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Oz
Giris: Sayma ve hesaplama becerileri igerisinde yer alan ve bu becerilerin temelini olusturan 6nemli kavramlardan
biri say1 hissi kavramidir. Sayi hissi, sayisal kavramlari igeren problemlerin ¢oziimii sirasinda sayimnin akict ve
esnek olarak kullanilmasi olarak tanimlanmaktadir. Matematigin temel becerilerinden olan say1 hissi, ileri diizey
matematik becerilerinin kazanilmasinda énemli bir rol oynamaktadir. Ulkemizde say1 hissine yonelik yapilan
aragtirmalar incelendiginde, aragtirmalarin cogunlukla 6grencilerin say1 hissi diizeylerini belirlemeye odaklandigt
ve tipik gelisim gosteren bireylerle yapildigi belirlenmistir. Bu arastirmanin amaci, zihin yetersizligi olan
cocuklarin say1 hissini gelistirmede dogrudan 6gretim yontemine dayali etkinlik paketinin etkililigini incelemektir.

Yontem: Bu arastirmada hafif diizeyde zihin yetersizligi olan 8-12 yas araligindaki ii¢ katilimecinin say1 hissini
gelistirmelerinde ve bu beceriyi siirdiirmelerinde dogrudan 6gretim yontemine dayali etkinlik paketinin etkililigi
incelenmistir. Ayrica katilimcilarin edindikleri beceriyi Panamath uygulasina genelleyip genelleyemedikleri de
incelenmistir. Arastirmada, tek denekli arastirma modellerinden katilimcilar arasi yoklama evreli ¢oklu yoklama
modeli kullanilmigtir.

Bulgular: Elde edilen bulgular, tiim katilimcilarin say1 hissinin gelistigini, bu beceriyi siirdiirebildiklerini
gostermektedir. Bununla birlikte, farkli yas grubundan bireylerin say1 hissini belirlemek iizere kullanilan bir
yazilim olan Panamath uygulamasma genelleyebildiklerini gostermektedir. Katilimcilarin dgretmenlerinden
toplanilan sosyal gegerlik bulgulari da say1 hissinin katilimcilar i¢in dnemli beceri oldugunu gostermektedir.
Ayrica dgretmenler katilimcilarin sayi hissi becerilerini giinliik hayatlarinda da kullandiklarini belirtmistir.

Tartisma: Arastirmanin bulgulari, alanyazinda yer alan ve 6zel gereksinimi olan Ogrencilere matematik
becerilerinin 6gretiminde dogrudan 6gretim yonteminin etkililigini inceleyen arastirmalarin sonuglariyla tutarlidir.
Elde edilen sonuglar benzer arastirmalarla karsilagtirilarak tartigilmigtir.

Anahtar sozciikler: Say1 hissi, matematik 6gretimi, dogrudan d6gretim yontemi, islevsel matematik becerileri, zihin
yetersizligi olan birey.
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ZIHIN YETERSIZLIGi OLAN COCUKLARIN SAYI HiSSINi GELISTIRMEDE DOGRUDAN OGRETIM YONTEMINE 20
DAYALI ETKINLIK PAKETININ ETKILILIGI

Giris

Zihin yetersizligiyle ilgili ¢aligmalar1 gergeklestiren ve bu alanda ilk kurumsal yap1 olan Amerika Zihinsel
ve Geligimsel Yetersizlikler Birligi (American Association on Intellectual and Developmantal Disabilities,
[AAIDD]) zihin yetersizligini, “Zihinsel islevlerde ve uyumsal davraniglarda gozlenen onemli diizeyde
smirliliklarin karakterize ettigi; biligsel, sosyal ve pratik uyumsal becerilerde kendini gosteren bir yetersizlik
tiriidiir. Bu yetersizlik 18 yasindan 6nce ortaya ¢ikmaktadir.” seklinde tanimlamaktadir (AAIDD, 2010). Zihin
yetersizligi (ZY) olan bireylerin kisa siireli bellekte bulunan bilgileri uzun siireli bellege gecirmede, dikkatlerini
bir uyarana vermede, &grendikleri beceri ya da bilgiyi farkli kisiler ya da ortamlara genellemede sorunlar
yasadiklar1 bilinmektedir (Sabornie & DeBettencourt, 2009; Smith vd., 2004). Aym sekilde bu bireylerin kelime

dagarcig1 sinirl olup, dil gelisiminde ve akici konugsmada sorun yagamaktadirlar. Bu nedenle bu bireylerin temel
akademik becerileri kazanma ve bu becerileri kullanmada sorun yasadiklar1 gériilmektedir (Eripek, 2012).

Islevsel matematik becerileri, tipk1 okuma yazma gibi bireylerin toplumsal yasam kalitesini biiyiik 6lgiide
etkileyen ve okulda kazanilan temel akademik becerilerin basinda gelmektedir. Bu beceriler, toplumsal alanlarda
islevde bulunabilmek i¢in ihtiya¢ duyulan matematigin giinliik hayata uygulanmasidir. Giinliik yagamda kullanilan
matematik becerilerinin biiyiik bir kismi ileri diizey matematigi degil, basit hesaplamalar yapmay1 icermektedir.
Bireylerin yasamlar1 boyunca karsilarina cikacak problemleri ¢ozebilmek icin ihtiyag duyduklar islevsel
matematik alanlarinin en baginda, sayma ve hesaplama becerileri gelmektedir. Sayma ve hesaplama becerileri,
diger islevsel matematik becerilerin 6n kosulu olmakla birlikte, islevsel matematik beceri alanlarinin da basinda
gelmektedir (Yiicesoy-Ozkan & Uysal, 2018). Giinliik hayatimizda matematigi siklikla kullandigimz
diisiiniildiigiinde matematigin temel becerilerinden olan say1 kavraminin 6nemi ortaya ¢ikmaktadir. Matematigin
diger 6grenme alanlarina 6n kosul olma &zelligi tasiyan sayr kavrami, gilinliik yasamda bagimsiz bir sekilde
hayatlarini siirdiirebilmeleri igin ZY olan bireylere 6gretilmesi gereken islevsel akademik beceriler igerisinde
bulunmaktadir (Gtirsel, 2017; Nar, 2018).

Sayilar ve islemler becerileri igerisinde yer alan ve bu becerilerin temelini olusturan 6nemli kavramlardan
biri say1 hissi kavramidir (Jordan vd., 2010). Say1 hissi, sayisal kavramlari igeren problemlerin ¢éziimii sirasinda
sayinin akici ve esnek olarak kullanilmasi olarak tanimlanmaktadir (Reys vd., 1999). Say1 hissi, 6zellikle tahmin
etme ve zihinden yaklasik hesap yapma becerileri ile gelistirilebilen ve bu becerilerin gelismesine yardim eden bir
i¢c goriidiir. Sayimnin gorece olarak temsil ettigi biiylikligiini, sayinin bir grup i¢indeki biiyiikliigiinii ve anlamini
kavrayabilmek, bu anlam dogrultusunda kararlar verebilmek de say1 hissinin kapsadig alanlardir. Say1 hissinin bir
baska boyutu, sayilarin arasinda bulunan iliskilerin hizli bir sekilde farkina varmaktir (Olkun, 2012). Alanyazinda
say1 hissinin ortak kabul edilmis bilesenleri bulunmamaktir. Lago ve Diperna (2011) say1 hissini, (a) sesli sayma,
(b) kavramlar1 6lgme, (c) s6zel olmayan hesaplama yapma, (d) say1 belirleme ve (e) niceligi fark etmedir. Yapilan
arastirmalar, sayilar ve sayilar arasindaki iliskiyi anlayabilmek icin en onemli etkenin say: hissi oldugunu
gostermekte ve bu aragtirmalarda sayi hissinin, matematik Ogretiminde Onemli bir yere sahip oldugu
belirtilmektedir (Dyson vd., 2013; Greeno, 1991; Howden, 1989; Locuniak & Jordan, 2008; Mclntosh vd., 1992;
Reys & Yang, 1998; Yang, 2003). Say1 hissine sahip olan dgrenciler, matematikte basarili performans gosteren
ogrenciler olarak tanimlanmaktadir (Giilbagci-Dede, 2015). Ayrica say1 hissinin gelistirilebilmesi i¢in sistemli ve
planl bir egitime gereksinim vardir (Olkun, 2012).

ZY olan ¢ocuklara matematiksel becerilerin 6gretiminde dogrudan 6gretim yontemi (DOY) (Kahyaoglu,
2010; Pmar & Kocabiyik, 2014), yanlissiz dgretim yontemleri (Karabulut & Yikmus, 2010; Kircaali-iftar vd.,
2008), etkilesim tinitesi (Balgik, 2015; Yikmig, 2016) gibi yontemlerin siklikla kullanildigi goriilmektedir. Bu
¢alismada, etkililigi kanitlanmig, uygulanmasi kolay ve ZY olan gocuklara matematik becerilerinin 6gretiminde
siklikla kullamilan bir ydntem oldugu igin DOY kullanilmasi tercih edilmisti. DOY, &gretim siirecinde
Ogretmenlerin 6gretim uygulamalarini dogrudan yiiriittiigii ve merkezinde 6gretmenin yer aldigi bir 6gretim
yontemidir (Kahyaoglu, 2010). DOY; model olma, rehberli uygulama ve bagimsiz uygulamalar asamasindan
olusmaktadir. DOY *iin amaci, 6grenciye kazandirilmas: hedeflenen davranisin 6gretim siireci yapilirken davramsa
ait olan ipuglarin sistematik ve asamali olarak geriye ¢ekilerek 6grencinin hedeflenen davranisi bagimsiz olarak
yapmasini saglamaktir (Eli¢in vd., 2013; Kahyaoglu, 2010). Matematik becerilerinin 6gretiminde etkili bigimde
kullanilabildigi bilinen DOY, say1 hissi becerilerini gelistirmedeki etkilerinin snanmasi, uygulayicilarin asina
oldugu bu yontem araciligiyla ZY olan bireylerle say1 hissini gelistirmeye yonelik uygulamalar yapabilmelerinin
saglanmasi agisindan katki saglayabilir. Heasty ve digerleri (2012) tarafindan yapilan arastirmada, 6grenme
giicliigii olan bir 6grenciye temel matematik becerilerinin 6gretiminde DOY iin etkililigi incelenmistir. Arastirma
sonucunda 6grencinin temel matematik becerilerini kazanmada yontemin etkili oldugu bulunmustur. Bir bagka
aragtirmada Lapke ve McLaughlin (2015), tipik gelisim gosteren 6grencilere say1 tanima becerisi 6gretiminde

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)



ZIHIN YETERSIZLIGi OLAN COCUKLARIN SAYI HiSSINi GELISTIRMEDE DOGRUDAN OGRETIM YONTEMINE 21
DAYALI ETKINLIK PAKETININ ETKILILIGI

DOY’e dayali resimli kartlarin etkililigini incelemistir. Arastirma sonucunda ydntemin say1 tanima becerisi
iizerinde etkili oldugu sonucuna ulagilmistir.

Ulkemizde say1 hissine yonelik yapilan aragtirmalar incelendiginde, arastirmalarm cogunlukla
ogrencilerin say1 hissi diizeylerini belirlemeye odaklandigi ve tipik gelisim gosteren katilimcilarla yapildigi
belirlenmistir (Bayram & Duatepe-Paksu, 2014; Kayhan-Altay, 2010; Sengiil & Giilbagci-Dede, 2013). Ozel
gereksinimli bireylerin say1 hissini belirlemeye yonelik aragtirmalarin da sinirli sayida oldugu ve bu arastirmalarin
da 6zel yetenekli dgrencilerin say1 hissini belirlemek (Tunali, 2018) ve 6grenme giicliigii olan dgrencilerin say1
hissini gelistirmede bilgisayar destekli uygulamalarin (Mutlu & Akgiin, 2017) gerceklestirildigi goriilmistiir.
Tunal1 (2018), 6zel yetenekli 6grencilerin say1 hissini siklikla kullandiklarini bulurken Mutlu ve Akgiin (2017),
bilgisayar destekli uygulamalarin 6grenme gii¢liigii olan 6grencilerin say1 hissini gelistirdigini bulmustur. ZY olan
Ogrencilerin say1 hislerinin gelistirilip gelistirilmeyecegi merak edilen konulardan birisidir. Yapilan boylamsal
aragtirmalarda (Jordan vd., 2006; Jordan vd., 2009), say1 hissi gelismis bireylerin matematikte daha basarili
performans gosterdigi ortaya konmustur. Bu durumda ZY olan &grencilerin matematik basarilarina katki
saglayabilmek i¢in onlarin say1 hislerini gelistirmek {izere uygulamalarin yapildigt arastirmalarin
gerceklestirilmesine gereksinim duyuldugu sdylenebilir. Ulusal alanyazinda ZY olan &grencilerin say1 hislerini
gelistirmede DOY ’iin kullanildig1 bir arastirmaya rastlanilmamustir.

Bu baglamda bu arastirmanin amaci, ZY olan ¢ocuklarin say1 hissini gelistirmede DOY e dayali etkinlik
paketinin etkililigini incelemek ve aragtirmaya katilan ¢ocuklarin 6gretmenlerinin uygulama siireci hakkindaki
goriislerini belirlemektir. Bu amag dogrultusunda izleyen sorulara cevap aranmustir: (a) DOY e dayali etkinlik
paketi ZY olan ¢ocuklarin say1 hissini gelistirmede etkili midir? (b) Bu beceri kazandirilabilirse, ZY olan ¢ocuklar
bu beceriyi 6gretim tamamlandiktan sonra siirdiirebilirler mi? (¢) Bu beceri kazandirilabilirse, ZY olan ¢ocuklar
bu beceriyi Panamath uygulamasina genelleyebilirler mi? (d) Arastirmaya katilan ZY olan ¢ocuklarin 6zel egitim
dgretmenlerinin DOY e dayali etkinlik paketi uygulamasinimn dgretim siirecine ve kazandirilmasi amaglanan say1
hissi becerilerine iliskin goriisleri nelerdir?

Yontem
Arastirma Modeli

Bu arastirmada, tek denekli arastirma modellerinden katilimeilar arasi yoklama evreli ¢oklu yoklama
modeli kullanilmigtir. Aragtirmanin deneysel kontrolii, biitiin katilimeilarin bagimsiz degisken uygulanmadan 6nce
gerceklesen toplu yoklama oturumlarinda verilerinin egilimi ve diizeylerinde herhangi bir degisme olmamasi, her
bir katilimcida yalnizca bagimsiz degiskenin uygulandigi evrede verilerin istendik yonde degisiklik gostermesi ve
bu etkinin katilimeilarda art zamanli olarak meydana gelmesi yoluyla kurulmustur (Tekin-Iftar, 2012). Arastirma
icin Eskisehir Osmangazi Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirma ve Yaym Etik Kurulu'na
bagvuru yapilmigtir. 07.12.2018 tarihinde yapilan 2018-14 sayili toplantinin ardindan arastirmanin bilimsel
aragtirma ve yayin etigine uygunluguna oybirligi ile karar verilmistir.

Katilimcilar

Aragtirmaya 8-12 yag araliginda, hafif diizeyde ZY tanis1 almis ii¢ ¢ocuk katilmistir. Bu arastirmada yer
alan katilimcilarin segimi i¢in bazi 6nkosul beceriler belirlenmistir. Bunlar: (a) yetkili hastanelerden hafif diizeyde
ZY tanist almig olma, (b) 1°’den 10°a kadar sesli birer ritmik sayma, (c) “biiytik-kii¢iik”, “az-¢ok” ve “uzun-kisa”
gibi kargilastirma yapmay1 saglayan kavramlar: ayirt edebilme, (d) Bireysellestirilmis Egitim Programlarinda
(BEP) kazanim olarak ogretilmesi hedeflenen becerilerin yer almasi, (e) 4-5 kelimelik yonergeleri yerine
getirebilme ve uygun ciimlelerle kendini ifade edebilme ve (f) 15-20 dakika etkinlige dikkatini yoneltebilmedir.
Aragtirmaci, katilimcilarin siralanan 6nkosul becerilere sahip olup olmadiklarint belirlemek amaciyla dncelikle
katilimcilarin devam ettikleri 6zel egitim ve rehabilitasyon merkezindeki 6zel egitim 6gretmenleriyle gériismiis;
ardindan katilimcilart dogrudan gézleyebilecegi birer degerlendirme oturumu gergeklestirmistir.

Aragtirma icin devam ettikleri rehabilitasyon merkezi tarafindan onerilen 12 ¢ocuk arasindan 6nkosul
becerilere ve benzer say1 hissi performansina sahip oldugu belirlenen dort cocuk katilimci olarak se¢ilmistir. Ancak
bir katilime1 deney siirecinde devam ettigi rehabilitasyon merkezinden ayrildig1 igin arastirmadan ¢ekilmis ve
calisma ¢ katilimci ile tamamlanmigtir. Arastirmaya baglamadan once, ¢ocuklarin aileleri ile goriisiilerek
aragtirma hakkinda bilgi verilmis, ailelerden yazili izinler alinmistir. Kendilerine birer kod isim verilmis olan
katilimeilarin demografik 6zellikleri Tablo 1’de gosterilmektedir.
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Aragtirmanin tiim deneysel uygulamalari, veri toplama ve analizi siireci, 6zel egitim uzmani olan birinci
yazar tarafindan gerceklestirilmistir. Arastirmanin ikinci yazari, 6zel egitim alaninda doktoraya sahiptir. Yazar,
aragtirmanin planlanmasi, uygulanmasi ve raporlastirilmasi siirecinde birinci yazara danismanlik yapmuistir.
Arastirmanin giivenirlik verileri, 6zel egitim alaninda lisans yiiksek lisans egitimlerini tamamlamus iki 6zel egitim
uzmani tarafindan toplanmistir. Gézlemciler, uygulama siireci hakkinda detayli olarak bilgilendirilmistir.

Tablo 1
Katilimcilarin Demografik Ozellikleri

Katilimci Yas Cinsiyet  Simif Tam Devam ettigi kurum
Efe 8 yas 4 ay E 2 Hafif diizeyde ZY Genel egitim smnifi kaynagtirma
ortami
Zeynep 12 yas 9 ay K 7 Haflf .QR?eyde ZY, dil ve konugsma  Genel egitim sinifi kaynagtirma
giicliigi ortami
Mert 9yas 11 ay E 3 Hafif diizeyde ZY, dikkat eksikligi Ozel egitim smifi

ve hiperaktivite bozuklugu

Not: E = erkek; K = kadin; ZY = zihin yetersizligi.
Ortam

Aragtirmanin tiim oturumlart (6n degerlendirme, yoklama, 6gretim ve genelleme) Eskisehir ilinde
katilimcilarin destek egitimlerine devam ettikleri 6zel bir 6zel egitim ve rehabilitasyon merkezindeki bireysel
egitim smifinda gergeklestirilmistir. Tiim oturumlar, katilimcilarla birebir olacak sekilde yiiriitiilmiistiir.
Oturumlarin gerceklestigi sinifta ii¢ adet bireysel calisma masast, ii¢ adet sandalye, bir adet grup masasi1 ve iki adet
kitaplik bulunmaktadir. Uygulamact ile katilimec1r masada karsilikli olacak sekilde oturmustur. Oturumlarda
kullanilan arag ve geregler uygulamacinin sag tarafinda kiigiik bir sandalyede bélmeli bir kutuda hazir olarak yer
almigtir. Uygulamada kullanilmayacak arag-geregler ise kitapliga birakilmistir. Oturumlarda video kaydmin
saglikli alinabilmesi amaciyla kamera, grup masasinin iizerine iicayak iizerine yerlestirilmistir.

Veri Toplama Araclari

Aragtirmanin yoklama, uygulama ve izleme oturumlarinda birinci yazar tarafindan hazirlanan 10x15 cm
boyutunda pvc ile kaplanmis resimli kartlar kullanilmistir. Arastirmanin birinci becerisini 6gretmek amaciyla mavi
ahsap ¢ubuk, kirmiz1 pipet, turuncu lego, mavi kalem ve kirmizi yapistirici resimlerini igeren resimli kartlar
kullanilmistir. Arastirmanin ikinci ve ii¢iincii becerisini 6gretmek amaciyla 1-30 arasi sayilari iceren resimli kartlar
kullanilmistir. Arasgtirmanin yoklama, uygulama ve izleme oturumlarina iliskin verileri toplamak amaciyla birinci
yazar tarafindan hazirlanan “Say1 Hissi Degerlendirme Formu” kullanilmigtir. Form hazirlanirken aragtirmada yer
alan say1 hissi bilesenlerine yonelik detayli alanyazin taramasi yapilmistir. Ayrica formda yer alan degerlendirme
sorular1 hazirlanirken ikisi 6zel egitim, ikisi matematik egitimi ve biri de sinif 6gretmenligi alaninda olmak {izere
bes uzmandan goriis alinmistir. Goriisler dogrultusunda say1 hissi becerisini 6l¢medigi diisiiniilen iki sorunun
¢ikarilmasina karar verilmistir. Son hali verilen Say1 Hissi Degerlendirme Formu, arastirmada gelistirilmesi
hedeflenen lig alt beceriye iliskin beser soru olmak tizere toplam 15 sorudan olusmaktadir. Aragtirmanin genelleme
oturumlarma iligkin verileri toplamak amaciyla ise bilgisayar ortaminda uygulamasi gergeklestirilen Panamath
uygulamasi kullanilmistir. Bunlara ek olarak, arastirmanin goézlemciler arasi giivenirlik ve uygulama giivenirligi
verilerinin toplanabilmesi i¢in giinliik yoklama, toplu yoklama oturumlar1 uygulama giivenirligi veri kayit formu,
Ogretim oturumlar1 uygulama giivenirligi veri kayit formu ve video kamera kullanilmistir.

Bagimh ve Bagimsiz Degisken

Aragtirmanin bagimli degiskeni, hafif diizeyde ZY olan ¢ocuklarin sayr hissine iliskin dogru tepki
ylizdesidir. Dogru tepki, katilimcilarin Sayr Hissi Degerlendirme Formunda yer alan sorulara dogru cevap
vermeleri olarak tanimlanmaktadir. Bu arastirmada Lago ve Diperna (2010) tarafindan ortaya konan sayi hissi
bilesenleri temel alinmustir. Bu bilesenler Tablo 2°de verilmistir. Arastirmada yer almasi planlanan katilimcilarin
hepsi sesli sayma ve kavramlar1 6lgme becerisine sahip oldugu i¢in bu beceriler 6n kosul beceriler olarak
belirlenmis ve diger ii¢ becerinin 6gretilmesine karar verilmistir. Arastirmanin bagimsiz degiskeni, katilimcilarin
say1 hislerini gelistirmede kullanilan DOY e dayali etkinlik paketidir. Ogretim oturumlari, her bir katilimci art
arda li¢ kez Say1 Hissi Degerlendirme Formunda yer alan sorularin en az 12/15 (%80) 6l¢iitiinii karsilayana dek
devam etmistir.
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Tablo 2
Lago ve Diperna Tarafindan Olusturulan Say: Hissi Bilesenleri
Faktorler Gorevler
Sesli sayma 1’den baglayarak sirayla sesli sayma

Temel sekilleri kullanarak temel dl¢iim kavramlarini (daha uzun,

Kavramlar: lgme daha kisa, daha az) bilme

Sozel olmayan hesaplama yapma Sonucu 10’u gegmeyen islemler yapma
Say1 belirleme 1-30 arasinda olan sayilarin ismini séyleme
Niceligi fark etme 0-20 arasinda olan iki say1y1 nicelik olarak kiyaslama

Yoklama Oturumlari

Yoklama oturumlari toplu yoklama ve giinliik yoklama olmak tizere iki sekilde gerceklestirilmistir. Toplu
yoklama oturumlar1 gretime baglamadan once ve her 6grencide dlgiit karsilandiktan sonra es zamanli olarak
gerceklestirilmistir. Toplu yoklama oturumlarina ait veriler ardisik ii¢ oturumda toplanmistir. Toplu yoklama
oturumlarmin birincisi, 6gretim oturumlarina baslamadan 6nce alinan baslama diizeyi verileri olarak, ikincisi,
birinci 6grenciyle dgretim bittikten sonra, {iglinciisii, ikinci 6grenciyle 6gretim bittikten sonra, dordiincii toplu
yoklama oturumu ise iciincii Ogrenciyle Ogretim bittikten sonra eszamanli olarak tiim katilimcilarla
gerceklestirilmistir. Giinliik yoklama oturumlart 6gretim oturumlarinin sonunda gerceklestirilmistir ve toplu
yoklama oturumlaria benzer sekilde yiiriitiilmiistiir. Bu arastirmada, DOY’iin bagimsiz uygulamalar asamasi,
giinliik yoklama oturumlart seklinde diizenlenmistir. Giinliik yoklama oturumlarinda, baslama diizeyi toplu
yoklama oturumlarinda izlenen siirecin aynist gerg¢eklestirilmistir. Giinlikk yoklama oturumlarinda katilimcilardan
beklenen, formda yer alan sorulari dogru sekilde cevaplamalaridir. Elde edilen veriler, “Say1 Hissi Degerlendirme
Formu”na kaydedilerek katilimcilarin verdigi dogru tepki sayilart hesaplanmistir.

Ogretim Oturumlar

Ogretim oturumlarinda 6gretilmesi hedeflenen s6zel olmayan hesaplamalar yapma becerisi (sonucu 10’u
gegmeyen toplama ve ¢ikarma islemleri), say1 belirleme becerisi ve niceligi fark etme becerisi tek bir oturumda
paket program seklinde uygulamaci tarafindan katilimeilara sunulmustur.

Sozel Olmayan Hesaplamalar Yapma Becerisi (Toplama Islemi) Ogretim Oturumlar

Model Olma Asamasi. Bu asamada uygulamaci sdzel olmayan hesaplamalar yapmanin altinda yer alan
toplama iglemi i¢in parmaklarini kullanarak toplama ve ¢ikarma islemlerini yaparak katilimciya model olmustur.
“Simdi toplama isglemini ben yapacagim. Beni dikkatlice izlemeni istiyorum. Benden sonra toplama iglemini sen
yapacaksimn.” diyerek model olma siirecine baslamistir. Uygulamaci, “Burada dort tane lego resmi var” der ve dort
tane lego resmini masanin {izerine koyar, “Kag tane varmig?” der ve katilimecinin “doért” cevabini tekrarlamasini
bekler. Ardindan “Ben bunun iizerini kagit ile kapattim. Kagidin altinda dort tane lego resmi oldugu i¢in, hemen
parmaklarimla dort sayisin1 gosterdim.” der ve eliyle 4 isareti yapar. Diger eline bir tane daha lego resmini alir ve
“Elime bir tane daha lego resmi aldim. Kag tane almisim?” der ve katihmcinin “bir” cevabimi vermesini bekler.
“Bu lego resmini de kagidin altina ekledim. Kagidin altina bir tane daha lego resmi ekledigim i¢in diger elimle de
1 sayisint gosterdim.” der. Uygulamact bir elinde 4 sayisini, diger elinde ise 1 sayisint gosterir. Ardindan
katilimciya parmaklarini isaret ederek “4 tane kagidin altinda vardi, 1 tane de ben ekledim. Bakalim kagidin altinda
toplam kag tane lego resmimiz olmus? Ben simdi acik olan parmaklarimi sayiyorum.” der ve diger elinin
yardimiyla agik olan parmaklarina tek tek dokunarak sayar. “1, 2, 3, 4 ve 5. Kagidin altinda toplam bes tane lego
resmimiz olmus. Hadi gel kagidi agip bakalim. Gergekten de bes tane mi lego resmi var?” der. Ardindan kagidi
acarak lego resimlerini sayar ve sonucun 5 oldugunu katilimciya sdyler. Diger resimli kartlarla da bu sekilde model
olunmustur. Toplama isleminin model olma asamasi tamamlandiktan sonra rehberli uygulama asamasina
gecilmistir.

Rehberli Uygulama Asamasi. Bu asamada uygulamaci ile katilimci1 masada karsilikli olacak sekilde
oturmustur. Uygulamaci, katilimcrya “Evet, benim nasil yaptigimi izledin. Simdi senin yapmani istiyorum. Hadi
baslayalim.” der. Ardindan model olma siirecinde yaptig1 gibi toplama iglemini sdyler. Uygulamaci, “Burada 3
tane lego resmi var” der ve 3 tane lego resmini katilimcinin dniine koyar. “Kag tane varmig?” der ve katilimcinin
3 cevabini vermesini bekler. Ardindan “Ben bunun {izerini kagit ile kapattim.” der. Uygulamaci, diger eline 2 tane
daha lego resmini alir ve “Elime 2 tane daha lego resmi aldim. Kag tane almisim?” der ve katilimeimnin 2 cevabin
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vermesini bekler. “Bu lego resmini de kagidin altina ekledim. Kagidin altinda toplam kag tane lego resmi oldu?”
der. Uygulamaci, katilimcinin tepkide bulunmasi i¢in 5 saniye beklemistir. Katilimci 5 saniye i¢inde dogru tepkide
bulunmugsa pekistirilerek diger resimli karta geg¢ilmistir. Katilimci, yanlis tepkide bulunmus ya da tepkide
bulunmamigsa uygulamaci, katilimeiya gerekli rehberligi yapmis ve dogru tepkide bulunmasina yardim etmistir.
Diger resimli kartlarla da ayni siire¢ tekrarlanarak rehberli uygulamalar basamagi sonlandirtlmistir.

Sozel Olmayan Hesaplamalar Yapma Becerisi (Ctkarma Islemi) Ogretim Oturumlart

Model Olma Asamasi. Uygulamaci, ¢ikarma isleminin model olma agamasini toplama isleminin model
olma agamasina benzer sekilde parmaklarini kullanarak yapmistir. “Simdi ¢ikarma islemini ben yapacagim. Beni
dikkatlice izlemeni istiyorum. Benden sonra ¢ikarma iglemini sen yapacaksin.” diyerek model olma siirecine
baslamigtir. Uygulamaci, “Burada 6 tane kalem resmi var” der ve 6 tane kalem resmini katilimecinin 6niine koyar.
“Kag tane varmis?” der ve katilimcinin 6 cevabini tekrarlamasini bekler. Ardindan “Ben bunun tizerini kagit ile
kapattim. Kagidin altinda 6 tane lego resmi oldugu i¢in hemen parmaklarimla 6 sayisini gdsterdim.” der ve eliyle
6 isareti yapar. “Kagidin altindan 1 tane kalem resmini ¢ikardim. Kag tane ¢ikartmisim?” der ve katilimcinin 1
cevabini vermesini bekler. “Kagidin altindan 1 tane kalem resmini ¢ikardigim igin agik olan parmaklarimdan 1
tanesini kapattim.” der. Uygulamaci 1 tane parmagimi kapatir. Ardindan katilimeiya parmaklarini isaret ederek
“Kagidin altinda 6 tane vardi, kdgidin altindan 1 tanesini ¢ikarttim. Bakalim kagidin altinda kag¢ tane kalem
resmimiz kalmig? Ben simdi agik olan parmaklarimi sayiyorum.” der ve acik olan parmaklarina tek tek dokunarak
sayar. “1, 2, 3, 4 ve 5. kagidin altinda 5 tane kalem resmimiz kalmig der. Hadi gel kagid1 acip bakalim. Gergekten
de 5 tane mi kalem resmi var?” der. Ardindan kagidi agarak kalem resimlerini sayar ve sonucun 5 oldugunu
katilimciya sdyler. Diger resimli kartlarla da bu sekilde model olunur.

Rehberli Uygulama Asamasi. Uygulamaci, model olma asamasimi tamamladiktan sonra rehberli
uygulamalar asamasina ge¢mistir. Bu asamada uygulamaci ile katilimci masada karsilikli olacak sekilde
oturmustur. Uygulamaci, katilimciya “Evet, benim nasil yaptigimi izledin. Simdi senin yapmani istiyorum. Hadi
baslayalim.” der. Ardindan model olma siirecinde yaptig1 gibi ¢ikarma islemini sdyler. Uygulamaci, “Burada 5
tane lego resmi var.” der ve 5 tane lego resmini katilimeinin 6niine koyar. “Kag tane varmig?” der ve katilimcinin
5 cevabini vermesini bekler. Ardindan “Ben bunun iizerini kagit ile kapattim.” der. Uygulamaci, kagidin altindan
2 tane lego resmini ¢ikarir ve “Kagidin altindan 2 tanesini ¢ikarttim. Kag tane ¢ikartmigim?” der ve katilimeinin 2
cevabint vermesini bekler. “Kagidin altinda kag tane lego resmi kald1?” der. Uygulamaci, katilimcinimn tepkide
bulunmasi igin 5 saniye beklemistir. Katilimci 5 saniye i¢inde dogru tepkide bulunmusgsa pekistirilerek diger
resimli karta gegilmistir. Katilimci, yanlis tepkide bulunmus ya da tepkide bulunmamissa uygulamaci, katilimciya
doniit vermis ve dogru tepkide bulunmasina yardim etmistir. Diger resimli kartlarla da ayni siire¢ tekrarlanarak
rehberli uygulamalar basamagi sonlandirtlmistir.

Sayt Belirleme Becerisi Ogretim Oturumlar

Model Olma Asamasi. Bu asamada katilimci, 6gretilmesi hedeflenen ikinci beceri igin katilimeciya model
olmustur. “Simdi seninle sayilart 6grenecegiz. Beni dikkatlice dinlemeni istiyorum. Benden sonra sayilari sen
sOyleyeceksin.” diyerek model olma siirecine baglamistir. Uygulamaci, ornegin, eline 17 sayisimi alir ve
katilimcinin 6niine koyar. “Bu say1 17.” der. Ardindan sayimin onlar basamagini parmagtyla isaret ederek “Bak,
bu say1 1 ile basliyor. Biz 1 ile baslayan sayilar1 (10’a vurgu yaparak) 10 ile baslayarak okuyoruz ve hemen
ardindan da ikinci sayimizi sdyliiyoruz. Bu say1 1 ile basladigi icin bu sayimmiz 17 diye okunuyor.” diyerek
katilimciya sayiy1 neye dikkat ederek okumasi gerektigini anlatir. Ardindan uygulamaci, katilimciya donerek “Bu
say1 kacmig?” der ve tekrar sonucun 17 oldugunu 10’a vurgu yaparak soyler. 10-20 arasinda olan sayilari bu
sekilde sunduktan sonra 20-30 arasinda olan sayilarin dgretimine gecer. Uygulamaci, eline 24 sayisini alir ve
katilimcinin 6niine koyar. “Bu say1 24.” der. Ardindan sayimin onlar basamagini parmagiyla isaret ederek “Bak,
bu say1 2 ile bagliyor. Biz 2 ile baslayan sayilar1 (20’ye vurgu yaparak) 20 ile baslayarak okuyoruz ve hemen
ardindan da ikinci sayimizi sdyliiyoruz. Bu say1 2 ile basladigi i¢in bu sayimiz 24 diye okunuyor.” diyerek
katilimciya say1y1 neye dikkat ederek okumasi gerektigini anlatir. Ardindan uygulamaci, katilimerya dénerek “Bu
say1 kagmis?” der ve tekrar sonucun 24 oldugunu 20’ye vurgu yaparak soyler.

Rehberli Uygulama Asamasi. Uygulamaci, model olma agamasini tamamladiktan sonra rehberli
uygulamalar asamasma ge¢mistir. Bu asamada uygulamaci ile katilimcir masada karsilikli olacak sekilde
oturmustur. Uygulamaci, katilimciya “Evet, benim sayilart nasil sdyledigimi izledin. $imdi sayilar1 senin
sOylemeni istiyorum. Hadi baslayalim.” der. Ardindan model olma siirecinde yaptig1 gibi say1y1 katilimcinin 6niine
koyar. Uygulamaci, “Bu say1 ka¢?” der ve katilimcinin dogru cevabi vermesini bekler. Uygulamaci, katilimcinin
tepkide bulunmasi i¢in 5 saniye beklemistir. Katilime1 5 saniye iginde dogru tepkide bulunmussa pekistirilerek
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diger sayiya gecilmistir. Katilimei, yanlis tepkide bulunmus ya da tepkide bulunmamigsa uygulamaci, katilimciya
gerekli doniitleri vererek katilimemin dogru tepkide bulunmasina yardim etmistir. Diger sayilarla da ayni siire¢
tekrarlanarak rehberli uygulamalar basamagi sonlandirilmustir.

Niceligi Fark Etme Becerisi Ogretim Oturumlart

Model Olma Asamasi. Bu asamada katilimei, 6gretilmesi hedeflenen {igiincii beceri i¢in katilimerya
model olmugtur. “Simdi seninle sayilar1 biiyiik/kiiciik olarak karsilastirmay1 6grenecegiz. Beni dikkatlice
dinlemeni istiyorum. Benden sonra sayilar1 sen karsilastiracaksin.” diyerek model olma siirecine baslamistir.
Uygulamaci, eline 8 ve 17 sayisini alir ve katilimcinin 6niine koyar. “Burada 8 ve 17 sayilart var.” der. Ardindan
katilimeinin sayilara dikkatlice bakmasi saglanir. Uygulamaci 8 sayisini gostererek “Bak, burada bir tane rakam
var.” der. Daha sonra 17 sayisinin birler ve onlar basamagini gostererek “Burada iki tane rakam var. iki tane rakam
olan say1 daha biiyiik, bir tane rakam olan say1 daha kiigiik der. Ardindan uygulamaci, katilimciya dénerek “17,
8’den daha biiyiik. Cilinkii 17°de iki rakam var. 8 ise 17°den daha kiigiik ¢ilinkii 8’de bir rakam var.” der. Tek
basamakli ve iki basamakli sayiy1 karsilastirmanin model olmasi bu sekilde tamamlanir. Ardindan iki tane iki
basamakli saymin karsilastirmasinin model olmasina gecilir. Uygulamaci, eline 13 ve 18 sayisii alir ve
katilimcinin 6niine koyar. “Burada 13 ve 18 sayilar1 var.” der. Ardindan katilimcinin sayilara dikkatlice bakmasi
saglanir. Ardindan uygulamaci “Bak, bu sayilarin ikisinde de iki tane rakam var. Biz bu sayilarin hangisinin biiytiik
veya kii¢lik olduguna karar verebilmek icin 6nce elimizle 1°i kapatacagiz. Ardindan kalan sayilara bakacagiz ve
sayilarin kiigiik ya da biiyiik olduguna karar verecegiz. Simdi beni dikkatlice izle.” der. Ardindan uygulamaci
eliyle iki saymnin da 1 rakamini kapatir. “Evet, 1’leri kapattim. 3 ve 8 kaldi. Simdi ben 0’dan baslay1p ileri dogru
sayacagim. 3 ve 8’ten hangi sayiy1 6nce sdylersem o say1 daha kiigiik. Hangi sayiy1 sonra sdylersem o say1 daha
biiylik.” der. Ardindan saymaya bagslar. “0, 1, 2, 3. Bak 3’{ soyledim bile. O zaman bu say1 daha kii¢iik. Hadi
saymaya devam edelim. 4, 5, 6, 7, 8. Bak 8’1 3’ten daha sonra sdyledim. O zaman bu say1 daha biiyiik.” der.
Ardindan ellerini sayilarin iizerinden ¢eker ve 13, 18’ten daha kiigiik der. Diger sayilar da kullanarak bu sekilde
model olma asamasini tamamlayarak rehberli uygulamalar asamasina geger.

Rehberli Uygulama Asamasi. Uygulamaci, model olma asamasini tamamladiktan sonra rehberli
uygulamalar asamasina ge¢mistir. Bu asamada uygulamaci ile katilimer masada karsilikli olacak sekilde
oturmustur. Uygulamaci, katilimeiya “Evet, benim sayilar1 nasil karsilastirdigimi izledin. Simdi sayilari senin
kargilagtirmani istiyorum. Hadi baslayalim.” der. Ardindan model olma siirecinde yaptig1 gibi iki tane sayiy1
katilimcinin 6niine koyar. Uygulamaci, “Bu sayilara dikkatlice bak. Hangisi daha biiytik/kiiclik goster?” der ve
katilimeinin dogru cevabi vermesini bekler. Uygulamaci, katilimeinin tepkide bulunmasi i¢in S saniye beklemistir.
Katilimer 5 saniye ig¢inde dogru tepkide bulunmusgsa pekistirilerek diger sayiya gecilmistir. Katilimei, yanlis
tepkide bulunmus ya da tepkide bulunmamigsa uygulamaci, katilimciya gerekli rehberligi yapmis ve dogru tepkide
bulunmasina yardim etmistir. Diger sayilarla da ayni siire¢ tekrarlanarak rehberli uygulamalar basamagi
sonlandirilmastir.

Genelleme Oturumlar:

Aragtirmanin genelleme oturumlar “Panamath” ad1 verilen bilgisayar uygulamasi ile gergeklestirilmistir.
Bu uygulamanin amaci, bireylerin say1 hislerini ve yaklagik sayi sistemlerini 6lgmektir. Bu amag¢ dogrultusunda
katilimcilarin - say1 hislerini  farkli ortam ve uygulamaya genelleyip genelleyemediklerini belirlemek
hedeflenmigtir. Ayrica uluslararasi alanyazinda 6zel gereksinimli ¢ocuklarin say1 hissini belirlemede Panamath
uygulamasinin kullanildig1 arastirmalara rastlanmistir (Bugden & Ansari, 2016; Wang vd., 2017). Bu uygulama,
her ¢ocugun yasina gore bir kesme noktasi olusturarak cocuklarin yaslarina goére iyi ya da kabul edilebilir
performans diizeyini belirtmektedir. Ornek olarak, 9 yasindaki cocuk igin kabul edilebilir diizey %78’dir.
Genelleme oturumlarint degerlendirmek igin 6n test-son test oturumlart diizenlenmistir. Arastirmanin on test
oturumlari, &gretim oturumlart diizenlenmeden hemen Once, son test oturumlart ise Ogretim oturumlari
diizenlendikten sonra gergeklestirilmistir.

Sekil 1’de de goriildiigii lizere Panamath testinde ekrana farkli sayida sar1 ve mavi renkte noktalar
gelmektedir. Bu noktalar, uygulanan kisinin yagina bagli olarak Panamath uygulamasi tarafindan belirlenen siire
kadar ekranda kalmakta, ardindan ekrandan yok olmaktadir. Bu testte katilimcidan beklenen, ekranda kalan siire
boyunca noktalara dikkatlice bakip hangi renkte noktanin daha fazla oldugunu tahmin etmesidir. Panamath
uygulamasi, test bittikten sonra ortaya ¢ikan sonucu analiz etmektedir. Analizlerde testi yapan bireyin yasina gore
say1 hissi yiizdesi, ortalama ka¢ saniyede cevap verdiginin yiizdesi ve yasina gore say1 hissi yiizdesinin kag
ortalamada olmasi gerektiginin yiizdesi yer almaktadir. Bu testin arastirma siirecinde kullanilabilmesi igin gerekli
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izinler alinmis ve uygulamanin tam ve giincel hali mail yoluyla istenmistir. Aragtirmanin genelleme oturumlarinin
nasil diizenlendigi ilerleyen boliimde detayli olarak aciklanmustir.

Sekil 1

Panamath Testi Ornegi

Kaynak: Panamath. (2010). Test yourself. https://panamath.org/testyourself.php

Aragtirmanin genelleme oturumlarinda, uygulamact ile katilimci masada yan yana olacak sekilde
oturmustur. Uygulamaci, katilimcinin ne yapmasi gerektigini anlatmaya baslamistir. “Simdi ekranda sar1 ve mavi
renkte noktalar gelecek. Senden bu noktalara dikkatlice bakarak hangi renkte nokta fazlaysa onun rengini
sOylemeni istiyorum. Eger sar1 renkte nokta fazlaysa sar1, mavi renkte nokta fazlaysa mavi diyeceksin. Ama ekrana
¢ok dikkatli bakman gerekiyor. Anlastik mi1?” Uygulamaci, test boyunca katilimcinin cevaplarini teste kendisi
girmistir. Katilimer sar1 renkte nokta ¢ok derse “F”, mavi renkte nokta fazla derse “J” tusuna basmistir. Noktalar
ekrandan kaybolduktan sonra ekrana yeni noktalar getirmek igin ise Space (bosluk) tusuna basmistir. Testi
baslatmadan 6nce katilimcilarin yaglarini test bilgilerine eklemistir. Ayrica her bir katilimei igin siireyi en kisa
stire olan 1 dakika olarak belirlemistir. Bunun amaci, katilimcilarin sikilmasinin 6niine gegmek ve dikkatlerinin
dagilmasin1 engellemektir. Katilimeilarin yaglarinin bilgisi girildiginde ise Panamath uygulamasmin kendisi
tarafindan 12 yasinda Zeynep igin noktalarin ekranda kalmasi 2 saniye, 8 ve 9 yasinda olan Efe ve Mert igin
noktalarin ekranda kalma siiresi 3 saniye olarak belirlenmistir.

Giivenirlik

Aragtirmada gergeklestirilen tiim oturumlarin en az %30’unda uygulama giivenirligi ve gézlemciler arasi
giivenirlik verileri toplanmistir. Gozlemciler, 6zel egitimde lisans ve yiiksek lisans egitimini tamamlamig ayni
alanda doktora egitimine devam etmektedir. Tiim katilimcilarin hedef davranisa iligkin video kayitlari, giivenirlik
verilerini toplayan gozlemcilere verilmistir. Gozlemciler, bu oturumlari izleyerek verileri, uygulama giivenirligi
ve gozlemciler arasi giivenirlik formuna kaydetmislerdir.

Uygulama Giivenirligi

Aragtirmanin uygulama giivenirligi verileri, yoklama ve &gretim oturumlari igin toplanmistir. Bu
aragtirmanmn uygulama giivenirligi verilerinin analizinde, “(Go6zlenen uygulamaci davranmigt / Planlanan
uygulamaci davranist) x 100” formiilii kullanilmistir (Erbas, 2012). Arastirmaci, gézlemciye tiim videolart ve
Uygulama Giivenirligi Verisi Toplama Formu’nu vermistir. Aragtirmada yer alan toplu yoklama oturumlart ve
uygulama oturumlarindan yansiz olarak atama yapilmistir. Gozlemci, yansiz atama yolu ile segilen videolar:
izlemis ve degerlendirmelerini bu forma isaretlemistir. Arastirmanin toplu yoklama ve uygulama oturumlarinda
uygulama giivenirligi %98 diizeyinde bulunmustur.

Gozlemciler Arast Giivenirlik

Aragtirmanin gozlemciler arasi giivenirlik verileri, yoklama ve 6gretim oturumlari igin toplanmistir. Bu
arastirmada gozlemciler arasi giivenirlik verilerinin analizinde, “Goriis birligi / (Goris birligi + Goriis ayriligi) x
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100” formiilii kullanilmistir (Erbas, 2012). Arastirmaci, gdzlemciye tiim videolari ve Gozlemciler Arast Giivenirlik
Verisi Toplama Formu’nu vermistir. Aragtirmada yer alan toplu yoklama oturumlar1 ve uygulama oturumlarindan
yansiz olarak atama yapilmistir. Gézlemci, yansiz atama yolu ile se¢ilen videolar izlemis ve degerlendirmelerini
bu forma igaretlemistir. Aragtirmanin toplu yoklama ve uygulama oturumlarinda gozlemciler arasi giivenirlik
verisi %100 diizeyinde bulunmustur.

Sosyal Gecgerlik

Aragtirmanin sosyal gegerlik verileri, aragtirmada yer alan ZY olan bireylerin egitimlerine devam ettikleri
0zel egitim ve rehabilitasyon merkezindeki ozel egitim Ogretmenlerinden 6znel degerlendirme yoluyla
toplanmistir. Bu arastirmanin sosyal gecerlik verilerini toplamak amaci ile “Ogretmen Sosyal Gegerlik Formu”
olusturulmustur. Bu form, yedi kapali uglu ve ii¢ agik uclu olmak iizere toplam 10 sorudan olusmaktadir. Oncelikle
o0gretmenlere yapilan uygulama hakkinda bilgi verilmis, katilimcilarin 6gretim oturumuna baglamadan 6nceki ve
Ogretim oturumlar1 tamamlandiktan sonraki performanslari anlatilmistir. Ardindan hazirlanan form 6gretmenlere
verilmis ve 6gretmenlerden formu doldurmalar1 istenmistir. Elde edilen sosyal gecerlik verileri, betimsel analiz
yontemiyle analiz edilmistir.

Bulgular
Etkililik Bulgular

Katilimcilarin say1 hissini gelistirmede DOY’e dayali etkinlik paketinin etkililigine iliskin elde edilen
bulgular Sekil 2°de gosterilmistir. Birinci katilimci Efe baglama diizeyi oturumlarinda sirastyla 5/15, 4/15 ve 5/15
diizeyinde performans gostermistir. Baslama diizeyi oturumlarinda kararli veri elde edilmis ve ogretim
oturumlarma gegilmistir. Uygulama evresinde Efe, birinci oturumda 8/15, ikinci oturumda 7/15, ii¢ilincii oturumda
12/15, dordiincii oturumda 13/15, besinci oturumda 13/15, altinci oturumda 14/15, yedinci oturumda 14/15 ve
sekizinci oturumda 13/15 diizeyinde performans sergiledigi goriilmiistiir. Efe’nin 6lgutii kargiladiktan dort ve yedi
hafta sonra gergeklestirilen toplu yoklama oturumlarinda %80°nin iizerinde dogru tepki gosterdigi goriilmektedir.

Ikinci katilime1 Zeynep baglama diizeyi oturumlarinda sirastyla 5/15, 6/15 ve 5/15 ve birinci toplu
yoklama oturumlarinda sirasiyla 3/15, 4/15 ve 4/15 diizeyinde performans gostermistir. Baslama diizeyi ve birinci
toplu yoklama oturumlarinda kararli veri elde edilmis ve 6gretim oturumlarina gegilmistir. Uygulama evresinde
Zeynep, birinci oturumda 9/15, ikinci oturumda 11/15, ti¢ilincii oturumda 15/15, dordiincii oturumda 13/15, beginci
oturumda 13/15 ve altinct oturumda 13/15 diizeyinde performans sergiledigi goriilmiistiir. Zeynep’in Ol¢iitii
karsiladiktan dort ve yedi hafta sonra gergeklestirilen toplu yoklama oturumlarinda %80°nin iizerinde dogru tepki
gosterdigi goriilmektedir.

Ucgiincii katilime1 Mert baslama diizeyi oturumlarinda sirasiyla 5/15, 4/15 ve 5/15 ve birinci toplu yoklama
oturumlarinda sirasiyla 4/15, 4/15 ve 5/15 ve ikinci toplu yoklama oturumlarinda sirasiyla 4/15, 4/15 ve 5/15
diizeyinde performans gostermistir. Baglama diizeyi, birinci toplu yoklama ve ikinci toplu yoklama oturumlarinda
kararli veri elde edilmis ve 6gretim oturumlarina gegilmistir. Uygulama evresinde Mert, birinci oturumda 10/15,
ikinci oturumda 11/15, tiglinci oturumda 11/15, dérdiincii oturumda 12/15, besinci oturumda 12/15 ve altinci
oturumda 12/15 diizeyinde performans sergiledigi goriilmiistiir. Mert’in 6l¢iitii karsiladiktan sonra gergeklestirilen
toplu yoklama oturumlarinda %80’nin {izerinde dogru tepki gosterdigi goriilmektedir. Tiim katilimcilarin
kazandiklar1 say1 hissi becerisini, 6gretim oturumlari bittikten sonra da sergiledigi goriilmektedir.

Genelleme Bulgular:

Arastirmada Efe, Zeynep ve Mert’in say1 hissine yonelik kazandiklari beceriyi Panamath uygulamasina
genelleyip genelleyemediklerine iliskin veriler gergeklestirilen 6n test ve son test oturumlari ile toplanmistir. Efe,
Zeynep ve Mert’in genelleme 6n test ve son test oturumlarina yonelik bulgular Sekil 3°te goriilmektedir.
Katilimeilarin genelleme 6n test verileri, ylizde olarak bakildiginda yiiksek gibi goriinse de grafikte kirmizi ¢izgi
ile belirttigimiz kesme noktasinda katilimcilarin baslangi¢ yiizdelerinin uygulama tarafindan belirlenen kesme
noktasinin ¢ok altinda oldugu goriilmektedir. Dolayisiyla yiizdelere sadece say1 olarak bakmak yerine, kesme
noktas1 dikkate alinarak bakilmasi daha anlamli olacaktir. Kesme noktasi incelendiginde On testte her ii¢
katilimcinin da ¢ok asagi diizeyde performans sergiledigi son testte ise kesme noktasinin iizerinde performans
gosterdikleri goriilmektedir. Bu ylizdeler test bittikten sonra Panamath uygulamasinin kendisi tarafindan
hesaplanmakta standart sonug seklinde ortaya konmaktadir.
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Sekil 2

Katilimcilarm Sayr Hissine Yonelik Toplu Yoklama (TY) Uygulama Oturumlarindaki Dogru Tepki Sayilart

LTY Uygulama 2TY

Dogru tepki sayisi
[=al B -

:

Uygulama

3.TY

A\

Uygulama 4TY

\

Efe

o o= 12 W e

Dogru tepki sayisi

=L

[}

Zeynep

(= ]

Dogru tepki sayisi
20

L I =

e

e

Mert

[ PO,

Yilmaz-Yenioglu & Sonmez-Kartal

8 9 10111213 14151617 18192021 2223 24 25 26 27 28 29 30 31 32

Oturumlar

2023, 24(1)



ZIHIN YETERSIZLIGi OLAN COCUKLARIN SAYI HiSSINi GELISTIRMEDE DOGRUDAN OGRETIM YONTEMINE 29
DAYALI ETKINLIK PAKETININ ETKILILIGi

Sekil 3

Katilimcilarin Panamath Uygulamasina Iliskin On Test ve Son Test Genelleme Oturumlarindaki Dogru Tepki
Yiizdeleri
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mmmmm Ontest B Sontest e e @ Panamath kapsaminda yasa uygun kabul edilebilir diizey

Efe’nin Panamath uygulamasina iliskin on test grafigi incelendiginde, %62.5 diizeyinde performans
gosterdigi goriilmektedir. Bu yiizde degeri grafikte de goriildiigii gibi sekiz yasinda bir 6grenci icin kabul edilebilir
performanstan daha diisiik bir yiizde olarak belirtilmektedir. Son test grafigi incelendiginde ise Efe’nin %87.5
diizeyinde basariya ulastigt goriilmektedir. Zeynep’in Panamath uygulamasma iliskin 6n test grafigi
incelendiginde, %62.5 diizeyinde performans gosterdigi goriilmektedir. Bu yiizde degeri grafikte de goriildiigii
gibi 12 yasinda bir 6grenci igin kabul edilebilir performanstan daha diisiiktiir. Son test grafigi incelendiginde ise
Zeynep’in %81.25 diizeyinde basariya ulastigi goriilmektedir. Bu yiizde degeri Panamath uygulamasi analizi
sonucunda 12 yasinda bir 6grenci i¢in iyi performans olarak belirtilmektedir. Grafikler sonucunda Zeynep’in
uygulama evresinde gelistirdigi say1 hissi becerisini, Panamath uygulamasina genelleyebildigi sylenebilmektedir.
Mert’in Panamath uygulamasina iligkin on test grafigi incelendiginde, %68.75 diizeyinde performans gosterdigi
goriilmektedir. Bu ylizde degeri dokuz yasinda bir 6grenci i¢in kabul edilebilir performanstan daha diisiiktiir. Son
test grafigi incelendiginde ise %93.75 diizeyinde basariya ulastig1 goriilmektedir. Bu ylizde degeri Panamath
uygulamasi analizi sonucunda dokuz yasinda bir 6grenci igin olduk¢a yiiksek bir performans olarak
belirtilmektedir.

Sosyal Gegerlik Bulgular:

Arastirmanin sosyal gegerligini belirlemek amaciyla aragtirmada yer alan katilimcilarin 6gretmenlerinden
oznel degerlendirme yoluyla sosyal gecerlik verisi toplanmistir. Bir Ogretmen aragtirmada yer almak
istemediginden iki 6gretmenden veri toplanmustir. Sosyal gecerlik verilerini toplayabilmek amaci ile “Ogretmen
Sosyal Gegerlik Formu™ hazirlanmigtir. Bu form, yedi kapali uclu ve {ig agik uclu olmak iizere toplam 10 sorudan
olusmaktadir. Ogretmenlerin sosyal gecerlik formunda yer alan kapali uglu sorulara verdikleri cevaplar
incelendiginde; say1 hissinin gelistirilmesinin 6nemli bir beceri oldugunu, sayr hissinin 6grencilerin giinliik
yasamlarina katkida bulundugunu, 6grencilerinin bu arastirmaya katildiklar: i¢in olduk¢a memnun olduklarin,
ogrencilerinin yapilan bu arastirmaya katildiktan sonra sayi hislerinin gelistigini ve benzer arastirmalara
katilmalarimni istediklerini ifade etmislerdir. Ogretmenlerden biri 6grencilerin benzer calismalara neden katilmasini
istersiniz sorusuna “Bizim 6gretmekte zorlandigimiz becerileri bu arastirmalarda kullanilan uygun yontemlerle
daha iyi 6grendikleri igin” cevabini vermistir. Bir diger 6gretmen de benzer sekilde “aragtirma siirecinde uygun
yontemler kullanilarak 6grencilerin bu arastirmalar1 bagariyla tamamlamalar1 ve bize de katki saglamalari igin”
cevabini vermistir.
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Sosyal gecerlik formunda yer alan agik uglu sorular incelendiginde; DOY i siniflarinda kullanmak isteyip
istemedikleri sorusuna iki 6gretmenin cevabi da olumlu olmustur. iki 6gretmen de simflarinda bu yontemi
kullanmak istediklerini sdylemislerdir. Bunun nedeni soruldugunda ise bir 6gretmen “DOY sayesinde dgrencinin
derslere tam katilimi saglanabilir ve bu yontemde 6grenci asamal1 olarak bagimsiz hale gelir. Ayrica bu yontem,
Ogrenilen bilgilerin kalict olmasini1 ve genelleme yapilabilmesine katki saglamaktadir. Ben de smifimda
ogrencilerimle ders yaparken bu yontemi kullaniyorum.” seklinde cevap vermistir. Diger 0gretmen ise bu
yoéntemin dgrenciler igin faydal olacagim diisiindiigiinii belirtmistir. Ogrencinizin ¢alisma ile ilgileri tepkileri
nasildi ve sizinle neler paylasti sorusuna 6gretmenlerin ikisinin de cevabi, 6grencilerin ¢aligma ile ilgili heyecanl
ve mutlu olduklar1 olmustur. Diger bir soru olan “Arastirmanin sizin ve 6grenciniz i¢in olumlu yonleri nelerdir?”
sorusuna tiim 6gretmenler, 6grencilerin artik sayilar1 karigtirmadiklarini ve arastirmanin etkili ve kalic1 6grenme
sagladiklarini belirtmiglerdir. Ogretmenlerden biri “Bu arastirma éncesinde rakamlar1 yazma ve okumada biiyiik
problemler yastyorduk. Rakamlar1 ¢ok ¢abuk unutuyordu. ki basamakl1 sayilar1 okumakta zorluk cekiyordu. Bu
aragtirmanin sonunda ise rakamlar1 yazmakta ve iki basamakli sayilar1 okumakta zorlanmryoruz.” seklinde ifade
etmigtir. Diger 6gretmen de benzer sekilde “Bu arastirma oncesinde 6grencim 23 sayisini iki ve ii¢ seklinde
okuyordu. Simdi ise akici ve dogru bir sekilde sayiy1 okuyabiliyor. Ayrica say1 karsilastirmada sikint1 yasiyorduk.
Biiyiik ve kiigiik sayilar1 anlamlarini bilmeden kafadan salltyordu. Arastirma sonunda ise dgrencim sayilari
kargilagtirmay1 6grendi. Sayilar karsilastirirken nedenini sdyleyerek biiyiik ve kiiclik seklinde ifade edebiliyor.”
cevabint vermistir. Formun son sorusu olan aragtirmanin olumsuz yonlerinin neler oldugu sorusuna ise
ogretmenlerin her ikisi de herhangi bir olumsuz yoniiniin olmadigin aksine arastirmanin hem 6grencilerine hem
de kendilerine katki sagladigini ifade etmislerdir.

Tartisma

Aragtirmanin birinci bulgusu, ZY olan gocuklarin say1 hissini gelistirmede DOY’e dayali etkinlik
paketinin etkili oldugunu gostermektedir. Arastirmanin bu bulgusu, alanyazinda 6zel gereksinimli bireylere
matematik becerisinin  6gretiminde  DOY’iin kullamldigi 6nceki arastirmalarin  bulgulariyla benzerlik
gostermektedir (Cravalho vd., 2014; Harris vd., 2015; Lapke & McLaughlin, 2015). Arastirmada yer alan ZY olan
dgrencilerin say1 hislerinin gelistigi goriilmektedir. Ogrencilerin performanslar1 incelendiginde Efe ve Zeynep
%80 nin iizerinde performans gosterirken Mert %80 performans gostermistir. Diger iki katilimcidan farkli olarak
Mert ZY tanisinin yaninda dikkat eksikligi ve hiperaktivite bozuklugu tanis1 vardir. Mert’in performansinin
%80 nin lizerine ¢tkamamasinda ve son yoklama oturumda performansinin diismesinde ek tanisinin etkisi olabilir.
Bu arastirmada DOY’iin ZY olan ¢ocuklarin say1 hissini gelistirmede etkili olduguna yonelik elde edilen bulgular,
uluslararas1 alanyazinda daha &nce gergeklestirilmis olan ve say1 hissinin gelistirilmesinde DOY {in etkilerinin
incelendigi arastirmalarla (Heasty vd., 2012; Lapke & McLaughlin, 2015) benzerlik gostermektedir. Ulkemizde
ise say1 hissi ile ilgili yapilan arastirmalarin sayisinin son yillarda arttigi (Altay & Umay, 2013; Bayram &
Duatepe-Paksu, 2014; Cekirdekgi vd., 2016; Giilbagci-Dede, 2015; Giilbagci-Dede & Sengiil, 2016; Kayhan-
Altay, 2010; Mutlu & Akgiin, 2017; Sengiil, 2013; Sengiil & Giilbagci-Dede, 2013) goriilmekle birlikte ZY olan
bireylerin sayr hissinin gelistirilmesinde DOY’iin etkililiginin incelendigi herhangi bir arastirmaya
rastlanilmamustir. Dolayistyla ZY olan ¢ocuklarin say1 hislerini gelistirmede DOY *iin kullanilabilecegine iliskin
yeni ve dnemli bir bakis agisi gelistirilebilir. Arastirmanin bu yoniiyle, ZY olan ¢ocuklarin say1 hissini gelistirmeye
yonelik uygulamalar hakkinda ulusal alanyazina katki saglayacagi diisiiniilmektedir.

Aragtirmanin ikinci bulgusu, katilimcilarin kazandiklar1 beceriyi uygulama bittikten en az {i¢ hafta sonra
da siirdiirdiiklerini gostermektedir. Arastirmanin bu bulgusu, 6zel gereksinimli bireylere matematik becerisinin
6gretiminde DOY *iin kullanildig1 énceki arastirmalarin bulgulartyla benzerlik gostermektedir (Gegal & Eldeniz-
Cetin, 2018; Kahyaoglu, 2010; Kot vd., 2017; Terzioglu & Yikmus, 2018). DOY kullanilarak gelistirilen say1 hissi
becerilerinin, 6gretim kosullarinin sona ermesinin ardindan da siirdiirebilir ve genellenebilir olmasi, 6grencilerin
daha sonra karsilagacaklar1 matematik konularin1 6grenmelerine saglayacagi katki acgisindan son derece dnemli
goriilmektedir.

Aragtirmanin {igiincii bulgusu, katilimcilarin kazandiklar1 say1 hissi becerisini Panamath uygulamasina
genelleyebildiklerini gostermektedir. Katilimeilar, 6gretim oncesinde Panamath uygulamasinda, yaslariin
gerektirdigi diizeyin altinda performans sergilerken; Ogretimin sona ermesinin ardindan, ayn1 uygulamada
yagitlarinin performansina yakin bir diizeye erigsmislerdir. Bu durum, &grencilerin say1 hissi becerilerini gerek
duyulan bagka alanlarda da kullanabilecekleri yoniinde yorumlanabilir. Bu arastirmanin dgrencilerin kazandiklar
beceriyi, say1 hissini belirlemede yaygin olarak kullanilan, gegerli ve giivenilir bir bilgisayar uygulamasi olan
Panamath’a genellemede etkili oldugunu gostermesi acgisindan da alanyazina 6nemli katki saglayacagi
disiiniilmektedir. Arastirmada katilimeilarin dikkatsizlik nedeniyle hata yapmalarini 6nlemek amaciyla bilgisayar
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tuslarina arastirmaci kendisi basmustir. Boylelikle katilimcilarin sadece ekranda yer alan noktalara odaklanmalar
saglanmisgtir.

Aragtirmanin dérdiincii bulgusu, ZY olan gocuklarm simif dgretmenlerinin hem DOY iin hem de say1 hissinin
sosyal acidan onemine ve gerceklestirilen arastirmanin etkilerine iliskin olumlu goriis bildirdiklerini gostermektedir.
Aragtirmada goriisiine basvurulan simif 6gretmenlerinin hepsi, dgrencilerinin ¢alismada yer almalarindan memnun
olduklarim, kazandiklar1 becerileri giinliik yasamda kullandiklarni ve etkili oldugu icin DOY’ii smifta tercih
edeceklerini ifade etmislerdir. Bu goriisler dikkate alindiginda, gergeklestirilen aragtirmanin sosyal agidan 6nemli oldugu
diisiiniilmektedir. Ayrica bu bulgu DOY’iin kullanildig1 arastirmalarin bulgularryla paralellik gdstermektedir (Al-
Makahleh, 2011; Lapke & McLaughlin, 2015; Sazak-Pmar & Kocabiyik, 2014).

Uluslararas1 alanyazinda 6zel gereksinimli bireylerin say1 hissine ve gelistirilmesine ydnelik ¢ok sayida
arastirma (Dyson vd., 2013; Heasty vd., 2012; Lapke & McLaughlin, 2015; Locuniak & Jordan, 2008) bulunmasina
karsin iilkemizde 6zel gereksinimli bireylerin say1 hissi ve gelistirilmesine yonelik sinirlt sayida arastirmaya (Mutlu &
Akgiin, 2017; Oztiirk vd., 2019; Tunali, 2018) rastlanilmistir. Bu arastirmalar incelendiginde ise katilimcilarinin
ogrenme giicliigii ve 6zel yetenekli 6grenciler oldugu; ZY olan bireylerin say1 hissini gelistirmeyi amaglayan aragtirma
olmadig1 goriilmiistiir. Say1 hissinin 6nemli oldugunu ve gelistirilmesi gerektigini vurgulayan ¢ok fazla sayida arastirma
(Greeno, 1991; Howden, 1989; Mclntosh vd., 1992; Yang, 2003) olmasina ragmen, iilkemizde 6zel gereksinimli
bireylerin say1 hissini gelistirmeye yonelik ¢ok sinirli sayida aragtirma olmasi oldukga géze carpan ve diisiindiiriicti bir
bulgu olarak karsimiza ¢ikmaktadir. Ulkemizde ZY olan cocuklarin say hissini gelistirmeye yénelik bir arastirmaya
rastlanmamustir. Yapilan bu arastirmanin hem ZY olan ¢ocuklara matematik becerilerini 6gretmede hem de DOY iin
kullanilacag1 aragtirmalar ile ilgili alanyazina katkida bulunacagi diigiiniilmektedir. Say1 becerilerinin matematigin temel
becerilerinden biri oldugu diisiiniildiiglinde, arastirmanin etkililik bulgusunun alanyazina ¢nemli katki saglayacagi
umulmaktadir. Arastirma bulgularina dayali olarak ortaya konan dzelliklerin yaninda bu arastirmada kullanilan DOY’iin
etkililiginin bilinmesi ve uygulamasinin kolay ve pratik olmasidir. Ayrica aragtirmada kullanilan arag-geregler, kullanigh
ve hazirlanmasi kolay arag-gereclerdir.

Bu arastirmanin giiclii yanlarmin yani sira bazi sinirliliklart da bulunmaktadir. 1lki, iki katilimcinin ¢ikarma
islemi becerisini tam olarak edinememesidir. Bunun nedeninin ise sozel olmayan iglem yapma becerisinde yer alan
toplama ve ¢ikarma islemi becerilerinin art arda sunulmasi oldugu diisiiniilmektedir. Ugiincii katilimcidan okula devam
etmediginden dolay1 izleme verisinin toplanamamasi arastirmanin sinirh yanlarindan bir digeridir. Aragtirmanin son
sinirliligl ise arastirmanin dort katilimer ile baslayip, bir katilimeinin ¢aligmay1 birakmasi sonucunda aragtirmanin {i¢
katilimciyla tamamlanmasidir. Ancak, arastirmada kullanilan deneysel desende, deneysel kontroliin saglanmasi igin iig
katilimci ile uygulama yapilmasi yeterli oldugundan; bu durum arastirma bulgularina olumsuz etki etmemistir. Arastirma
sonunda elde edilen bulgularin bu sinirliliklar g6z 6niinde bulundurularak degerlendirilmesi 6nerilmektedir.

ileride Yapilacak Olan Arastirmalara Yonelik Oneriler

Bu aragtirmadan elde edilen bulgular dogrultusunda ileride yapilacak olan arastirmalara yonelik bazi dneriler
siralanabilir. Bunlardan ilki, bu arastirmada DOY kullanilarak etkileri belirlendigi igin ileride yapilacak arastirmalarda
farkli 6gretim yontemlerinin say1 hissini gelistirmedeki etkililiklerinin arastirilmasidir. Tkinci olarak, ileride yapilacak
aragtirmalarda bu arastirmada ele alinan say1 hissi bilesenlerinin disinda, baska kaynaklarda belirtilmis olan say1 hissi
bilesenlerinin degerlendirilmesine ve gelistirilmesine yonelik etkinliklerin tasarlanmasi Onerilebilir. Son olarak, ileride
yapilacak aragtirmalarda ailelerden ve 6grencilerin kendisinden sosyal gecerlik verisi toplanmasi; bunlara ek olarak
sosyal gecerligin belirlenmesinde sosyal karsilastirma yontemine yer verilmesi dnerilebilir.

Uygulamaya Yonelik Oneriler

Bu arastirmadan elde edilen bulgulardan yola ¢ikarak uygulamaya yonelik birkag 6neri siralanabilir. Bunlardan
ilki, ailelere, 6gretmenlere ve uzmanlara zihin yetersizligi olan c¢ocuklarin sayr hissini gelistirmede ya da farkli
matematik becerilerinin 6gretiminde dogrudan &gretim ydntemini kullanmalar1 nerilebilir. Tkinci olarak, say1 hissinin
erken donemden itibaren gelismeye basladig bilgisinden hareketle, evde anne babalarin, okulda 6gretmenlerin daha
erken yaslarda say: hissi ile ilgili kisa siireli ¢aligmalar gergeklestirmeleri onerilebilir. Ugiincii olarak say1 hissi
bilesenlerinin tek bir 6gretim oturumunda katilimeilara sunulmasi yerine, her bir bilesenin farkli oturumlarda sunulmasi
onerilebilir.

Yazarlarin Katki Diizeyleri

Biisra Yilmaz-Yenioglu g¢aligmanin konusunu belirleme, aragtirma desenine karar verme, veri toplama,
verilerin analizi ve c¢aligmanin raporlanmasi gorevlerinde yer almistir. Mine Sonmez-Kartal ¢aligmanin konusunu
belirleme, arastirma desenini belirleme ve ¢aligmanin raporlanmasi gorevlerinde yer almustir.
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Abstract

Introduction: One of the important concepts in counting and calculation skills and forming the basis of these
skills is the concept of number sense. Number sense is defined as the fluent and flexible use of numbers while
solving problems involving numerical concepts. Number sense, which is one of the basic skills of mathematics,
plays an important role in the acquisition of advanced mathematical skills. When the studies on number sense in
Turkiye were examined, it was determined that the studies mostly focused on determining the number sense levels
of students and were conducted with individuals with typical development. The purpose of this research is to
examine the effectiveness of the activity package based on the direct instruction method in developing the number
sense of children with intellectual disabilities.

Method: In this study, the effectiveness of the activity package based on the direct instruction method in
developing and maintaining the sense of number of three participants aged 8-12 with mild intellectual disability
was examined. It was also examined whether the participants could generalize their acquired skills to Panamath
practice. In the study, a multiple probe design with probe conditions across participants, which is one of the single-
subject research models, was used.

Findings: The findings showed that all participants developed their sense of humber and were able to maintain
this skill. Also, it showed that individuals from different age groups could generalize to Panamath, a software used
to determine number sense. The social validity findings collected from the teachers of the participants also showed
that number sense is an important skill for the participants. In addition, the teachers stated that the participants
used their number sense skills in their daily lives as well.

Discussion: The findings of the study were consistent with the results of the studies in the literature examining the
effectiveness of the direct instruction method in teaching mathematics skills to students with special needs. The
obtained results were discussed by comparing them with similar studies.

Keywords: Number sense, teaching math, direct instruction method, functional mathematics skills, individual with
intellectual disability.
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THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 20
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

Introduction

The American Association on Intellectual and Developmental Disabilities (AAIDD), which carried out
studies on intellectual disability and was the first institutional body in this field, defined mental disability as “It is
characterized by significant limitations observed in mental functions and adaptive behaviors; it is a type of
deficiency that manifests itself in cognitive, social, and practical adaptive skills. This disability occurs before the
age of 18” (AAIDD, 2010). It is known that individuals with intellectual disability (ID) have problems in
transferring information from short-term memory to long-term memory, paying attention to a stimulus, and
generalizing the skills or knowledge they have learned from different people or environments (Sabornie &
DeBettencourt, 2009; Smith et al., 2004). Likewise, these individuals have limited vocabulary and have problems
in language development and fluent speaking. For this reason, it is seen that these individuals have problems in
acquiring and using basic academic skills (Eripek, 2012).

Functional mathematics skills, just like reading and writing, are at the forefront of the basic academic
skills acquired at school, which greatly affect the quality of social life of individuals. These skills are the
application of mathematics needed to function in social areas in daily life. Most of the math skills used in daily
life involve doing simple calculations, not advanced math. Counting and calculating skills are at the forefront of
the functional mathematics areas that individuals need to solve the problems that they will encounter throughout
their lives. Counting and calculating skills are the prerequisites for other functional math skills, but they are also
at the forefront of functional math skills (Yiicesoy-Ozkan & Uysal, 2018). Considering that we frequently use
mathematics in our daily lives, the importance of the concept of number, which is one of the basic skills of
mathematics, emerges. The concept of number, which is a prerequisite for other learning areas of mathematics, is
among the functional academic skills that must be taught to individuals with ID in order to lead their lives
independently in daily life (Giirsel, 2017; Nar, 2018).

One of the important concepts that is included in the skills of numbers and operations and forms the basis
of these skills is the concept of humber sense (Jordan et al., 2010). Number sense is defined as the fluent and
flexible use of numbers while solving problems involving numerical concepts (Reys et al., 1999). Number sense
is an insight that can be developed especially with estimation and mental approximation skills and helps to develop
these skills. Understanding the relative size of the number, the size and meaning of the number in a group, and
being able to make decisions in line with this meaning are also areas covered by the sense of number. Another
dimension of number sense is tonrealize the relationships between numbers quickly (Olkun, 2012). There are no
commonly accepted components of number sense in the literature. Lago and Diperna (2011) include number sense,
(a) counting aloud, (b) measuring concepts, (c) non-verbal calculations, (d) number identification, and (e) noticing
quantity. Studies show that number sense is the most important factor to understand the relationship between
numbers and numbers, and it is stated in these studies that number sense has an important place in mathematics
teaching (Dyson et al., 2013; Greeno, 1991; Howden, 1989; Locuniak & Jordan, 2008; Mclntosh et al., 1992; Reys
& Yang, 1998; Yang, 2003). Students who have a sense of number are defined as students who perform
successfully in mathematics (Giilbagci-Dede, 2015). In addition, a systematic and planned education is needed to
develop the sense of number (Olkun, 2012).

Direct instruction method (DIM) (Kahyaoglu, 2010; Pmar & Kocabiyik, 2014), errorless teaching
methods (Karabulut & Yikmus, 2010; Kircaali-iftar et al., 2008), interaction unit (Balgik, 2015) are some of the
techniques used in teaching mathematical skills to children with ID. It is seen that methods such as Yikmus, (2016)
are frequently used. In this study, it was preferred to use DIM as it is a method that is proven to be effective, easy
to apply, and is frequently used in teaching mathematics skills to children with ID. DIM is a teaching method
(Kahyaoglu, 2010), which consists of the phases of being a model, guided application and independent
applications. The purpose of the DIM is to help the student achieve the targeted behavior independently by
systematically and gradually withdrawing the clues belonging to the behavior while the teaching process is being
carried out (Eling et al., 2013; Kahyaoglu, 2010). DIM, which is known to be used effectively in the teaching of
mathematics skills, can contribute to testing its effects on developing number sense skills, and enabling
practitioners to make applications to improve number sense with individuals with 1D through this familiar method.
In the study conducted by Heasty et al. (2012), the effectiveness of DIM in teaching basic mathematics skills to a
student with learning disability was examined. As a result of the research, it was found that the method was
effective in gaining the students' basic mathematical skills. In another study, Lapke and McLaughlin (2015)
examined the effectiveness of picture cards based on DIM in teaching number recognition skills to students with
typical development. As a result of the research, it was concluded that the method was effective on number
recognition skills.
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When the studies on number sense in Turkiye are examined, it has been determined that the studies mostly
focus on determining the number sense levels of students and are conducted with participants who show typical
development (Bayram & Duatepe-Paksu, 2014; Kayhan-Altay, 2010; Sengiil & Giilbagci-Dede, 2013). It has been
observed that there are limited number of studies to determine the number sense of individuals with special needs,
and these studies also carried out computer-assisted applications (Mutlu & Akgiin, 2017) to determine the number
sense of gifted students (Tunali, 2018) and to improve the number sense of students with learning disabilities.
Tunal1 (2018) found that gifted students frequently used number sense, while Mutlu and Akgiin (2017) found that
computer-assisted applications improved the number sense of students with learning disabilities. Whether the
number sense of students with 1D will be developed or not is one of the issues that are wondered. Longitudinal
studies (Jordan et al., 2006; Jordan et al., 2009) have shown that individuals with a developed sense of number
perform better in mathematics. In this case, it can be said that in order to contribute to the mathematics achievement
of students with ID, there is a need to carry out studies in which applications are made to improve their number
sense. In the national literature, no study was found in which DIM was used to develop the number sense of
students with ID.

In this context, the aim of this research is to examine the effectiveness of the DIM based activity package
in developing the number sense of children with ID and to determine the opinions of the teachers of the children
participating in the research about the implementation process. For this purpose, answers were sought for the
following questions: (a) Is the activity package based on DIM effective in improving the number sense of children
with 1D? (b) If this skill can be acquired, can children with ID maintain this skill after instruction is complete? (c)
If this skill can be acquired, can children with ID generalize this skill to Panamath practice? (d) What are the
opinions of the special education teachers of the children with ID who participated in the research on the teaching
process of the DIM based activity package application and the number sense skills aimed to be gained?

Method
Research Model

In this study, a multiple probe design with inter-participant probe phase, which is one of the single-subject
research models, was used. Experimental control of the study was established by the fact that there was no change
in the trends and levels of the data of all participants in the collective probe sessions that took place before the
independent variable was applied, that the data changed in the desired direction only at the stage in which the
independent variable was applied in each participant, and this effect occurred diachronically in the participants
(Tekin-iftar, 2012). An application was made to Eskisehir Osmangazi University Social and Human Sciences
Scientific Research and Publication Ethics Committee for the research. After the meeting numbered 2018-14 held
on 07.12.2018, it was unanimously decided that the research is compatible with scientific research and publication
ethics.

Participants

Three children between the ages of 8-12 and diagnosed with ID participated in the study. Some
prerequisite skills were determined for the selection of the participants in this study. These are: (a) being diagnosed
with ID from authorized hospitals, (b) rhythmic counting from 1 to 10, (c) "big-small”, "more or less" and "long-
short™ distinguishing concepts that enable comparison, (d) inclusion of skills that are aimed to be taught as an
outcome in Individualized Education Programs (IEP), (e) being able to fulfill 4-5 word instructions and expressing
oneself with appropriate sentences, and (f) paying attention to the activity for 15-20 minutes. In order to determine
whether the participants have the prerequisite skills listed, the researcher first interviewed the special education
teachers in the special education and rehabilitation center where the participants attend; followed by an evaluation

session in which he could directly observe the participants.

Four children who were determined to have prerequisite skills and similar number sense performance
were selected as participants among the 12 children recommended by the rehabilitation center they attended for
the study. However, one participant withdrew from the study because he left the rehabilitation center he attended
during the experiment and the study was completed with three participants. Before starting the research, the
families of the children were interviewed and informed about the research, and written permission was obtained
from the families. The demographic characteristics of the participants, who were given a code name, are shown in
Table 1.

All experimental applications of the research, data collection and analysis process were carried out by the
first author, who is a special education specialist. The second author of the study has a PhD in special education.
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The author advised the first author during the planning, implementation and reporting of the research. The
reliability data of the study were collected by two special education specialists who completed their undergraduate
and graduate education in the field of special education. Observers were informed in detail about the
implementation process.

Table 1

Demographic Features of Participants

Participants
(pseudonyms)

Age Grade Gender Diagnosis Institution of training

General education

Efe 8 year 4 months 2 M Mild intellectual disability classroom inclusive
environment

Mild intellectual disability =~ General education

Zeynep 12 year 9 month 7 F and language and speech classroom inclusive
difficulties environment
Mild intellectual disability

Special education

Mert 9 year 11 months 3 M and attention deficit classroom

hyperactivity disorder

Note: F = female; M = male.
Settings

All sessions of the research (pre-evaluation, probe, intervention and generalization) were carried out in
an individual training class in a special education and rehabilitation center in Eskisehir, where the participants
continued their support education. All sessions were conducted one-on-one with the participants. There were three
individual study tables, three chairs, a group table and two bookshelves in the classroom where the sessions took
place. The practitioner and the participant sat facing each other at the table. The tools and equipment used in the
sessions were placed on a small chair on the right side of the practitioner in a compartmented box. Tools that would
not be used in practice were left in the library. The camera was placed on a tripod on the group table in order to
record the sessions properly.

Materials

In the probe, application and monitoring sessions of the research, 10x15 cm PVC coated picture cards
prepared by the first author were used. In order to teach the first skill of the research, picture cards containing the
pictures of blue wooden stick, red straw, orange block, blue pencil and red glue were used. Picture cards containing
numbers 1-30 were used to teach the second and third skills of the research. The "Number Sense Evaluation Form"
prepared by the first author was used to collect data regarding the probe, application and monitoring sessions of
the research. While preparing the form, a detailed literature review was conducted on the number sense
components in the research. In addition, while the evaluation questions in the form were being prepared, opinions
were obtained from five experts, two in the field of special education, two in the field of mathematics education,
and one in the field of classroom teaching. In line with the opinions, it was decided to remove two questions that
were thought to not measure the number sense skill. The Number Sense Evaluation Form, which has been finalized,
consists of a total of 15 questions, five questions related to the three sub-skills aimed to be developed in the
research. In order to collect the data related to the generalization sessions of the research, the Panamath application,
which was implemented in the computer environment, was used. In addition to these, daily probe, collective probe
sessions application reliability data record form, instruction sessions application reliability data record form and
video camera were used to collect the interobserver reliability and application reliability data of the research.

Dependent and Independent Variable

The dependent variable of the study is the percentage of correct response to the number sense of children
with ID. Correct response is defined as the participants' correct answers to the questions in the Number Sense
Evaluation Form. This study is based on the number sense components introduced by Lago and Diperna (2010).
These components are given in Table 2. Since all of the participants planned to take part in the research had the
ability to count aloud and measure concepts, these skills were determined as prerequisite skills and it was decided
to teach the other three skills. The independent variable of the research is the DIM based activity package used to
develop the participants' sense of number. The instruction sessions continued until each participant met the criteria
of at least 12/15 (80%) of the questions on the Number Sense Evaluation Form three times in a row.
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Table 2
Number Sense Components Created by Lago and Diperna
Factors Tasks
Counting aloud Count sequentially starting from 1
Measurement concepts Knowing basic measurement concepts (longer, shorter, less) using basic shapes
Nonverbal calculation Addition and subtraction operations with results not exceeding 10)
Number identification Saying the names of numbers 1-30
Quantity discrimination Comparing two numbers between 0 and 20 in terms of quantity

Probe Sessions

Probe sessions were carried out in two ways as collective probe and daily probe. Collective probe sessions
were held simultaneously before starting the teaching and after each student met the criteria. The data of the
collective probe sessions were collected in three consecutive sessions. The first of the collective probe sessions
was held with all participants simultaneously, as the baseline data obtained before starting the intervention
sessions, the second after the instruction with the first student was over, the third after the instruction with the
second student, and the fourth collective probe session after the instruction with the third student was completed
simultaneously. Daily probe sessions were held at the end of the intervention sessions and were conducted similarly
to the collective probe sessions. In this research, the independent practices phase of the DIM was organized as
daily probe sessions. In daily probe sessions, the same process followed in baseline collective probe sessions was
carried out. In daily probe sessions, participants are expected to answer the questions on the form correctly. The
obtained data were recorded in the "Number Sense Evaluation Form" and the number of correct responses given
by the participants was calculated.

Intervention Sessions

The ability to make non-verbal calculations (addition and subtraction operations with results not
exceeding 10), the ability to determine numbers and the ability to notice quantity, which are aimed to be taught in
the instruction sessions, were presented to the participants in a single session in the form of a package program.

The Ability to Make Non-Verbal Calculations (Addition) Intervention Sessions

Modeling Stage. At this stage, the practitioner became a model for the participant by performing addition
and subtraction using her fingers for the addition process, which is under non-verbal calculations. “Now I will
solve the addition problem. I want you to watch me carefully. You will do after me.” She started the process of
being a model. The practitioner says “There are 4 block pictures here” and puts 4 block pictures on the table, “How
many are there?” says and waits for the participant to repeat their answer of 4. Then she said, “I covered it with
paper. Since there were 4 block pictures under the paper, I immediately pointed to the number 4 with my fingers.”
says and makes the 4 sign with her hand. She takes 1 more block picture in her other hand and says, “I bought 1
more block picture in my hand. How many have I bought?” says and waits for the participant to answer “1”. “I
added this block picture to the bottom of the paper. | showed the number 1 with my other hand as | added 1 more
block picture to the bottom of the paper.” says. The practitioner shows the number 4 in one hand and the number
1 in the other hand. Then she pointed her fingers at the participant and said, “There were 4 papers under the paper,
and | added one. Let's see how many block pictures do we have under the paper? I'm counting my open fingers
now." she says and counts by touching her open fingers one by one with the help of her other hand. “1, 2, 3, 4 and
5. We have a total of 5 block pictures under the paper. Come on, let's open the paper and see. Are there really 5
block pictures?” says. Then she opens the paper and counts the block pictures and tells the participant that the
result is 5. It was modeled in this way with other picture cards as well. After the modeling phase of the addition
process was completed, the guided practices phase started.

Guided Practices Phase. At this stage, the practitioner and the participant sat facing each other at the
table. The practitioner said to the participant, “Yes, you watched how I did it. Now I want you to do it. Let's start."
Then she repeats the addition process as he did during the modeling process. The practitioner says, "There are 3
block pictures here." and puts 3 block pictures in front of the participant. “How many are there?” says and waits
for the participant to answer 3. Then, “I covered it with paper.” says. The practitioner takes 2 more block pictures
in her other hand and says, “I got 2 more block pictures in my hand. How many have I bought?” says and waits
for the participant to answer 2. “I added this block picture to the bottom of the paper. How many block pictures
were under the paper in total?” says. The practitioner waited 5 seconds for the participant to react. If the participant

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)



THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 24
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

gave the correct response within 5 seconds, it was reinforced and passed to the other picture card. If the participant
reacted incorrectly or did not react, the practitioner provided the necessary guidance to the participant and helped
him/her give the right response. The same process was repeated with the other picture cards, and the guided
practices step was terminated.

The Ability to Make Non-Verbal Calculations (Subtraction) Intervention Sessions

Modeling Stage. The practitioner performed the modeling phase of the subtraction process using her
fingers, similar to the modeling phase of the addition process. “Now I will do the subtraction. | want you to watch
me carefully. You will do the subtraction after me.” She started the process of being a model. The practitioner says
"There are 6 pencil pictures here" and puts 6 pencil pictures in front of the participant. “How many are there?”
says and waits for the participant to repeat the answer of 6. Then she said, “I covered it with paper. Since there
were 6 block pictures under the paper, | immediately pointed to the number 6 with my fingers.” says and makes
the 6 sign with his hand. “I took out one pencil picture from under the paper. How many have I taken out?" says
and waits for the participant to answer 1. “I closed one of my open fingers because I took one pencil picture out”
she says. The practitioner closes one finger. Then she pointed her fingers at the participant and said, “There were
6 under the paper, | took out 1. Let's see how many pencil pictures we have left under the paper. I'm counting my
open fingers now." She says and counts by touching her open fingers one by one. She says, “We have 5 pencil
pictures left under the 1, 2, 3, 4 and 5th paper. Come on, let's open the paper and see. Are there really 5 pencil
drawings?” says. Then she opens the paper and counts the pencil pictures and tells the participant that the result is
5. It is modeled in this way with other picture cards.

Guided Implementation Phase. After completing the modeling phase, the practitioner moved on to the
guided practices phase. At this stage, the practitioner and the participant sat facing each other at the table. The
practitioner said to the participant, “Yes, you watched how I did it. Now I want you to do it. Let's start." says. Then
she tells the subtraction process as she did during the modeling process. The practitioner says "There are 5 block
pictures here" and puts 5 block pictures in front of the participant. “How many are there?” says and waits for the
participant to answer 5. Then, “I covered it with paper.” says she. The practitioner pulls out 2 block pictures from
under the paper and says, “I took out 2 from under the paper. How many have I taken out?" says and waits for the
participant to answer 2. “How many block pictures are left under the paper?” says she. The practitioner waited 5
seconds for the participant to react. If the participant gave the correct response within 5 seconds, it was reinforced
and passed to the other picture card. If the participant responded incorrectly or did not respond, the practitioner
gave feedback to the participant and helped him/her give the correct response. The same process was repeated with
the other picture cards, and the guided practices step was terminated.

Number Determination Skills Intervention Sessions

Modeling Stage. At this stage, the participant became a model for the second skill that was aimed to be
taught. “Now we will learn numbers with you. I want you to listen to me carefully. After me, you will say the
numbers.” She started the process of being a model. The practitioner, for example, takes the number 17 and places
it in front of the participant. “This is number 17.” says. Then she pointed to the tens digit of the number with her
finger and said, “Look, this number starts with 1. We read numbers starting with 1 (with emphasis on 10) starting
with 10, and then we say our second number. Since this number starts with 1, this number is read as 17.” She tells
the participant what she should read the number by paying attention to. Then the practitioner turned to the
participant and said, "How many is this?" She says and says again that the result is 17, emphasizing 10. After
presenting the numbers between 10-20 in this way, she starts teaching the numbers between 20-30. The practitioner
takes the number 24 and places it in front of the participant. “This number is 24.” says. Then she pointed to the
tens digit of the number with her finger and said, “Look, this number starts with 2. We read numbers starting with
2 (with emphasis on 20) starting with 20, and then we say our second number. Since this number starts with 2, this
number is read as 24.” She tells the participant what she should read the number by paying attention to. Then the
practitioner turned to the participant and said, "How many is this?" She says and says again that the result is 24,
emphasizing 20.

Guided Implementation Phase. After completing the modeling phase, the practitioner moved on to the
guided practices phase. At this stage, the practitioner and the participant sat facing each other at the table. The
practitioner said to the participant, “Yes, you watched how I said the numbers. Now | want you to say the numbers.
Let's start.”" says. Then she puts the number in front of the participant, as she did during the modeling process.
Practitioner: “How many is this?”” says and waits for the participant to give the correct answer. The practitioner
waited 5 seconds for the participant to react. If the participant gave the correct response within 5 seconds, it was
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reinforced and passed to the next number. If the participant gave the wrong response or did not react, the
practitioner helped the participant to give the right response by giving the necessary feedback to the participant.
The same process was repeated with the other numbers, and the guided practices step was terminated.

Quantity Awareness Intervention Sessions

Modeling Stage. At this stage, the participant became a model for the third skill that was aimed to be
taught. “Now we're going to learn to compare numbers with you, big/small. I want you to listen to me carefully.
You will compare the numbers after me.” She started the process of being a model. The practitioner takes the
numbers 8 and 17 and places them in front of the participant. “Here are the numbers 8 and 17.” she says. Then the
participant is made to look at the numbers carefully. The practitioner pointed to the number 8 and said, “Look,
there is one number here.” says. Then she showed the ones and tens digit of the number 17 and said, “There are
two numbers here. She says the number with two-digits is bigger, the number with one-digit is smaller. Then the
practitioner turned to the participant and said, “17 is greater than, because there are two numbers in 17. 8 is smaller
than 17 because 8 has one-digit” says. This completes the modeling of comparing one digit and two-digit number.
Then, the comparison of two two-digit numbers becomes a model. The practitioner takes the numbers 13 and 18
and places them in front of the participant. “Here are the numbers 13 and 18” says. Then the participant is made
to look at the numbers carefully. Then the practitioner said, “Look, both of these numbers have two digits. In order
to decide which of these numbers is larger or smaller, we will first close 1 with our hands. Then we will look at
the remaining numbers and decide whether the numbers are small or large. Now watch me carefully” the
practitioner says. Then she closes the 1 of both numbers with her hand. “Yeah, I turned the 1s off. 3 and 8 left.
Now | will start from 0 and count forward. Whichever number | say before 3 and 8 is smaller. Whichever number
| say later, that number is bigger.” says. Then she starts counting. “I already said 0, 1, 2, 3. Look, 3. Then this
number is smaller. Let's keep counting. 4, 5, 6, 7, 8. Look, I said 8 later than 3. Then that number is bigger.” says.
Then she takes her hands off the numbers and says 13 is less than 18. By using other numbers, it completes the
modeling phase in this way and goes to the guided applications phase.

Guided Implementation Phase. After completing the modeling phase, the practitioner moved on to the
guided practices phase. At this stage, the practitioner and the participant sat facing each other at the table. The
practitioner said to the participant, “Yes, you watched me compare the numbers. Now [ want you to compare the
numbers. Let's start” says. Then she puts two numbers in front of the participant, as she did during the modeling
process. The practitioner said, “Look carefully at these numbers. Show which one is bigger/smaller?” says and
waits for the participant to give the correct answer. The practitioner waited 5 seconds for the participant to react.
If the participant gave the correct response within 5 seconds, it was reinforced and passed to the next number. If
the participant reacted incorrectly or did not react, the practitioner provided the necessary guidance to the
participant and helped him/her give the right response. The same process was repeated with the other numbers,
and the guided practices step was terminated.

Generalization Sessions

The generalization sessions of the research were carried out with a computer application called
"Panamath™. The purpose of this application is to measure individuals' sense of number and approximate number
systems. For this purpose, it was aimed to determine whether the participants could generalize their sense of
number to different environments and practices. In addition, studies using the Panamath application to determine
the number sense of children with special needs were found in the international literature (Bugden & Ansari, 2016;
Wang et al., 2017). This practice sets a cut-off point for each child's age and indicates the level of good or
acceptable performance for the child's age. For example, the acceptable level for a 9-year-old is 78%. Pretest-
posttest sessions were held to evaluate the generalization sessions. The pre-test sessions of the research were
carried out just before the intervention sessions were held, and the post-test sessions were held after the
intervention sessions were held.

As can be seen in Figure 1, different numbers of yellow and blue dots appear on the screen in the Panamath
test. These dots stay on the screen for the time determined by the Panamath application, depending on the age of
the person applied, and then disappear from the screen. In this test, what is expected from the participant is to look
carefully at the dots during the remaining time on the screen and guess which color dot has more. The Panamath
app analyzes the results after the test is over. In the analyzes, the percentage of sense of number according to the
age of the tester, the percentage of the average number of seconds he/she responds, and the percentage of the
average of the percentage of number sense according to his/her age are included. Necessary permissions were
obtained in order to use this test in the research process, and the full and up-to-date version of the application was
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requested via e-mail. How the generalization sessions of the research were organized is explained in detail in the
next section.

In the generalization sessions of the research, the practitioner and the participant sat side by side at the
table. The practitioner started to explain what the participant should do. “Now, yellow and blue dots will appear
on the screen. | want you to look carefully at these dots and tell you which color the dot is the most. If there are
more dots in yellow, you will say yellow, and if there are more dots in blue, you will say blue. But you have to
look at the screen very carefully. Deal?" The practitioner entered the participant's answers into the test himself
throughout the test. The participant pressed the "F" button if the number of yellow dots was more, and the "J"
button if the participant had more blue dots. After the dots disappeared from the screen, he pressed the Space key
to bring new dots to the screen. She added the ages of the participants to the test information before starting the
test. He also determined the duration for each participant as 1 minute, which is the shortest time. The purpose of
this is to prevent the participants from getting bored and to avoid distractions. When the age of the participants is
entered, the Panamath application itself has determined that the dots stay on the screen for 2 seconds for 12-year-
old Zeynep, and 3 seconds for Efe and Mert, who are 8 and 9 years old.

Figure 1
Panamath Test Example

Source: Panamath. (2010). Test yourself. https://panamath.org/testyourself.php
Reliability

Application reliability and interobserver reliability data were collected in at least 30% of all sessions
conducted in the research. Observers, who have completed their undergraduate and graduate education in special
education, continue their doctoral education in the same field. Video recordings of all participants of the target
behavior were given to the observers who collected the reliability data. Observers followed these sessions and
recorded the data in the application reliability and inter-observer reliability forms.

Interobserver Reliability

Inter-observer reliability data of the study were collected for probe and intervention sessions. In this study,
the formula “Consensus / (Agreement + Disagreement) x 100” was used in the analysis of the inter-observer
reliability data (Erbag, 2012). The researcher gave all the videos and the Inter-Observer Confidence Data
Collection Form to the observer. Assignments were made impartially from the collective probe sessions and
practice sessions in the research. The observer watched the videos selected by impartial assignment and marked
their evaluations on this form. In the collective probe and application sessions of the research, the interobserver
reliability data was found to be 100%.

Treatment Integrity

The application reliability data of the research were collected for probe and intervention sessions. In the
analysis of the application reliability data of this study, the formula “(Observed practitioner behavior / Planned
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practitioner behavior) x 100” was used (Erbas, 2012). The researcher gave all the videos and the Application
Reliability Data Collection Form to the observer. Assignments were made impartially from the collective probe
sessions and practice sessions in the research. The observer watched the videos selected by impartial assignment
and marked their evaluations on this form. In the collective probe and application sessions of the research, the
application reliability was found to be 98%.

Social Validity

The social validity data of the research were collected through subjective evaluation from special
education teachers in the special education and rehabilitation center where individuals with ID continue their
education. In order to collect the social validity data of this research, the "Teacher Social Validity Form™ was
created. This form consists of 10 questions, seven of which are closed-ended and three are open-ended. First of
all, the teachers were informed about the application, and the performances of the participants before starting the
intervention session and after the intervention sessions were completed were explained. Afterwards, the prepared
form was given to the teachers and they were asked to fill in the form. Obtained social validity data were analyzed
with descriptive analysis method.

Findings
Effectiveness Findings

The findings regarding the effectiveness of the activity package based on the DIM in developing the
number sense of the participants are shown in Figure 2. The first participant performed at 5/15, 4/15 and 5/15
levels, respectively. Stable data were obtained in the baseline sessions and the intervention sessions were started.
In the implementation phase, Efe was scored 8/15 in the first session, 7/15 in the second session, 12/15 in the third
session, 13/15 in the fourth session, 13/15 in the fifth session, 14/15 in the sixth session, 14/15 in the seventh
session, and 13/15 in the eighth session. It was observed that he performed at the 15 level. It is seen that Efe
responded correctly over 80% in the collective probe sessions held four and seven weeks after meeting the
criterion.

The second participant Zeynep performed 5/15, 6/15 and 5/15 respectively in the baseline sessions and
3/15, 4/15 and 4/15 in the first full probe sessions, respectively. Stable data were obtained at the baseline and first
full probe sessions and the intervention sessions were started. During the implementation phase, Zeynep performed
at the level of 9/15 in the first session, 11/15 in the second session, 15/15 in the third session, 13/15 in the fourth
session, 13/15 in the fifth session and 13/15 in the sixth session. It is seen that Zeynep showed more than 80%
correct response in the collective probe sessions held four and seven weeks after meeting the criterion.

The third participant, Mert, was scored 5/15, 4/15, and 5/15 in the baseline sessions, 4/15, 4/15, and 5/15
in the first probe sessions, and 4/15, 4/15, and 5/15 in the second probe sessions, respectively. Stable data were
obtained at the baseline, first full probe and second probe sessions, and intervention sessions were started. In the
implementation phase, Mert performed at the level of 10/15 in the first session, 11/15 in the second session, 11/15
in the third session, 12/15 in the fourth session, 12/15 in the fifth session and 12/15 in the sixth session. It is seen
that Mert responded correctly over 80% in the collective probe sessions held after meeting the criterion. It is seen
that all participants exhibited the number sense skill they gained after the intervention sessions were over.
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Figure 2

The Number of Correct Response in Full Probe Sessions (F.P.S) and Instructional Sessions for Number Sense
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Generalization Findings

In the study, the data on whether Efe, Zeynep and Mert could generalize the skill they acquired for sense
of number to the Panamath practice were collected through the pre-test and post-test sessions. The findings of Efe,
Zeynep, and Mert's generalization pre-test and post-test sessions are shown in Figure 3. Although the
generalization pre-test data of the participants seems high when viewed as a percentage, it is seen that the initial
percentages of the participants at the cut-off point indicated by the red line in the graph are well below the cut-off
point determined by the application. Therefore, it would be more meaningful to look at the percentages by
considering the cut-off point, rather than just looking at the numbers. When the cut-off point is examined, it is seen
that all three participants performed very low in the pre-test, and they performed above the cut-off point in the
post-test. These percentages are calculated by the Panamath application itself after the test is finished and presented
as standard results.

When the pre-test graph of Efe's Panamath application is examined, it is seen that it performs at the level
of 62.5%. This percentage value is stated as a percentage lower than the acceptable performance for an eight-year-
old student, as seen in the graph. When the post-test graph is examined, it is seen that Efe achieved success at the
level of 87.5%. Examining Zeynep's pre-test graphic for Panamath application, it is seen that she performed at the
level of 62.5%. This percentage value is lower than the acceptable performance for a 12-year-old student, as seen
in the graph. When the final test chart is examined, it is seen that Zeynep achieved success at the level of 81.25%.
This percentage value is indicated as good performance for a 12-year-old student as a result of the Panamath
application analysis. As a result of the graphics, it can be said that Zeynep was able to generalize the number sense
skill she developed during the practice phase to the Panamath practice. When the pre-test graph of Mert's Panamath
application is examined, it is seen that it performs at the level of 68.75%. This percentage value is lower than
acceptable performance for a nine-year-old student. When the post-test graph is examined, it is seen that it has
achieved success at the level of 93.75%. This percentage value is stated as a very high performance for a nine-
year-old student as a result of the Panamath application analysis.

Figure 3

Percentages of Correct Response of Participants in Pre-Test and Post-Test Generalization Sessions on Panamath
Application
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Social Validity Findings

In order to determine the social validity of the research, social validity data were collected from the
teachers of the participants in the research through subjective evaluation. Since one teacher did not want to take
part in the research, data were collected from two teachers. “Teacher Social Validity Form” was prepared in order
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to collect social validity data. This form consists of 10 questions, seven of which are closed-ended and three are open-
ended. When the answers given by the teachers to the closed-ended questions in the social validity form are examined,
they stated that developing number sense is an important skill, number sense contributes to students' daily lives, their
students are very pleased with their participation in this research, their number sense has improved after participating in
this research and they want them to participate in similar studies. When one of the teachers was asked “Why you would
like students to participate in similar studies, he replied, “Because they learned the skills that we had difficulty in teaching
better with the appropriate methods used in these studies”. Another teacher similarly replied, “For students to complete
these studies successfully and to contribute to us by using appropriate methods in the research process™.

When the open-ended questions in the social validity form are examined, the answer of both teachers to the
question of whether they would like to use DIM in their classrooms was positive. Both teachers said that they want to
use this method in their classes. When asked about the reason for this, one teacher said, “Thanks to the DIM, the full
participation of the student in the lessons can be ensured, and in this method, the student gradually becomes independent.
In addition, this method contributes to the permanence of the learned information and to make generalizations. | also use
this method when I teach with my students in my classroom.” The other teacher stated that she thought this method
would be beneficial for the students. To the question of how your student reacted to the study and what he shared with
you, both teachers answered that the students were excited and happy about the study. Another question is “What are
the positive aspects of the research for you and your student?” To question, all the teachers stated that the students no
longer confuse the numbers and that the research provided effective and permanent learning. One of the teachers said,
“Before this research, we had big problems in writing and reading numbers. He quickly forgot numbers. He had trouble
reading two-digit numbers. At the end of this research, we have no difficulty in writing numbers and reading two-digit
numbers.” Similarly, the other teacher said, “Before this research, my student was reading the number 23 as two and
three. Now he can read the number fluently and accurately. We were also having trouble comparing numbers. He mixed
up the big and small numbers without knowing their meanings. At the end of the research, my student learned to compare
numbers. When comparing numbers, he can express the reason as big and small. On the last question of the form was
“What are the negative aspects of the research?” Both of the teachers stated that they did not have any negative aspects,
on the contrary, the research contributed to both their students and themselves.

Discussion

The first finding of the study shows that the activity package based on DIM is effective in developing the
number sense of children with ID. This finding of the study is similar to the findings of previous studies in the literature,
in which DIM was used in teaching mathematics skills to individuals with special needs (Cravalho et al., 2014; Harris
et al., 2015; Lapke & McLaughlin, 2015). It is seen that the number sense of the students with ID in the research has
improved. When the performances of the students were examined, Efe and Zeynep performed over 80%, while Mert
showed 80% performance. Unlike the other two participants, Mert has a diagnosis of attention deficit and hyperactivity
disorder as well as a diagnosis of ID. Mert's additional diagnosis may have had an impact on his failure to increase his
performance above 80% and the decrease in his performance in the last probe session. The findings in this study that
DIM is effective in improving the number sense of children with ID are similar to previous studies in the international
literature examining the effects of DIM on the development of number sense (Heasty et al., 2012; Lapke & McLaughlin,
2015). In Turkiye, the number of studies on number sense has increased in recent years (Altay & Umay, 2013; Bayram
& Duatepe-Paksu, 2014; Cekirdekgi et al., 2016; Giilbagci-Dede, 2015; Giilbagci-Dede & Sengiil, 2016; Kayhan-Altay,
2010; Mutlu & Akgiin, 2017; Sengiil, 2013; Sengiil & Giilbagci-Dede, 2013). Therefore, a new and important perspective
can be developed regarding the use of DIM in developing the number sense of children with ID. With this aspect of the
research, it is thought that it will contribute to the national literature on practices aimed at improving the number sense
of children with ID.

The second finding of the study shows that the participants continued the skill they had acquired at least three
weeks after the practice. This finding of the study is similar to the findings of previous studies in which DIM was used
in teaching mathematics skills to individuals with special needs (Gegal & Eldeniz-Cetin, 2018; Kahyaoglu, 2010; Kot et
al., 2017; Terzioglu & Yikmus, 2018). The sustainability and generalizability of number sense skills developed using
DIM is considered extremely important in terms of its contribution to the students' learning of mathematics subjects that
they will encounter later on.

The third finding of the study shows that the participants were able to generalize their acquired number sense
skill to Panamath practice. While the participants performed below the level required by their age in the Panamath
practice before the instruction, at the end of the education, they have reached a level close to the performance of their
peers in the same application. This situation can be interpreted that students can use their number sense skills in other
areas where they are needed. It is thought that this research will contribute significantly to the literature in terms of
showing that it is effective in generalizing the skill acquired by the students to Panamath, which is a valid and reliable
computer application that is widely used in determining the sense of number. In the research, the researcher pressed the
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computer keys himself in order to prevent the participants from making mistakes due to carelessness. Thus, it was
ensured that the participants only focused on the points on the screen.

The fourth finding of the study shows that the classroom teachers of children with ID have a positive opinion
about the social importance of both DIM and number sense and the effects of the research carried out. All of the
classroom teachers whose opinions were consulted in the study stated that they were satisfied with their students'
participation in the study, they used the skills they gained in daily life, and they would prefer DIM in the classroom
because it was effective. Considering these views, it is thought that the research carried out is socially important. In
addition, this finding shows parallelism with the findings of studies using DIM (Al-Makahleh, 2011; Lapke &
McLaughlin 2015; Sazak-Pmar & Kocabiyik, 2014).

Although there are many studies on number sense and development of individuals with special needs (Dyson
et al., 2013; Heasty et al., 2012; Lapke & McLaughlin 2015; Locuniak & Jordan, 2008) in the international literature,
there is limited number of studies on number sense and development of individuals with special needs in Turkiye (Mutlu
& Akgiin, 2017, Oztiirk et al., 2019; Tunali, 2018). When these studies are examined, it is seen that the participants are
students with learning difficulties and special talents; It has been observed that there is no research aimed at improving
the number sense of individuals with I1D. Although there are many studies (Greeno, 1991; Howden, 1989; Mclntosh et
al., 1992; Yang, 2003) emphasizing that number sense is important and should be developed, it is quite remarkable that
there are very limited studies on improving number sense of individuals with special needs in Turkiye emerges as a
striking and thought-provoking finding. In Turkey, no research has been found to improve the number sense of children
with ID. It is thought that this research will contribute to the literature on both teaching mathematics skills to children
with ID and the researches in which DIM will be used. Considering that number skills are one of the basic skills of
mathematics, it is hoped that the effectiveness of the research will contribute significantly to the literature. In addition
to the features revealed based on the research findings, the effectiveness of the DIM used in this research is known and
its application is easy and practical. In addition, the tools and materials used in the research are useful and easy to prepare.

This study has some limitations as well as strengths. The first is that two participants did not fully acquire the
subtraction skill. It is thought that the reason for this is the successive presentation of addition and subtraction skills in
non-verbal processing skills. Another limitation of the study is the inability to collect follow-up data from the third
participant because he did not attend school. The last limitation of the study is that the study started with four participants
and ended with three participants as a result of one participant quitting the study. However, in the experimental design
used in the research, it was sufficient to conduct an application with three participants to provide experimental control;
this situation did not adversely affect the research findings. It is recommended that the findings obtained at the end of
the research should be evaluated by considering these limitations.

Recommendations for Future Research

In line with the findings obtained from this study, some suggestions for future research can be listed. The first
of these is to investigate the effectiveness of different teaching methods in improving the sense of number in future
studies, since the effects were determined by using DIM in this study. Secondly, in future studies, it may be suggested
to design activities for the evaluation and development of number sense components specified in other sources apart
from the number sense components discussed in this study. Finally, collecting social validity data from families and
students themselves in future studies; In addition to these, it may be suggested to include the social comparison method
in determining social validity.

Implementation Recommendations

Based on the findings of this study, a few suggestions for practice can be listed. First of all, it can be suggested
to families, teachers and experts to use the direct instruction method in developing the sense of number of children with
intellectual disability or in teaching different mathematical skills. Secondly, based on the knowledge that number sense
starts to develop from an early period, it can be suggested that parents at home and teachers at school should carry out
short-term studies on number sense at an earlier age. Third, instead of presenting the number sense components to the
participants in a single teaching session, each component can be presented in different sessions.

Authors’ Contributions

Biisra Yilmaz-Yenioglu took part in determining the subject of the manuscript, research design, data collection,
data analysis and reporting of the study. Mine Sonmez-Kartal took part in determining the subject of the manuscript,
research design and reporting of the study.

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)



THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 32
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

References

Al-Makahleh, A. A. A. (2011). The effect of direct instruction strategy on math achievement of primary 4th and
5th grade students with learning difficulties. International Education Studies, 4(4), 199-205.
http://doi.org/10.5539/ies.v4n4p199

Altay, M. K., & Umay, A. (2013). Ilkdgretim ikinci kademe o6grencilerine yonelik say1r duyusu &lgeginin
gelistirilmesi [The development of number sense scale towards middle grade students]. Egitim ve Bilim,
38(167), 241-255. http://eqgitimvebilim.ted.org.tr/index.php/EB/article/view/1762

American Association on Intellectual and Developmental Disabilities. (2010). Intellectual disability: Definition,
classification, and systems of supports (11th ed.). https://www.aaidd.org

Balgik, B. (2015). Zihinsel yetersizligi bulunan 6grencilere etkilesim tnitesi yontemiyle toplama becerisinin
ogretimi [Teaching addition skills to mental retardation students by interaction unit method]. Abant Izzet
Baysal Universitesi Egitim Fakiiltesi Dergisi, 15(Ozel Say1), 87-110.
https://dergipark.org.tr/tr/download/article-file/17141

Bayram, G., & Duatepe-Paksu, A. (2014). 8. sinif 6grencilerinin {islii ifadelere iligkin say1 duyular1 ve basarilart
arasindaki iliski [The relationship between 8th grade students' number sense and achievement related to
exponentials]. Bati Anadolu Egitim Bilimleri Dergisi, 5(9), 47-70.
https://dergipark.org.tr/tr/download/article-file/39559

Bugden, S., & Ansari, D. (2016). Probing the nature of deficits in the ‘approximate number system in children
with  persistent  developmental  dyscalculia.  Developmental  Science, 19(5), 817-833.
http://doi.org/10.1111/desc.12324

Cravalho, C. J., McLaughlin, T. F., Mark-Derby, K., & Waco, T. (2014). The effects of direct instruction flashcards
on math performance with measures of generalization across elementary students with learning
disabilities and autism spectrum disorder. International Journal of Basic and Applied Science, 2(4), 16-
3L

Cekirdekei, S., Sengiil, S., & Dogan, M. C. (2016). 4. siif dgrencilerinin say1 hissi ile matematik basarilari
arasindaki iliskinin incelenmesi [Examining the relationship between number sense and mathematics
achievement of the 4th grade students].  Qualitative  Studies, 11(4), 48-66.
http://dx.doi.org/10.12739/NWSA.2016.11.4.E0028

Dyson, N. I., Jordan, N. C., & Glutting, J. (2013). A number sense intervention for low-income kindergartners at
risk for mathematics difficulties. Journal of Learning Disabilities, 46(2), 166-181.
http://doi.org/10.1177/0022219411410233

Eligin, O., Dagseven-Emecen, D., & Yikmis, A. (2013). Zihin engelli ¢cocuklara dogrudan 6gretim ydntemiyle
temel toplama islemlerinin 6gretiminde nokta belirleme teknigi kullanilarak yapilan 6gretimin etkililigi
[Effectiveness of the touch math technique in teaching addition skills to students with mental retardation].
Marmara Universitesi Atatiirk Egitim Fakiiltesi Egitim Bilimleri Dergisi, 37(37), 118-136.
https://dergipark.org.tr/tr/pub/maruaebd/issue/386/2559

Erbas, D. (2012). Giivenirlik. In E. Tekin-iftar (Ed.), Egitim ve davrams bilimlerinde tek-denekli arastirmalar
[Single-subject studies in education and behavioral sciences] (pp. 109-133). Tiirk Psikologlar1 Dernegi
Yayinlari.

Eripek, S. (2012). Zihinsel yetersizligi olan bireyler ve egitimleri [Individuals with intellectual disabilities and
their education]. Egiten Kitap Yayicilik.

Gegal, 1., & Cetin, M. E. (2018). Zihinsel yetersizligi olan 6grencilere eldesiz toplama isleminin dgretiminde tablet
bilgisayar araciligi ile sunulan animasyon programinin etkililigi [ The effectiveness of addition without
carry presented via tablet to children with mental disabilities]. Education Sciences, 13(1), 75-89.
http://dx.doi.org/10.12739/NWSA.2018.13.1.1C0681

Greeno, J. G. (1991). Number sense as situated knowing in a conceptual domain. Journal for Research in
Mathematics Education, 22(3), 170-218. https://doi.org/10.2307/749074

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)


http://doi.org/10.5539/ies.v4n4p199
http://egitimvebilim.ted.org.tr/index.php/EB/article/view/1762
https://www.aaidd.org/
https://dergipark.org.tr/tr/download/article-file/17141
https://dergipark.org.tr/tr/download/article-file/39559
http://doi.org/10.1111/desc.12324
http://dx.doi.org/10.12739/NWSA.2016.11.4.E0028
http://doi.org/10.1177/0022219411410233
https://dergipark.org.tr/tr/pub/maruaebd/issue/386/2559
http://dx.doi.org/10.12739/NWSA.2018.13.1.1C0681
https://doi.org/10.2307/749074

THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 33
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

Giilbagci-Dede, H. (2015). [ikégretim ve ortadgretim matematik égretmen adaylarimin sayt hissinin incelenmesi
[An investigation of pre-service elementary and secondary mathematics teachers' number sense] (Tez
Numarasi: 381751) [Doktora Tezi, Marmara Universitesi]. Yiiksekogretim Kurulu Tez Merkezi.

Giilbagci-Dede, H., & Sengiil, S. (2016). ilkdgretim ve ortadgretim matematik dgretmen adaylarmin say1 hissinin
incelenmesi [An investigation of pre-service elementary and secondary mathematics teachers' number
sense]. Turkish Journal of Computer and Mathematics Education (TURCOMAT), 7(2), 285-303.
https://dergipark.org.tr/tr/download/article-file/227984

Giirsel, O. (2017). Ozel gereksinimli égrencilere matematik beceri ve kavramlarimn égretimini planlama ve
uygulama [Planning and implementing the teaching of mathematics skills and concepts to students with
special needs]. Vize Yaymcilik.

Harris, M., Helling, J., Thompson, L., Neyman, J., McLaughlin, T. F., Hatch, K., & Jack, M. (2015). The effects
of a direct instruction flashcard system to teach two students with disabilities multiplication facts.
International Journal of Applied Research, 1(3), 66-77.
https://www.researchgate.net/publication/272566190_The_effects of a direct instruction flashcard s
ystem_to_teach two_students_with_disabilities_multiplication_facts

Heasty, M., McLaughlin, T. F., Williams, R. L., & Keenan, B. (2012). The effects of using direct instruction
mathematics formats to teach basic math skills to a third grade student with a learning disability. Academic
Research International, 2(3), 382-387. http://www.savap.org.pk/journals/ARInt./\/0ol.2(3)/2012(2.3-

47).pdf
Howden, H. (1989). Teaching number sense. The Arithmetic Teacher, 36(6), 6-11.

Jordan, N. C., Kaplan, D., Nabors-Olah, L., & Locuniak, M. N. (2006). Number sense growth in kindergarten: A
longitudinal investigation of children at risk for mathematics difficulties. Child Development, 77(1), 153-
175. https://doi.org/10.1111/j.1467-8624.2006.00862.x

Jordan, N. C., Glutting, J., & Ramineni, C. (2010). The importance of number sense to mathematics achievement
in first and third grades. Learning and Individual Differences, 20(2), 82-88.
http://doi.org/10.1016/j.lindif.2009.07.004

Jordan, N. C., Glutting, J., Ramineni, C., & Watkins, M. W. (2010). Validating a number sense screening tool for
use in kindergarten and first grade: Prediction of mathematics proficiency in third grade. School
Psychology Review, 39(2), 181-195. https://doi.org/10.1080/02796015.2010.12087772

Jordan, N. C., Kaplan, D., Ramineni, C., & Locuniak, M. N. (2009). Early math matters: Kindergarten humber
competence and later mathematics outcomes. Developmental Psychology, 45(3), 850-867.
http://doi.org/10.1037/a0014939

Kahyaoglu, F. (2010). Zihin engelli bireylere ikiserli ve iigerli atlayarak sayma becerisinin dgretiminde dogrudan
ogretim yonteminin etkililigi [The effectiveness of the direct instruction method in teaching the skills of
skipping counting in pairs and threes to mentally retarded individuals] (Tez Numarasi: 263508) [Yiiksek
lisans tezi, Abant izzet Baysal Universitesi]. Yiiksekogretim Kurulu Tez Merkezi.

Karabulut, A., & Yikmig, A. (2010). Zihin engelli bireylere saat sdyleme becerisinin §gretiminde eszamanl
ipucuyla 6gretimin etkililigi [The effectiveness of simultaneous prompting on teaching the skill of telling
the time to individuals with mental retardation]. Abant /zzet Baysal Universitesi Egitim Fakiiltesi Dergisi,
10(2), 103-113. https://dergipark.org.tr/tr/pub/aibuefd/issue/1499/18141

Kayhan-Altay, M. (2010). [lkégretim ikinci kademe ogrencilerinin sayt duyularinin; sinif diizeyine, cinsiyete ve
sayt duyusu bilegenlerine gére incelenmesi [An investigation of middle grade students’ number sense in
terms of grade level, gender and components of number sense] (Tez Numarasi: 265189) [Doktora tezi,
Hacettepe Universitesi]. Yiiksekogretim Kurulu Tez Merkezi.

Kircaali Iftar, G., Ergenekon, Y., & Uysal, A. (2008). Zihin 6ziirlii bir grenciye sabit bekleme siireli dgretimle
toplama ve ¢ikarma Ggretimi [Teaching addition and subtruction via constant time delay procedure to a
student with intellectual disabilities]. Anadolu Universitesi Sosyal Bilimler Dergisi, 8(1), 309-320.
http://openaccess.maltepe.edu.tr/xmlui/handle/20.500.12415/6440?locale-attribute=en

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)


https://dergipark.org.tr/tr/download/article-file/227984
https://www.researchgate.net/publication/272566190_The_effects_of_a_direct_instruction_flashcard_system_to_teach_two_students_with_disabilities_multiplication_facts
https://www.researchgate.net/publication/272566190_The_effects_of_a_direct_instruction_flashcard_system_to_teach_two_students_with_disabilities_multiplication_facts
http://www.savap.org.pk/journals/ARInt./Vol.2(3)/2012(2.3-47).pdf
http://www.savap.org.pk/journals/ARInt./Vol.2(3)/2012(2.3-47).pdf
https://doi.org/10.1111/j.1467-8624.2006.00862.x
http://doi.org/10.1016/j.lindif.2009.07.004
https://doi.org/10.1080/02796015.2010.12087772
http://doi.org/10.1037/a0014939
https://dergipark.org.tr/tr/pub/aibuefd/issue/1499/18141
http://openaccess.maltepe.edu.tr/xmlui/handle/20.500.12415/6440?locale-attribute=en

THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 34
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

Kot, M., Sonmez, S., & Yikmis, A. (2017). Zihinsel yetersizligi olan dgrencilere toplama islemi 6gretiminde
dogrudan oOgretim yoOntemiyle sunulan nokta belirleme teknigi ile sayr dogrusu stratejisinin
karsilastirilmasi [Comparison of touch math and number line strategy presented with direct instruction in
teaching addition problems to students with intellectual disability]. Ankara Universitesi Egitim Bilimleri
Fakiiltesi Ozel Egitim Dergisi, 18(02), 253-269. https://doi.org/10.21565/0zelegitimdergisi.323011

Lago, R. M., & DiPerna, J. C. (2010). Number sense in kindergarten: A factor-analytic study of the construct.
School Psychology Review, 39(2), 164-181. https://doi.org/10.1080/02796015.2010.12087771

Lapke, M., & McLaughlin, T. F. (2015). The effects of direct instruction flashcards to increase number recognition
for a five-year-old general education ell student. World Wide Journal of Multidisciplinary Research and
Development, 1(6), 6-11. http://wwjmrd.com/upload/the-effects-of-direct-instruction-flashcards-to-
increase-number-recognition-for-a-five-year-old-general-education-ell-student-.pdf

Locuniak, M. N., & Jordan, N. C. (2008). Using kindergarten number sense to predict calculation fluency in second
grade. Journal of Learning Disabilities, 41(5), 451-459. http://doi.org/10.1177/0022219408321126

Mclntosh, A., Reys, B. J., & Reys, R. (1992). A proposed framework for examining basic number sense. For the
Learning of Mathematics, 12(3), 2-8. https://flm-
journal.org/Articles/94F594EF72C03412F1760031075F2.pdf

Mutlu, Y., & Akgiin L. (2017). The effects of computer assisted instruction materials on approximate number
skills of students with dyscalculia. Turkish Online Journal of Educational Technology-TOJET, 16(2),
119-136. https://files.eric.ed.gov/fulltext/EJ1137809.pdf

Nar, S. (2018). Zihin yetersizligi olan dgrencilere temel toplama isleminin ogretiminde somut-yart somut-S0yut
ogretim stratejisinin etkililigi [The effectiveness of concrete-representational-abstract teaching strategy
on basic addition facts skills of students with intellectual disabilities] (Tez Numarasi: 524964) [Yiiksek
lisans tezi, Anadolu Universitesi]. Yiiksekdgretim Kurulu Tez Merkezi.

Olkun, S. (2012). Say1 hissi: Nedir? Neden onemlidir? Nasil gelisir? [Number sense: What is it? Why is it
important?  How  does it develop?].  Egitimci  Ogretmen Dergisi, 10, 6-9.
https://www.researchgate.net/publication/283711235_Sayi_hissi_Nedir Neden_onemlidir_Nasil_gelisir

2012 Egitimci_10 6-9

Oztiirk, M., Durmaz, B., & Can, D. (2019). Say1 konusmalarinin diskalkulik ortaokul &grencilerinin say1
duyularina etkisi [The effect of number talks on number senses’ of dyscalculic middle school students].
Kastamonu Education Journal, 27(6), 2467-2480. http://doi.org/10.24106/kefdergi.3337

Panamath. (2010). Test yourself. https://panamath.org/testyourself.php

Reys, R., & Yang, D. C. (1998). Relationship between computational performance and number sense among sixth-
and eighth-grade students in Taiwan. Journal for Research in Mathematics Education, 29(2), 225-237.
http://doi.org/10.2307/749900

Sabornig, E. J., & DeBettencourt, L. U. (2009). Teaching students with mild and highincidence disabilities at the
secondary level. Prentice Hall.

Sazak-Pnar, E., & Kocabiyik, D. (2014). Orta diizeyde zihinsel yetersizligi olan 6grencilere oriintii olusturma
becerisinin dgretiminde dogrudan 6gretim yonteminin etkililigi [The effectiveness of direct instruction
method in teaching pattern building skill to students with moderate intellectual disabilities]. Abant Izzet
Baysal Universitesi Sosyal Bilimler Enstitiisii Dergisi, 14(3), 281-300.
https://search.trdizin.gov.tr/yayin/detay/201555/

Smith, T. E. C., Polloway, E. A., Patton, J. R., & Dowdy, C. A. (2004). Teaching students with special needs in
inclusive settings (4th ed.) Pearson.

Sengiil, S. (2013). Identification of number sense strategies used by pre-service elementary teachers. Educational
Sciences: Theory & Practice, 13(3), 1965-1974. http://doi.org/10.12738/estp.2013.3.1365

Sengiil, S., & Giilbagci-Dede, H. (2013). An investigation of classification of number sense components. The
Journal of Academic Social Science Studies, 6(8), 645-645.

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)


https://doi.org/10.21565/ozelegitimdergisi.323011
https://doi.org/10.1080/02796015.2010.12087771
http://wwjmrd.com/upload/the-effects-of-direct-instruction-flashcards-to-increase-number-recognition-for-a-five-year-old-general-education-ell-student-.pdf
http://wwjmrd.com/upload/the-effects-of-direct-instruction-flashcards-to-increase-number-recognition-for-a-five-year-old-general-education-ell-student-.pdf
http://doi.org/10.1177/0022219408321126
https://flm-journal.org/Articles/94F594EF72C03412F1760031075F2.pdf
https://flm-journal.org/Articles/94F594EF72C03412F1760031075F2.pdf
https://files.eric.ed.gov/fulltext/EJ1137809.pdf
https://www.researchgate.net/publication/283711235_Sayi_hissi_Nedir_Neden_onemlidir_Nasil_gelisir_2012_Egitimci_10_6-9
https://www.researchgate.net/publication/283711235_Sayi_hissi_Nedir_Neden_onemlidir_Nasil_gelisir_2012_Egitimci_10_6-9
http://doi.org/10.24106/kefdergi.3337
https://panamath.org/testyourself.php
http://doi.org/10.2307/749900
https://search.trdizin.gov.tr/yayin/detay/201555/
http://doi.org/10.12738/estp.2013.3.1365

THE EFFECTIVENESS OF TRAINING PROGRAM BASED ON DIRECT TEACHING METHOD IN DEVELOPING 35
THE SENSE OF NUMBER OF STUDENTS WITH INTELLECTUAL DISABILITIES

Tekin-iftar, E. (2012). Coklu yoklama modelleri. In E. Tekin-iftar (Ed.), Egitim ve davrams bilimlerinde tek-
denekli arastirmalar [Single-subject studies in education and behavioral sciences] (pp. 217-251). Tirk
Psikologlar Dernegi Yayinlari.

Terzioglu, N. K., & Yikmis, A. (2018). Otizm spektrum bozuklugu olan 6grencilere temel ¢ikarma islemi
ogretiminde nokta belirleme tekniginin etkililigi [The effectiveness of the touch math technique on basic
subtraction facts of children with autism spectrum disorders]. Ankara Universitesi Egitim Bilimleri
Fakiiltesi Ozel Egitim Dergisi, 19(1), 1-27. http://doi.org/10.21565/0zelegitimdergisi.298939

Tunali, C. (2018). Ozel yetenekli égrencilerin say duyusu diizeylerinin belirlenmesi [The determination of gifted
students' level of number sense] (Tez Numarasi: 512940) [Yiiksek lisans tezi, Dokuz Eyliil Universitesi].
Yiiksekogretim Kurulu Tez Merkezi.

Wang, J. J., Halberda, J., & Feigenson, L. (2017). Approximate number sense correlates with math performance
in gifted adolescents. Acta Psychologica, 176, 78-84. http://dx.doi.org/10.1016/].actpsy.2017.03.014

Yang, D. C. (2003). Teaching and learning number sense—an intervention study of fifth grade students in Taiwan.
International  Journal  of Science and  Mathematics  Education, 1(1), 115-134.
https://doi.org/10.1023/A:1026164808929

Yikmis, A. (2016). Zihin engelli ¢ocuklara temel toplama islemlerinin etkilesim tinitesi ile 6gretimi [Teaching
basic addition operations with interacttive unit to children with mental retardation]. Abant Izzet Baysal
Universitesi Egitim Fakiiltesi Dergisi, 16(2), 676-697.
https://dergipark.org.tr/en/pub/aibuefd/issue/24590/260339

Yiicesoy-Ozkan, S., & Uysal, H. (2018). Ozel gereksinimli bireylerde islevsel akademik beceriler. In E. Sazak-
Pmar (Ed.), Ozel egitimde sosyal uyum becerilerinin dgretimi [Teaching social adaptation skills in
special education] (pp. 277-311). Pegem Akademi.

Yilmaz-Yenioglu & Sonmez-Kartal 2023, 24(1)


http://doi.org/10.21565/ozelegitimdergisi.298939
http://dx.doi.org/10.1016/j.actpsy.2017.03.014
https://doi.org/10.1023/A:1026164808929
https://dergipark.org.tr/en/pub/aibuefd/issue/24590/260339

