “+/-” in the form. Data on
TI were collected for at least 30% of each phase. Tl was calculated by dividing the number of steps that the
experimenter performed correctly by the number of steps expected to be performed and converting the result into
a percentage. The mean T was 99% or above for all conditions and participants.

Social Validity

Social validity was analyzed by taking the teachers’ opinions in the university-based clinic where the
participants participated in group training. The teachers watched video recording samples from the experimental
process at the end of the intervention and answered the survey developed by the experimenter by marking it. The
survey was a tool consisting of closed-ended items in which participants were asked about their opinions on the
DTI and MTI, were asked to compare the practices and express their preferences between them. They expressed
more positive opinions about distributed practice. According to the teachers’ opinions, distributed practice had the
following positive aspects: preventing time loss, minimizing student boredom, more generalization of the concept,
less possibility of forgetting the concept, increasing the child’s motivation and enjoyment, and enabling meeting
the criteria on different days. The aspects the teachers liked about massed practice included being more time-
efficient and providing the opportunity to work in one day. All teachers stated that they would prefer distributed
practice to massed practice.

Findings

Figure 2 illustrates data on effectiveness for all participants. The breaks on the data paths on each graph
denote the stop and start of a new week.
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Figure 2
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According to the effectiveness findings, all participants met the mastery criterion with distributed practice.
Since the concepts were chosen from participant’s IEPs, their teachers were informed about the concepts they
could not learn and the teachers continued to teaching them. When the concepts were re-assessed in the follow-up
sessions, the mean of correct responses was 9 for Yunus and Samet, 7 for Emre, and 5.3 for Ahmet. Table 3
presents the transitions between the three steps of the concept for each participant.
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Table 3

Step Transitions Related to Participant’s Learning of Concepts

Ahmet Step 1 Step 2 Step 3

Sessions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
DIT 3 0 0 0 0 0 2 4 3 3 4 4 4 4 3 4 5 4 3 3 4 4 4
(41/5)

pbpp - 0 O O O O 3 6 4 7 4 5 6 5 1 4 4 3 6 4 8 8 8
81/9)

MTT 0 0 2 3 2

41/5)

MDP - 0 6 6 4

8/9)

Yunus Step 1 Step 2 Step 3

Sessions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

DITT 5 2 3 2 3 1 4 45 0 2 4 5 5 3 4 3 5 5 5

415)

bbp - 4 3 3 2 3 4 25 6 1 3 4 3 0 0 4 9 9 9

8/9)

MTT 0 0 2 1 4

415)

MDP - 35 40

8/9

Emre Step 1 Step 2 Step 3
Sessions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
bprtr 1 4 0 0 2 1 1 1 1 1 1 1 4 4 4 2 2 4 5 4 3 4 5 5
41/5)

bpbpp - 3 5 0 6 1 5 3 4 4 4 5 2 3 3 2 2 5 2 7 4 8 8 9
81/9)

MTT 0 0 2 3 2

415)

MDP - 0 6 6 4

8/9)

Samet Step 1 Step 2 Step 3

Sessions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

prtT 0 3 1 1 0 2 0 00O O O 5 5 5 5 5 5 4 5 5

415)

pbpp - 0 1 2 3 5 36 3 5 5 4 9 9 9 9 9 9 9 9

8/9)

MTT 1 2 2 0 1

(4/5)

MDP - 3 2 3 4

8/9

Note: DDP = Distributed daily probes; DTT = Distributed test trials; MDP = Massed daily probes; MTT = Massed test trials.

When the Table 3 is examined, it is seen that more teaching sessions were carried out in the first step of
the concepts than in the other steps. In addition, the time taken for a teaching session in the second and third steps
decreased compared to the first step in the distributed practice condition. After the participants had learned through
systematic instruction, they were able to learn in a shorter period with fewer errors. Table 4 contains data on the
total number of trials until mastery, the percentage of errors in daily probe sessions, and the total session duration
for each condition for all participants.
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Table 4
Efficiency of Distributed and Massed Practices

Incorrect response

Participant Independent Total trial number until percentage in probe Total duration
variable mastery - Percentage (%)
sessions (%)
Ahmet Distributed 345 21 41
Massed 300 33.3 39
Yunus Distributed 300 34 39
Massed 300 40 34
Emre Distributed 360 324 33
Massed 360 333 29
Samet Distributed 300 21.7 41
Massed 300 40 36

Table 4 shows the results on efficiency for all participants. As seen in the table, Ahmet did not meet the
mastery criterion with massed practice despite 300 trials and 2 hr 23 min of the total session time. However, he
met the mastery criterion with distributed practice after 345 trials and 1 hr 59 min of the total session time. While
Yunus met the mastery criterion with distributed practice after 300 trials and 1 hr 58 min of the total session time,
he did not meet the mastery criterion with massed practice despite 300 trials and 1 hr 43 min of the total session
time. Although Emre met the mastery criterion with distributed practice after 360 trials and 1 hr 59 min of the total
session time, he did not meet the mastery criterion with massed practice after 360 trials and 1 hr 46 min of the total
session time. Samet acquired the target concepts with distributed practice after 300 trials and 2 hr 3 min of the
total session time but failed to do this with massed practice despite 300 trials and 1 hr 48 min of the total session
time. In terms of efficiency massed practice sessions were shorter than distributed practice sessions and fewer
errors were made in distributed practice. Table 5 presents data on generalization from pre-test and post-test for
distributed and massed practices.

Table 5
Correct Response Numbers in Generalization Assessment Sessions for Distributed and Massed Practices

Participants [_)istr_ibuted Practice _ .Ma_\ssed Practice _
Pre-test generalization ~ Post-test generalization  Pre-test generalization ~ Post-test generalization
Ahmet 0 6 0 6
Yunus 4 7 0 0
Emre 4 5 3 6
Samet 4 4 4 3

Considering the generalization data, it was found that none of the participants reached the mastery
criterion either with distributed or massed practices. On the other hand, upon examining the generalization graphs
for Ahmet and Emre, a significant increase in the post-test data from the pre-test data is observed. Furthermore,
non-targeted information acquisition regarding the concepts taught did not occur for any of the participants.

Discussion

This study aimed to compare distributed and massed practices in terms of effectiveness and efficiency.
The results revealed that distributed practice was effective in teaching concepts to all participants. This finding is
consistent with previous studies (Haq et al., 2015; Hag & Kodak, 2015) comparing distributed and massed
practices. All participants learned the target concepts with distributed practice, but they did not with massed
practice. In line with the findings of this study, it can be said that distributed practice is more effective in teaching
concepts to preschool children with ASD.

In previous studies (Haq et al., 2015; Hag & Kodak, 2015), acquisition occurred faster with distributed
practice for all participants, similar to the findings of the present study. Efficiency could not be compared in this
study since the participants could not learn the concepts presented with massed practice. However, when the
findings regarding efficiency were examined, it was seen that the participants learned the concepts more quickly
and made fewer mistakes in daily probe sessions with distributed practice. We focus on two potential explanations
for the higher efficacy of distributed practice. First, we used only enthusiastic descriptive praise as a reinforcer. In
the massed condition, numerous trials presented one day a week may reduce the efficacy of praise. Second, the
spacing effect may be the reason for the higher effectiveness of distributed practice in comparison with massed
practice. The spacing effect describes the phenomenon where distributing learning events results in more long-
term learning than massing them together (Kornell, 2009; Vlach et al., 2008). In the current study, in the massed
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practice condition, the participants were exposed only to target behaviors until reaching the total number of trials
planned for that week. On the other hand, in the distributed practice condition, the participants participated in
different learning events between sessions.

Data on the percentage of the total duration of instruction show a slight difference between distributed
and massed practices, with a slightly lower percentage of the total duration of instruction in the massed practice
condition. In the massed practice condition, we presented numerous trials in a day. Therefore, we think that the
participants may have accelerated their responses to terminate the session as soon as possible. This may also
explain the higher number of incorrect responses in the massed practice condition.

According to the findings, more teaching sessions were carried out in the first step of the concepts taught
than in the other steps. In addition, the time for a teaching session in the second and third steps decreased compared
to the first step in the distributed practice condition. After the participants had learned through systematic
instruction, they could learn in a shorter time with fewer errors.

Follow-up data were collected 8, 9, and 10 weeks after the intervention, and two participants maintained
the concepts they had learned. Although the other two participants did not meet the criterion for maintenance, there
was an increase compared to the baseline level. According to the results of Hag and Kodak (2015), all participants
maintained the concepts acquired. However, in their study, follow-up data were collected 2, 4 weeks and 1, 2, and
3 weeks after the instruction, and therefore, long-term maintenance data were not available. The current study is
consistent with the above-mentioned study since two participants maintained the concepts, and it differs from that
study since long-term follow-up data were collected.

The current study evaluated whether the participants could generalize the concepts they had learned to
different materials in the generalization sessions. No significant difference was found between the pre-test and
post-test generalization data on the concepts presented with massed practice. On the other hand, the post-test
generalization data for the three participants differed positively from the pre-test data for the concepts presented
with distributed practice, but they were not at the level that met the criterion either. This may be explained by
using photographs as the material in the teaching sessions and using cartoons as the material in the generalization
sessions. Previous studies comparing distributed and massed practices (Hag & Kodak, 2015; Haq et al., 2015) have
not collected generalization data, and the present study appears to differ in that aspect.

Since the children's IEPs included target skills related literacy, we wanted to examine non-targeted
information. Reading the names of the concepts taught within the scope of the study was considered non-targeted
information. The acquisition of non-targeted information did not occur for any of the participants. It is thought that
the participants were not ready for sight word recognition, and it was reported to their teachers. Social validity
data were also collected in this study from adult participants, and they had a more positive opinion on distributed
practice than massed practice. In addition to collecting social validity data from adult participants, determining the
concepts to be taught based on the participants’ IEPs is thought to strengthen the study’s social validity. We believe
that this study will contribute to the literature in the context of data collection on social validity and non-targeted
information acquisition.

This study has some limitations as well as some strengths. First, although the participants had expressive
language skills, the target behavior was limited only to pointing to the correct material, and verbal expression was
not targeted. Although the participants said the name of the concept when they saw the picture card expressing the
concept they had learned, it cannot be supported by experimental data. Second, the study was conducted in a
clinical setting, and reactions in the natural environment could not be recorded. Future studies could examine these
practices across different target skills, with students from different age groups, with different implementers, and
in different settings such as the student's natural environment.

There may have been a testing effect because a single session was conducted per week in the massed
practice condition, while four sessions were conducted per week, and probes were made before each session in the
distributed practice condition. However, the results show that while the participants reached mastery in the
distributed practice condition, they could not even pass the first step in the massed practice condition. Nevertheless,
in future research, probes could be made between every 15 trials in the massed practice condition or only one
probe per week will be made in the distributed practice condition. It is thought that making frequent probes in the
massed practice condition will increase the number of trials excessively and making only one probe a week may
cause the step transitions to be missed.
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Most children with ASD receive education from private special education and rehabilitation centers as
well as public schools in Tiirkiye. In these centers, two hours of education are provided per week. The weekly
course hours of students are collected in one day due to commercial and economic concerns, so massed practice
is generally used. It was necessary to reveal the situation in Tiirkiye. According to the results of this study and the
similar ones (Hag & Kodak, 2015; Haq et al., 2015), this practice considerably reduces the effectiveness of
teaching. Therefore, it can be inferred that the weekly two-hour state-funded support education services that
children with ASD receive from private special education and rehabilitation centers will not be sufficient and
effective enough. Furthermore, it reiterates the necessity of considering these findings when planning the education
services and programs provided in public schools affiliated with the Ministry of National Education of Tiirkiye.

There are some suggestions inferred from this study for practice and further research. Firstly, teachers
may be advised to use DTI when teaching concepts to children with ASD. Second, further research can examine
whether the effectiveness and efficiency of DTI and MTI differ in teaching different target behaviors, such as task
teaching, to individuals with ASD. It can also be examined whether the effectiveness and efficiency of DTI and
MTI differ in teaching concepts or skills to individuals with other disabilities. Additionally, this study employed
simultaneous prompting, and future research could explore the effects of other teaching procedures on concept
teaching. Moreover, it can be replicated with students of different age groups, different practitioners, and in
different environments such as the student's natural environment. Within-subject replications can be conducted by
teaching students at least two concepts with each practice. Finally, as non-targeted information, it may be aimed
for students to tell the names of the concepts.
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