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Bu arastirmanin amaci, dijital oyun destekli matematik egitim programinin ve matematik
igerikli dijital oyunlarin, 54-66 aylik ¢cocuklarin sayma becerilerine yonelik temel matematik
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becerileri iizerindeki etkisini incelemek ve bu becerilerdeki degisimi ortaya koymaktir.
Aragtirma i¢ ice karma desen kullanilarak yiiriitiilmiistiir. Arastirmanin nicel kisminda 6n test-
son test eslestirilmis kontrol gruplu yar1 deneysel model, nitel kisminda ise durum ¢aligmasi
deseni kullanilmistir. Aragtirmanin ¢aligma grubu 54 ¢ocuktan olusmaktadir. Aragtirma verileri
2020 yilinda toplanmistir. Uygulama siirecinde 10 hafta boyunca haftada iki oturum deney 1
grubu ¢ocuklari ile “Dijital Oyun Destekli Matematik Egitim Programi1” (DODMEP) ve deney
2 grubu gocuklari ile “Matematik Igerikli Dijital Oyun Uygulamalar” (MIiDOU)
Gonderim Tarihi:  07.06.2025  gerceklestirilmistir. Kontrol grubundaki gocuklar ise 6gretmenlerinin ulusal okul ncesi egitim
programi dogrultusunda hazirladigi etkinliklere devam etmistir. Aragtirmada veri toplama
araclar1 Demografik Bilgi Formu, Giincellenmis Erken Aritmetik Testi (GEAT), gbzlem, alan
Kabul Tarihi: 28.09.2026  notlar ve ¢ocuklarin iiriinlerinden elde edilen dokiimanlardir. Arastirma sonucunda DODMEP
ve MIDOU’nun ¢ocuklarin saymaya iliskin temel matematik becerileri iizerinde yiiksek
diizeyde etkili oldugu, ayni zamanda dijital oyunlarin etkinliklerle biitiinlestirildigi
DODMEP’in yalnizca dijital oyunlarin yer aldigt MIDOU’ya gore daha etkili oldugu tespit
edilmigtir.
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Giris
Erken yillarda say1 kavramina yonelik matematiksel diisiinmenin 6nemi ¢ocuklarin aritmetik becerilerinin
gelisimi ve ileri yillardaki matematik becerileri agisindan olduk¢a 6nemlidir (Sullivan vd., 2017). Okul
oncesi donemde, ¢ocuklarin temel matematik becerilerini ve say1 kavramini kazanmalari i¢in informal

bilgilerin ezberletilmesinden ziyade, sezgileriyle kesif yapmalarina olanak taniyan, gercek yasamla
baglantili ve anlamli etkinlikler planlanmasi dnemlidir (Erdogan, 2015; Pound, 2008).

Teknolojinin hizla ilerledigi giiniimiizde, oyunun farkli tiirlere ve baglamlara evrildigi gozlemlenmekle
birlikte, gelisim ve 6grenmedeki temel islevini siirdiirdiigli goriilmektedir (Elliot, 2016). Marsh ve digerleri
(2016), dijital oyunu, bilgisayar, video, internet, cep telefonu ve multimedya cihazlar1 gibi modern medya
teknolojileri araciligiyla ¢ocuklarin 6grenmesini destekleyen, oyun odakli dijital etkinliklerden keyif
almmasini saglayan bir siire¢ olarak tanimlamaktadir. Bu tiir oyunlar, teknoloji temelli oyun olarak da ifade
edilmektedir (Guo ve Waniganayake, 2016). Dijital oyuna (digital play), dijital oyunlar (digital games) ve
uygulamalarla oynama, fotograf ¢cekme, g¢ekilen fotograflar1 inceleme ve diizenleme robotik kodlama,
YouTube videolarini izleme ya da video ¢ekme gibi etkinlikler 6rnek olarak verilebilir (Marsh vd., 2016).
Bu anlamda dijital oyun (digital play) teknoloji temelli oyun (technology based play) olarak da
adlandirilmaktadir (Guo ve Waniganayake, 2016). Bu dijital oyun tiirleri ¢ogunlukla ¢ocuklarm giinliik
yasamlarinda siklikla kullandiklart mobil cihazlar araciligiyla gergeklestirilmektedir.

Kii¢iik ¢ocuklar arasinda popiiler olan dokunmatik ekranli mobil cihazlara olan egilim hizla artmaktadir
(Papadakis vd., 2018). Bu cihazlarda cesitli yazilim tiirlerinde igerikler mobil uygulama bigiminde
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sunulmaktadir (Nikolopoulou ve Gialamas, 2015). Mobil uygulamalar1 ¢ocugun matematik becerilerini
gelistirmelerine yardim eden, ¢ocugun 6grenme siirecinde aktif olmasini saglayan etkili bir ara¢ olabilir.
Bu dogrultuda, matematik igerikli mobil uygulamalarin kullanimi okul 6ncesi dénemde nitelikli matematik
Ogretiminin saglanmasina olanak tanir ve ¢ocuklarin matematiksel diigiincelerinin gelisimini tesvik eder
(Hundeland vd., 2014). Okul 6ncesi egitimde dijital oyun kullanimi soyut matematik kavramlarin1 somut
hale getirerek ¢ocuklarin 6grenmesini kolaylagtirmakta ve ¢ocuklarin matematik becerilerinin gelismesine
de katki saglamaktadir (Pasnik ve Llorente, 2013). Uygulama marketlerinde egitim kategorisinde yer alan
bircok mobil uygulama, ¢ocuklarin yasina ve gelisim diizeyine uygun olarak tasarlanmali ve matematik
egitimiyle ilgili standartlara uygun igerik sunmalidir (Geng Copur vd., 2020).

Erken cocukluk doneminde matematik egitimi, bireylerin hem akademik hem de mesleki basarilarim
sekillendiren onemli bir etkendir. Claessens ve Engel (2013) ile Watts ve digerlerinin (2017) yaptigt
arastirmalar, bu donemde verilen matematik egitiminin g¢ocuklarin ilkokuldan baglayarak diger 6grenim
kademelerindeki matematik bagarilarini artirdigini géstermektedir. Ozellikle sosyoekonomik diizeyi diisiik
bolgelerde yasayan ¢ocuklar i¢in matematik egitimi, ileri akademik yasantiya daha iyi hazirlanmak adina
kritik bir gerekliliktir. Cross ve digerleri (2009), bu cocuklarin nitelikli, iyi planlanmis ve tesvik edici
programlarla desteklenmesi gerektigini ifade etmektedir. Ancak, arastirmalar sosyoekonomik ag¢idan
avantajli gocuklarin egitimde, 6zellikle matematik alaninda, daha bagarili olduklarini ortaya koymaktadir
(6rnegin; Jordan ve Levine, 2009). Bu baglamda, kaliteli matematik egitiminin ¢cocuklarin gelisim diizeyine
uygun, kapsamli ve motive edici bir yapida olmasi 6nem tasir. National Association for the Education of
Young Children [NAEYC] ve National Council of Teachers of Mathematics [NCTM] (2010), ¢ocuklar1
olumlu yonde tesvik eden, matematige karst olumlu tutum gelistirmelerini saglayan programlarin 6nemine
dikkat cekmistir. Nitekim, erken c¢ocukluk doneminde saglanan esit ve nitelikli matematik egitimi,
cocuklarin hem akademik basarilarin1 artirmak hem de egitimde firsat esitligi saglamak agisindan biiyiik
bir 6neme sahiptir. Gilinlimiizde bu nitelikli matematik egitiminin saglanmasinda teknolojinin sundugu
imkanlardan yararlanmak giderek daha 6nemli hale gelmektedir.

Teknoloji destekli egitim, bu becerilerin gelistirilmesi agisindan 6nemli bir aragtir ve etkili kullanildiginda
¢ocuklarin bilgiye erisimden yaratici problem ¢dzmeye kadar genis bir yelpazede beceri gelistirmelerine
imkan saglamaktadir (Atis Akyol ve Askar, 2022). Ilgili literatiir incelendiginde, dijital oyunlarin okul
oncesi donemdeki cocuklarin say1 becerilerini gelistirmeye yonelik etkilerine dair pek ¢ok arastirma
yapilmistir (McCarthy vd., 2018; McManis ve McManis, 2016; Pasnik ve Llorente, 2013; Presser vd., 2015;
Rosenfeld vd., 2019; Schacter vd., 2016). Bu ¢alismalarin sadece bir kismi dijital oyunlarla desteklenmis
ve biitiinlestirilmis egitim programinin ¢ocuklarin say1 becerileri iizerinde etkisine odaklanmistir
(McCarthy vd., 2018; Pasnik ve Llorente, 2013; Presser vd., 2015; Rosenfeld vd., 2019). Tiirkiye’de
teknoloji destekli uygulamalarin matematik kavramlarinin 6greniminde etkisini ele alan sinirli sayida
calisma olmakla beraber mevcut aragtirmalar bu tiir uygulamalarin ¢ocuklarin kavram 6grenimi siireglerini
destekledigini gostermektedir. Ertiirk ve digerleri (2024) yiiriittiigli eylem arastirmasinda, okul dncesi
donemde teknoloji destekli matematik etkinliklerinin ¢ocuklarin matematik 6grenmelerine ve etkinliklere
yonelik ilgilerine olumlu katki sagladigi belirlenmistir. Calismada kodlama ve dijital oyun tabanlt
uygulamalar iceren etkinliklerin, ¢ocuklarin eglenerek 6grenme siireglerini destekledigi vurgulanmistir.
Ancak bu g¢alismada dijital oyunlarin okul Oncesi egitim programi ile biitiinlestirilmis bigimde, belirli
matematik becerileri (6rnegin sayma becerileri) tizerindeki etkisi dogrudan ele almmamistir. Benzer
bicimde, artirilmis gerceklik destekli 6gretim uygulamalarinin okul 6ncesi ¢ocuklarin erken geometri
becerileri iizerindeki etkisini inceleyen Bilir Cevik’in (2025) ¢aligmasinda hem artirilmis gerceklik destekli
hem de geleneksel geometri 6gretim programlarinin ¢ocuklarin erken geometri becerilerini anlamli diizeyde
gelistirdigi, ancak artirilmis gerceklik destekli uygulamalarin daha giiclii ve kalic1 etkiler olusturdugu
ortaya konmustur. Dijital teknoloji destekli fen ve matematik egitimi programini inceleyen Basdemir’in
(2024) ¢alismasi da bu tiir programlarin okul dncesi ¢ocuklarin bilimsel siire¢ becerileri ile geometri ve
uzaysal alg1 gelisimlerini anlaml bigimde destekledigini gostermektedir. Bu aragtirmalara ek olarak oyun
temelli yaklasimlar1 karsilastirmali olarak ele alan Efe Kendiizler’in (2023) arastirmasinda, egitsel
matematik oyunlar1 ve matematik merkezinde oyunun, dijital matematik oyunlarina kiyasla ¢ocuklarin
matematik ve 6z-diizenlemeli 6grenme becerilerini daha giiglii bicimde destekledigi tespit edilmistir. Sonug
olarak okul 6ncesi donemde dijital oyunlarin ¢ocuklarin matematik kavram ve becerileri iizerinde etkili
oldugu ve dijital oyunlarin program temelli, hedef becerilere odaklanan ve pedagojik ilkelerle
biitiinlestirilmis bi¢imde ele alinmasina yonelik arastirma gereksiniminin devam ettigi sdylenebilir.
Dolayisiyla mevcut arastirma, bu alandaki boslugu doldurarak hem biitiinlestirilmis hem de bagimsiz dijital
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oyun uygulamalarinin sayma becerileri tizerindeki etkisini karsilagtirarak alanyazina katki sunmaktadir.
Tlgili literatiirden farkl1 olarak; bu arastirmada hem dijital oyunlarin programla biitiinlestirerek verilmesinin
ve hem de biitiinlestirilmeden uygulanmasinin ¢ocuklarin sayma becerilerinin gelisimi ilizerine etkisi
incelenmistir. Bunlara ek olarak arastirmada sosyoekonomik agidan dezavantajli ¢ocuklarin saymaya
iligkin temel matematik becerilerini daha ileri seviyeye cikaracak zenginlestirilmis bir programin
hazirlanmas1 ve dijital oyunla biitiinlestirilmesinin 6nemli rol oynayacagi 6n goriilmiistiir. Ayrica bu
donemde ¢ocuga matematik becerilerini kazandirmanin yani sira, gocugun matematige karsi olumlu tutum
gelistirmesi, matematigi sevmesi ve olumlu bir matematik algis1 kazanmasi gerekmektedir (Dagli ve
Daglioglu, 2018). Bu nedenle bu donemde nitelikli egitim i¢in ¢ocuklarin anlamli ve eglenceli 6grenme
ortamlarinda yer almasi olduk¢a Onemlidir. Bu noktada okul dncesi donem cocuklari i¢in planlanan
matematik etkinliklerine dijital oyunlarin entegre edilmesi g¢ocuklarin etkinliklere olan ilgisini ve
O6grenmeye yonelik motivasyonunu artirabilecegi diistiniilmektedir. Bu dogrultuda arastirmaci tarafindan
hazirlanan Dijital Oyun (Mobil uygulamalar) Destekli Matematik Egitim Programinin (DODMEP) ve
Matematik Igerikli Dijital Oyun (Mobil Uygulamalarin) Uygulamalarinin ¢ocuklarin saymaya iliskin temel
matematik becerilerini kazanmalarinda 6nemli rol oynayacag: diisiiniilmektedir. Boylelikle s6z konusu
calismada, matematik icerikli dijital oyunlarla desteklenmis egitim programinin ve matematik igerikli
dijital oyunlarin (mobil uygulamalarin) 54-66 aylik c¢ocuklarin saymaya iliskin temel matematik
becerilerinin gelisimine etkisini incelemek amaglanmistir. Bu dogrultuda arastirma sorulari asagida
belirtilmigtir:

1. Deney 1, deney 2 ve kontrol grubu ¢ocuklarinin saymaya iliskin temel matematik becerilerinin son
test puanlar1 arasinda anlamli diizeyde fark var midir?

2. Deney 1 grubu ¢ocuklarinin saymaya iliskin temel matematik becerilerinin 6n test puanlar ile son
test puanlar1 arasinda anlaml farklilik var midir?

3. Deney 2 grubu ¢ocuklarinin saymaya iligkin temel matematik becerilerinin 6n test puanlari ile son
test puanlar1 arasinda anlamli farklilik var midir?

4. Kontrol grubu ¢ocuklariin saymaya iligskin temel matematik becerilerinin 6n test puanlari ile son
test puanlar1 arasinda anlamli farklilik var midir?

5. Deney 1 ve deney 2 grubundaki ¢ocuklarin uygulama siirecinde saymaya iligkin temel matematik
becerilerindeki degisim nasildir?

Yontem
Desen

Bu arastirma karma arastirma modellerinden i¢ ice karma desen kullanilarak yiiriitiilmiistiir. Aragtirmanin
nicel kisminda 6n test-son test eslestirilmis kontrol gruplu yar1 deneysel model kullanilmistir. Bu model
cercevesinde arastirmada deney 1, deney 2 ve kontrol grubu yer almaktadir. Deney 1 grubuna matematik
icerikli dijital oyun uygulamalar1 okul 6ncesi egitim programiyla biitiinlestirilerek verildiginde gocuklarin
matematik becerileri {izerinde ne kadar etkili oldugunu ortaya koymak amaciyla arastirmaci tarafindan
hazirlanan DODMEP uygulanmigtir. Deney 2 grubuna ise okul dncesi donem g¢ocuklarina matematik
icerikli dijital oyun uygulamalari programla biitiinlestirilmeden tek basina verildiginde g¢ocuklarin
matematik becerileri {izerinde ne kadar etkili oldugunu ortaya koymak amaciyla MiDOU uygulanmustir.
Ayrica calisma grubuna uygulanan DODMEP ve MIDOU 54-66 aylik ¢ocuklarda temel matematik
becerilerin nasil degisim gosterdigini ortaya koymak amaciyla, nicel uygulama siirecine i¢ ige gecmis
bigcimde yiiriitiilen, durum ¢aligmasi deseni kullanilmistir. Calismanin bu boyutuna iligskin olarak gézlem
ve ¢ocuklarm etkinliklerinde ortaya ¢ikan triinlerden yararlanilmigtir. Kontrol grubunda yer alan ¢ocuklara
aragtirmaci tarafindan herhangi bir miidahalede bulunulmamis olup, grubun sinif 6gretmeni MEB Okul
Oncesi Egitim Programi dogrultusunda hazirladigi programa devam etmistir. Arastirmada nicel yontem
baskin olup, nitel veriler nicel bulgularin derinlestirilmesi, yorumlanmasi ve siire¢ temelli olarak
desteklenmesi amaciyla kullanilmistir. Nitel veriler, nicel uygulama siireciyle es zamanl olarak toplanmis
ve bagimsiz bir asama degil, nicel silirecin igine gomiilii bigimde yapilandirilmistir.

Calisma Grubu

Aragtirmanin ¢aligma grubunu, sosyoekonomik diizeyi diistik ailelerden gelen, bagimsiz anaokullarina ve
ana siniflarina devam eden 54-66 aylik toplam 54 ¢ocuk olusturmustur. Arastirma verileri 2020 yilinda
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toplanmistir. Calisma grubunu olusturan okullar; okul imkanlarinin ve egitim ortaminin benzerligi ve
sosyoekonomik diizeylerin yakinlig1 dikkate alinarak belirlenmistir. Arastirmada sosyoekonomik diizeyi
diisiik ifadesi, Tiirkiye Istatistik Kurumu (TUIK) il ve ilge bazli sosyoekonomik seviye skoru ve
siniflandirmasina dayali olarak, bolgesel bir degerlendirme seklinde kullanilmistir. Bu ifade arastirmanin
yiiriitiildiigii bolgenin genel sosyoekonomik baglamini tammlamaktadir (TUIK, 2023). Boylece dnceden
olusturulmus olan gruplardan ikisi deney, biri kontrol grubu olarak yansiz bir sekilde belirlenmistir
(Biiyiikoztiirk vd., 2014). Deney 1 grubu yar1 zamanli egitim veren bir ilkokulun anasinifina devam eden
18 cocuktan olugmaktadir. Deney 2 ve kontrol grubu ise deney 1 grubuna konum olarak da yakin olan yar1
zamanl egitim veren bagimsiz anaokulundaki subelerden amacli 6rnekleme yontemlerinden odlgiit/kota
ornekleme ile secilmistir. Cocuklar 6gretmenleri tarafindan normal gelisim gosterdigi belirtilen, yas (ay
olarak) ve cinsiyet bakimindan benzer 6zelliklere sahip olanlar arasindan belirlenmistir (Biiyiikoztiirk vd.,
2014). Bu anaokulunda Deney 2 grubu 6gleden sonra kontrol grubu ise 6gleden 6nce egitim alan siniflardan
secilmistir ve her bir grupta 18 cocuk yer almistir. Deney 1 grubunda 11 kiz, 7 erkek; deney2 grubunda 9
kiz, 9 erkek ve kontrol grubunda da 10 kiz, 8 erkek bulunmaktadir.

54-66 aylik ¢ocuklardan olusan deney 1, deney 2 ve kontrol gruplarinin Giincellenmis Erken Aritmetik
Testi (GEAT) o6n test puanlari arasinda grup karsilastirmalart baglaminda farklilik olup olmadigina
bakilmustir. Islem siirecine baglamadan &nce yapilan GEAT &n test puanlari agisindan deney 1 ile kontrol
grubu cocuklarinin (U = 123.50, p = .228 > .05); deney 2 ile kontrol grubu ¢ocuklarmin (U = 105.50, p =
.074 > .05) ve deney 1 ile deney 2 grubu ¢ocuklarinin (U = 153.50, p =.791 > .05) birbirine denk oldugu
gorlilmektedir.

Verilerin Toplanma Siireci

Arastirma sirecinde ilk olarak arastirmanin nicel boyutuna iliskin deneysel ¢alismada uygulanacak
program ve uygulamalar (DODMEP ve MIDOU) hazirlanmistir.

DODMEP Uygulamalarinin Hazirlanmas

DODMEP’in hazirlanmasinda ilk olarak, programin kuramsal temelleri ve felsefesinin olugmasma ve
ilkelerin belirlenmesine yonelik calismalar yapilmistir. DODMEP’te Biligsel Kuram 1s18inda 6grenme
stirecinde ¢ocuklarin bilgiyi aktif rol alarak yapilandirmalar1 tesvik edilmektedir. Ayni1 zamanda
Yapilandirmaci Kuram 1s18inda ¢ocuk merkezli etkinlikler yer almaktadir ve ¢ocuklara matematik dilini
gelistirme firsati sunmaya 6zen gosterilmistir. Bu dogrultuda DODMEP’te normal etkinliklerle ve bu
etkinliklere entegre edilmis dijital oyunlarla; ¢ocuklarin kalict 6grenmelerini saglamak igin yaparak-
yasayarak 6grenmelerine, yaraticilik yeteneklerini gelistirecek etkinliklere ve gercek deneyimlere firsat
verilmistir.

Hazirlanan programda etkinlikler planlanirken biitiinciil gelisimi desteklemeye yonelik olmasina dikkat
edilmistir. Geligsim alanlarina yonelik kazanimlar ve matematik becerileri (bire bir esleme, siniflama,
siralama, karsilastirma, sayma, yapisal sayma, sonugsal sayma, say1 bilgisini kullanma ve tahmin) asagida
ayrintili olarak agiklanan uzman goriisleri de dikkate alinarak belirlenmistir. Daha sonra program igerigine
iliskin matematik becerilerine yonelik mobil uygulamalar segilmistir. Bu oyunlarin; MEB Okul Oncesi
Egitim Programi ve NCTM matematik standartlariyla uyumlu, yas ve gelisim diizeyine uygun, kiiltiirel
acidan duyarli, reklamsiz ve giivenli olmasi, ¢cocuklar: aktif kilan etkilesimli yapida olmasi, basitten zora
ilerlemesi, kesfederek Ogrenmeyi desteklemesi ve anlamli geri bildirimler sunmasi goz Oniinde
bulundurulmustur (Geng Copur vd., 2020). Cocuklarin hazirbulunusluklari géz 6niinde bulundurularak
mobil uygulamalar ile etkinlikler eslestirilerek oturumlarin temalar1 belirlenmistir. Her oturumda sanat,
miizik, hareket vb. diger etkinlikler matematik etkinlikleriyle biitiinlestirilerek hazirlanmistir. DODMEP’e
yonelik olarak 6grenme siire¢lerinin hazirlanmasinin ardindan, okul 6ncesi egitimi ve bilgisayar ve 6gretim
teknolojileri egitimi alanindan toplam bes uzmandan goriis alinmistir. Uzman goriisleri dogrultusunda
egitim programinin son hali verilmistir. Etkinlikler 10 hafta, haftada iki giin, birer saatlik oturumlar olmak
tizere toplamda 20 oturum seklinde planlanmigtir. Her bir oturumda diger etkinlik tiirleriyle biitiinlestirilmis
matematik etkinlikleri yer almaktadir. Bu oturumlarin yaklasik 20 dakikasi mobil uygulamalara ayrilmistir.
Uluslararasi kuruluslarin (6rnegin Canadian Paediatric Society, 2023) onerilerine gore, 2—5 yas araligindaki
cocuklarin giinliik toplam ekran siiresi bir saati gegmemelidir. Bu nedenle, programda mobil uygulamalara
ayrilan slirenin oturum basina yaklasik 20 dakika ile smirlandirilmasi, ¢ocuklarin gelisimsel olarak uygun
ekran maruziyeti diizeyinde kalmasim ve etkinlik siiresince dikkat, katilim ve dgrenme verimliliginin
korunmasini saglamay1 amaglamaktadir.
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DODMEP’te kullanilacak mobil uygulamalar planlanirken; arastirmada kullanilacak veri toplama aracinin
(GEAT) alt becerileri olan bire bir esleme, siniflama, karsilastirma, siralama, sayma, yapisal sayma,
sonugsal sayma, say1 bilgisini kullanma ve tahmin becerileri goz oniinde bulundurulmustur. Bu dogrultuda
okul 6ncesi donem matematik egitiminde kullanilabilecek dijital oyunlara iligkin literatiir incelenmistir.
Literatiirde dijital oyun destekli okul 6ncesi matematik egitimi programlari ve okul &ncesi matematik
egitimine yonelik gelistirilen arastirma temelli tablet uygulamalarina rastlanmistir. Arastirmada
sosyoekonomik diizeyi diisiik bolgedeki cocuklarin katilimcer olmasi nedeniyle, matematik becerilerinin az
gelismis olacag: disiiniildiigiinden farkli diizeyde matematik kavram ve becerilerini destekleyen mobil
uygulamalara ihtiya¢ duyulmustur. Dolayisiyla arastirma siirecinde hazirlanan miidahale uygulamalarinda
oyunlar1 basitten zora dogru giden bir yaklasimla miimkiin oldugunca ¢ocuklarin gelisimlerine uygun
cesitlilikte olmasina 6zen gosterilmistir. Ayrica ¢ocuklarin ilgi ve motivasyonlarini canl tutacak sekilde
hem arastirma temelli mobil uygulamanin (Critter Corral Turkish) hem de mevcut ¢esitli mobil
uygulamalarin kullanilmas1 amaclanmigtir. Bu dogrultuda bu arastimada Apple Store uygulama
marketindeki okul 6ncesi donem matematik egitiminde kullanilacak mevcut Tiirk¢e dijital oyunlar da
arastirma kapsaminda kullanmak amaciyla tabletlere indirilebilen egitsel mobil uygulamalar
degerlendirmeye alinmistir. Bu siirecte ilk olarak arastirmacilar tarafindan Apple Store uygulama
marketinde yer alan okul Oncesi matematik egitiminde kullanilabilecek dijital oyunlar incelenerek 6n
degerlendirme yapilmistir. Bu baglamda arastirmada kullanilan dijital oyunlar; cocugun yas ve gelisimine
uygunlugu, hikaye, yonergeler, cocugun bagimsiz kullanimi, basitten zora dogru ilerleme, 6nyargidan
arinik, icerik, gizlilik ve giivenlik, siire, kesfederek 6grenme, ipucu ve ydnlendirme, kiiltiirel agidan
uygunlugu, geri bildirim tiirleri, coklu ortam 6geleri ve grafikleri dikkate alinarak incelenmistir (Blair,
2013; Isikoglu Erdogan, 2018; Kol, 2017; Papadakis vd., 2017; Solmaz, 2017; Topuz ve Kaptan, 2017).
On degerlendirme sonucunda arastirmanin uygulama asamasinda kullanilabilecek 18 mobil uygulama ve
bu mobil uygulamalarda yer alan alt kategorideki oyunlarin hangi becerilere yonelik olarak
kullanilabilecegi belirlenmistir. Aragtirmacilar tarafindan yapilan 6n degerlendirme sonucu belirlenen 18
mobil uygulamanin ¢ocugun gelisimine ve arastirmanin amacina uygunlugu icin uzman (okul oncesi
egitimi, egitimde 6lgme ve degerlendirme ve bilgisayar ve 6gretim teknolojileri egitimi alanlarindan birer
Ogretim liyesinin) goriisiine bagvurulmustur.

MIDOU Uygulamalarinin Hazirlanmast

Deney 2 grubu igin “MIDOU” planlanirken, arastirmanin deney 1 grubu i¢in hazirlanan DODMEP’te yer
alan dijital oyunlar kullanilmistir. MIDOU giinliik egitim akig1 igerisindeki oyun saatinde uygulanmak
iizere 10 haftalik siirecte haftada iki oturum seklinde 20 oturum olarak planlanmistir. MIDOU
uygulamalarinda dijital oyunlar, DODMEP’teki sirasiyla arastirmanin amacina uygun beceriler
dogrultusunda cocuklara sunulmustur. DODMEP programindan farkli olarak MIDOU’da arastirmaci
tarafindan herhangi bir smif ici etkinlik hazirlanmamis olup, yalnizca dijital oyun uygulamalar1 yer
almaktadir. Ayrica sinif dgretmeninden uygulama siiresince sinif i¢i etkinliklere MEB Okul Oncesi Egitim
Programi dogrultusunda devam etmesi istenmistir. Tim bu siireglerin ardindan, DODMEP’in pilot
uygulamasina gecilmistir.

Kontrol Grubu Uygulamalar:

Kontrol grubuna deney 1 ve deney 2 grubundan farkli olarak aragtirmaci tarafindan herhangi bir
miidahalede bulunulmamustir.

Uygulama Siireci

Arastirmanin veri toplama siirecinde Ankara il Milli Egitim Miidiirliigii’nden ve Gazi Universitesi Etik
Komisyonu’ndan gerekli izinler alinmistir. Uygulama siirecinden Once, pilot ¢alisma ve asil ¢alisma
grubunun sinif d6gretmenleri ve aileleriyle toplantilar yapilmistir. Deney 1 ve deney 2 gruplarinin simf
ogretmenleriyle ve aileleriyle yapilan toplantida arastirmanin amaci, DODMEP’in ve MIDOU un igerigi,
stiresi ve Olgme araglart arastirma siireci hakkinda detayli olarak bilgilendirme yapilmistir. Daha sonra
ebeveynlerin bu arastirmaya katilmaya goniillii olup olmadiklari sorulmustur ve goniilliiliik esasina uygun
olarak ebeveynlerden yazili olarak katilim onayi alinmistir. Ebeveynlerin katilim onayi verdigi ve
uygulama siirecinde katilmaya istekli cocuklarla pilot uygulamaya gegilmistir.

Pilot uygulama igin asil uygulamalarin yapilacagi bélgeden, sosyoekonomik diizeyi, anne babalarin egitim
diizeyi ve yas grubu gibi demografik 6zellikleri ve egitim ortamlar1 bu gruplara denk olan farkl: bir okul
oncesi egitim kurumu secilmistir. Pilot ¢alisma egitim programinin ve nitel 6lgme araglarinin test edilmesi
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amaciyla tek grup lzerinde gerceklestirilmistir. Pilot calisma sonucunda, etkinliklerin planlanan sekilde
smificerisine bir 6grenme merkezi eklenerek degil, dijital oyun uygulamalarinin siniftan farkli bir mekanda
yapilmasinin ve dijital oyunlar i¢in ayrilan zamanin biraz daha uzatilarak 30 dakika olmasinin uygun
olacagina karar verilmistir. Uygulamalara ve veri toplama arag¢larina iligkin pilot ¢alisma yapildiktan sonra,
on testte deney 1, deney 2 ve kontrol grubuna GEAT uygulanmistir. DODMEP’in ve MIDOU’nun
cocuklarin temel matematik becerilerine etkisini tespit etmek amaciyla deney 1, deney 2 ve kontrol
gruplarindaki ¢ocuklara “GEAT A Formu” 6n test olarak uygulanmistir. DODMEP deney 1 grubunda ve
MIDOU deney 2 grubunda arastirmaci tarafindan 10 hafta siiresince haftada iki giin uygulanmstir. Kontrol
grubunda herhangi bir uygulama gerceklestirilmemistir. Uygulama siirecinde ayni zamanda uygulamalara
iliskin olarak deney 1 ve deney 2 gruplarinda gézlem ve dokiimanlar aracilifiyla veri toplanmistir. Deney
1 ve deney 2 grubunda uygulama siirecinin her oturumuna iligkin arastirmaci tarafindan katilimer gézlem
teknigi ile yazilan alan notlarindan yararlanilarak “DODMEP Cocuk Gozlem Formu” ve “MIDOU Gozlem
Formu” doldurulmustur. G6zlem verilerine ek olarak DODMEP uygulanan deney 1 grubunda uygulama
stirecinin 2., 3., 4., 8., 15. ve 18. oturumlarinda gocuklarin yaptiklar tiriinlerden yararlanilmistir. Ayrica
uygulamalar siiresince elde edilen ¢ocuklarin eserleri dosyalanmistir ve aragtirmaci tarafindan alan notlari
tutulmustur. Bu oturumlarin secilmesinin nedeni, programin baslangi¢, orta ve son asamalarini temsil
etmeleridir. Deneysel siirecin ardindan gruptaki deneklerin bagimli degiskene ait dlgiimleri ayni dlgme
araclar1 (GEAT) ile tekrardan alinmistir. Uygulamalar tamamladiktan sonra deney 1, deney 2 ve kontrol
grubunda GEAT uygulanmistir. Deney 1, deney 2 ve kontrol gruplarina son testleri yapmak amaciyla
GEAT B Formu uygulanmigtir. GEAT A ve B Formlarinin paralel formlar olmasi goéz oniinde
bulundurularak, ¢ocuklarin 6n testlerde sorulan sorular1 hatirlama olasiliklarini bertaraf etmek ve testleri
uygulama asamasinda sikilmalarin1 ve motivasyonlarinin olumsuz etkilenmesini énlemek amaciyla 6n
testte GEAT A Formu; son testte ise GEAT B Formu kullanilmistir. Bu arastirmanin sonuglarini
yorumlarken dikkat edilmesi gereken siirliliklar vardir. Bu arasgtirmada saymaya iligkin temel kavramlar
ele alinmistir. Cesitli arastirmalarla matematik iceriklerinden islem, geometri, grafik, veri analizi vb. farkli
arastirmalarla derinlemesine incelenebilir. Arastirmanin c¢alisma grubunun sosyoekonomik agidan
dezavantajli bolgede yer alan c¢ocuklardan olusmasi, elde edilen bulgularin farkli sosyoekonomik
diizeylerdeki ¢cocuklara genellenebilirligi agisindan bir sinirlilik olarak degerlendirilebilir.

Arastirmacilarin Rolii

Bu ¢alismada ilk arastirmaci katilime1 gézlemci olarak uygulamalara katilmistir. Arastirmacilar oturumlari
birlikte hazirlamig, uygulamalarin yapilmasi, testlerin uygulanmasi ve verilerin elde edilmesi siirecinde ilk
arastirmaci aktif olmustur. {lk arastirmaci ayn1 zamanda 10 hafta boyunca haftada iki giin simif icerisinde
daha &nceden hazirladigi deney 1 grubuna DODMEP’in ve deney 2 grubuna MIDOU’nun oturumlarini
uygulamistir. Uygulamalar boyunca ilk aragtirmaci ¢alisma grubundaki ¢ocuklarla alan notlar tutarak
gbzlem verilerini elde etmistir ve ¢ocuklarin eserlerinden olusan dokiimanlar1 arsivlemistir. Arastirmada
veri toplama siirecinde ilk arastirmacinin yani sira siirece yardimci olan bir kisi yer almaktadir. Yardimci
kisi uygulama siirecinde bir liniversitenin okul 6ncesi 6gretmenligi lisans programinda son sinif 6grencisi
olarak 6grenimine devam etmektedir. Yardimei kisinin aragtirmadaki rolii uygulama siirecinde egitim
ortaminin diizenlenmesine ve uygulamalarin yapilmasina yardim etmektir.

Veri Toplama Araclar
Demografik Bilgi Formu

Aragtirmacilar tarafindan hazirlanan Demografik Bilgi Formu araciligiyla, ¢ocuklarin yasi, cinsiyeti, anne
ve babalariin 6grenim durumu ve kardes sayisina iligkin bilgiler toplanmigtir.

Giincellenmis Erken Aritmetik Testi (GEAT)

4-7 yas araligindaki ¢ocuklarin matematik becerilerinin gelisim seviyesini 0lgmeyi amaglayan bir test
olarak gelistirilmistir (van de Rijt vd., 1999) ve van Luit ve van de Rijt (2009) tarafindan yapilan arastirma
sonucunda revize edilmistir. GEAT her biri 45 maddeden olusan, A formu ve B formu olmak {izere iki
paralel formdan ibarettir (van Luit ve van de Rijt, 2009). Her bir formunda 45 madde bulunan test, her
birinde beser maddeden olmak {izere dokuz alt boyuttan (karsilastirma, siralama, siniflama, bire bir esleme,
sayilar1 kullanma, es zamanli ve kisaltilmis sayma, sonugsal sayma, yapisal sayma ve tahmin etme)
olugsmaktadir. Cocuklarin GEAT maddelerine verecekleri cevaplari her dogru yanit i¢in (1), her yanlig yanit
icin (0) olarak puanlanmaktadir. Bir ¢ocugun testten elde ettigi toplam puan, yas seviyesine gére ¢ocugun
saymaya iligkin temel matematik becerilerindeki diizeyini gostermektedir. Bir gocugun her bir alt boyuttan
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alabilecegi en diisiik puan “0” en yiiksek puan “5” ve toplamda alabilecegi en diisiik puan “0” ve en yiiksek
“457tir (Kagira ve Daglioglu, 2019). GEAT mn Tirkiye’de gegerlik giivenirlik ¢alismasi (Kagira ve
Daglioglu, 2019) tarafindan yapilmistir. Testin gecerligine iligkin madde giicliik indeksleri (A formu igin
.580-.828; B formu i¢in .596-.802), ayiricilik indeksleri (A Formu igin .452-.584; B Formu i¢in .404-.576)
ve test istatistikleri yapilmistir. Testin giivenirlik diizeyini saptamak amaciyla KR-20 (A formu i¢in .810;
B formu i¢in .749), Spearman ve Guttman giivenirlik katsayis1 (A formu icin .813; B formu i¢in .786)
hesaplanmistir. Yapilan dogrulayici faktor analizi sonucunda da modelin, iyi uyum indekslerine sahip
oldugu ve uygunlugunun kabul edilir diizeyde (GEAT A Formu R?=.16-.51, p <.05) oldugu belirlenmistir.
Yapilan istatistiksel analizler sonucunda, GEAT 1n 4-7 yas aras1 ¢ocuklar i¢in giivenilir ve gecerli oldugu
tespit edilmistir (Kagira ve Daglioglu, 2019). Bu arastirmada GEAT A ve B formunun kullanilmasi
amaciyla ilk olarak Tiirkgeye uyarlamasini yapan Kagira ve Daglioglu (2019)’dan gerekli izinler alinmistir.

Gozlem

Bu aragtirmada goézlem verileri yar1 yapilandirilmis gozlem formlan ile elde edilmistir. Arastirmada
“DODMEP Cocuk Gozlem Formu” ve “MIDOU Cocuk Gézlem Formu”, deney 1 ve deney 2 grubu
cocuklariin uygulamalar sirasindaki tepkilerini ve ne tip davranislar sergilediklerini derinlemesine ortaya
koymak, saymaya iliskin temel matematik becerilerindeki degisimi gostermek amaciyla arastirmacilar
tarafindan hazirlanmistir. Bu formlarda yari-yapilandirilmis gézlem sorular yer almaktadir. Ayrica gézlem
tarihi, gézlem ortami, gézlem siiresi ve gozlem grubuna iligskin bilgiler de yer almaktadir. Gozlem
formlarinin giivenirligi icin Egitimde Olgme Degerlendirme alaninda bir ve Okul Oncesi Egitimi alaninda
iki olmak iizere ii¢ 6gretim iliyesinden uzman goriisii alinmistir. Gozlem formlarini doldururken deney 1 ve
deney 2 grubu uygulamalarinin her bir oturumu sirasinda ilk arastirmacinin gézlemleri ve alan notlarindan
yararlanilmigtir. Ayrica gozlem sonucu elde edilen verilerde cocuklarin kendi isimleri yerine onlara
arastirmacilar tarafindan belirlenen kodlar kullanilarak kaydedilmistir. Ornegin; deney 1 grubundaki
¢ocuklar i¢in D1C1, D1C2, D1C3; deney 2 grubundaki ¢ocuklar icin D2C1, D2C2, D2C3 ve kontrol
grubundaki ¢ocuklar i¢in KC1, KC2, KC3 gibi.

Alan Notlar

Bu arastirmanin veri toplama siirecinde pilot asamadan uygulamanin bitisine kadar sistematik olarak alan
notlart yazilmigtir. Ancak ilk arastirmaci, uygulamalar esnasinda aragtirmanin yiiriitiiclisii olmasi sebebiyle
dogrudan ayrintili notlar alamamistir. Bu nedenle aragtirmaci, gdzlemlerine iliskin notlarini etkinliklerin
ardindan hatirlatict kisa notlar seklinde olusturmustur ve gozlemi izleyen giinlerde bilgisayar ortamina
aktarilmigtir. Ayrica bu notlara arastirmacinin giinlik duygu ve disiinceleri de dahil edilmistir. Bu
arastirmada alan notlari, ilk arastirmacinin uygulama siirecinde sinif iginde ve sinif disindaki duyduklarini,
gordiiklerini, deneyimlediklerini ve diislindiiklerini kaydettigi notlaridir. Deney gruplan ile yapilan
etkinliklerin hemen sonrasinda notlarin tutulmasina dikkat edilerek, uygulamada yaganilanlar unutulmadan
yaziya gegirilmistir. Bu kapsamda tutulan alan notlar1 ile arasgtirmaci siniftaki uygulamalarda ve uygulama
dis1 zamanlarda yasanilanlar, ilging ayrintilar, ¢ocuklarin etkinliklere katilimlarini, etkinliklere ve dijital
oyunlara yaklasimlarini, birbirleri ile olan etkilesimlerini, etkinliklere ve oyunlara iligkin yorumlarini not
almaya calismstir.

Dokiiman Incelemesi (Cocuk Etkinlik Uriinleri)

Bu arastirmada dokiiman incelemesi kapsaminda, uygulama siireci boyunca ¢ocuklarin etkinlikler sirasinda
ortaya koyduklart {irlinler veri kaynagi olarak kullanilmistir. Cocuk fiiriinleri; matematik etkinliklerine
yonelik ¢izimler, 6rnegin esleme ve siniflama gibi becerilere yonelik etkinliklerde calisma sayfalar1 ve
etkinlik sonrasi yapilan iiriin temelli caligmalar gibi materyallerden olusmaktadir. Bu iiriinler, ¢cocuklarin
matematik becerilerindeki gelisimi ve etkinlik siirecindeki 6grenme deneyimlerini destekleyici nitel veriler
sunmak amaciyla analiz edilmistir.

Verilerin Analizi
Nicel Verilerin Analizi

Nicel verilerin “GEAT” kullanilarak elde edilmistir ve toplanan veriler SPSS-24 paket programina
islenmistir. Deney 1, deney 2 ve kontrol gruplarinda yer alan ¢ocuklarin 6lgeklerden aldiklari puanlarin 6n
test ve son test puanlarin parametrik test varsayimlarini karsilama durumlarini test etmek i¢in, her bir grupta
yer alan ¢ocuk sayilarmin 50’nin altinda olmasindan dolayi, normallik varsayiminin test edilmesinde
Shapiro-Wilk testi kullanilmistir.
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Tablo 1
Cocuklarin Olgeklerden Aldiklari On Test ve Son Test Puanlarina Iliskin Normallik Testi Sonuclart
Shapiro-Wilk

Grup —
Istatistik sd p
Deney | GEAT On Test .89 18 .040*
GEAT Son Test .89 18 .034*
Deney 2 GEAT On Test .88 18 .028*
GEAT Son Test .87 18 .021*
Kontrol GEAT On Test .82 18 .003*
GEAT Son Test .82 18 .002*

Not. *p < .05, sd: serbestlik derecesi.

Tablo 1’de Shapiro-Wilk testi sonuclarina gdre her bir grupta bulunan cocuklarin dlgeklerden aldiklar
Ontest ve sontest puanlarina ait dagilimlarinin normal dagilmadigi goriilmektedir. Bu baglamda gruplarin
Ontest ve sontest puanlart acisindan kendi aralarinda karsilastirilmasinda nonparametrik istatistik
tekniklerinden Mann-Whitney U Testi kullanilmistir. Ayrica gruplarin kendi i¢inde Ontest ve sontest
puanlarinin karsilastirilmasinda Wilcoxon isaretli siralar testi kullanilmistir. Analizler sonucu ortaya ¢ikan
anlamli farkin etkileri ortalama ve standart sapmaya dayali olarak hesaplanan Cohen’s d istatistigi verilerek
raporlanmistir. Cohen’in d’si bir grup ile diger grup arasindaki farkin iki grubun standart sapmalarinin
karelerinin toplaminin ikiye bdliinerek karekdkiiniin alinmasi sonucu hesaplanan SDpooled boliinmesiyle
bulunur. Cohen (1988) etki derecesini “d = 0.2 oldugunda kii¢iik”, “d = 0.5 oldugunda orta” ve “d = 0.8
oldugunda biiyiik” olarak ifade etmistir.

Nitel Verilerin Analizi

Gozlem verileri ve ¢ocuklarin eserlerinden olusan dokiimanlar arastirmacilar tarafindan degerlendirilerek
bu degerlendirmeler yaziya aktarilmistir. Boylece nitel veri analizinde ilk olarak gdzlem ve dokiiman
verileri yazili olarak kaydedilerek tiim nitel veriler kodlamaya hazir hale getirilmistir. Ayrica deney 1 ve
deney 2 gruplarindaki ¢ocuklarin uygulama siirecinde saymaya iligkin temel matematik becerilerindeki
degisimi ortaya koymak amaciyla her iki gruptan segilen goniillii iger cocugun gézlem ve dokiiman verileri
degerlendirilmistir. Nitel boyutta elde edilen bu veriler igerik analizi kullanilarak analiz edilmistir. igerik
analizi yapilirken veriler li¢ defa okunarak anlamli birimlere boliinmiistiir. Yani metinde arastirma sorulari
icin Ozel anlam ifade eden metin boliimleri isaretlenerek ayristirilmistir. Bu islemin ardindan ikinci
okumada olas1 kodlar ve bu kodlarin olusturdugu kategoriler belirlenmistir. Daha sonra dogru kodlama ve
kategori olusturma konusunda netlik saglandiktan sonra kategoriler bir araya getirilerek kategorize
edilmistir. Olusturulan kod ve kategori uyumlari, kategorilerin anlasilirligi ve isimlendirilmesi konusunda
tekrar gozden gegirilerek her bir kategorinin son hali belirlenmistir. Ardindan kod ve kategori hesaplanarak
taslak form olusturulmustur. Daha sonra ham veriler, okul 6ncesi egitimi alaninda 6gretim {iyesi olan bir
uzman tarafindan da kodlanmigtir. Arastirmacilar ilgili alan uzmani ile bir araya gelerek kod ve
kategorilerdeki benzerlik ve farkliliklar tartisilarak hem arastirmacilar hem de uzman tarafindan kabul
edecegi ortak bir kod altinda toplanmustir. Icerik analizi sonucunda elde edilen veriler frekans ve yiizde
kullanilarak tablolar halinde ve dogrudan alintilara yer verilerek sunulmustur.

Bu aragtirmada nitel veriler, aragtirmacilar ve okul Oncesi egitimi alaninda uzman bir 6gretim iyesi
tarafindan bagimsiz olarak kodlanmistir. Kodlayicilar arasi glivenirlik, Uzlagsma Yiizdesi = [Goriis birligi /
(Gortis birligi + Goriis ayriligi) x 100] formiilii kullanilarak hesaplanmis ve %89.33 olarak bulunmustur.
Bu deger, Miles ve digerleri’ne (2014) gore kabul edilebilir aralikta olup, kodlayicilar arast uyumun yiiksek
oldugunu gostermektedir. Gorlis ayriligi bulunan kodlar {izerinde ise arastirmacilar uzlagmaya varmistir.
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Nicel Bulgular

Bulgular

Deney 1 ve kontrol gruplariin GEAT son test puanlari arasinda grup karsilagtirmalari baglaminda farklilik

olup olmadigint sinamak i¢in Mann-Whitney U Testi uygulanmistir (Tablo 2).

Tablo 2

Deney 1 ve Kontrol Gruplarinda Bulunan Cocuklarin GEAT Son Test Puanlar Arasindaki Farkliliga
1liskin Mann-Whitney U Testi Sonuglar

— Sira Sira s
Son Test Grup n X SS Ortalamas:  Toplam p Cohen’s d
Deney 1 18 456  0.62 19.25 346.50
Karsilast 14850 .635
arstastiima——  ontrol 18 439 070 17.75 319.50
Deney 1 18 3.1  1.13 23.83 429.00
fl ) 002%  1.21
Swiflama Kontrol 18 178  1.06 13.17 237.00 66.00 .00
. . Deney 1 18  3.61 0.92 25.11 452.00 <
Bire Bir Esl 43.00 1.61
e BILESEme  wontrol 18 2,00 1.08  11.89 214.00 001
Deney 1 18 372 145 2486 447.50 <
Siral 47.50 1.54
fralama Kontrol 18 139 158 12.14 218.50 001
Sayﬂar] Deney 1 18 2.28 1.18 24.42 439.50 5550 < 1.41
Kullanma Kontrol 18 078 094 12,58 226.50 ' 001%
Es Zamanlive  pepey1 18 289 157 24.11 434.00
Kisaltilmig 61.00 .001* 1.30
Sayma Kontrol 18 094 143 1289 232.00
S S Deney 1 18 2.06  1.51 23.64 425.50 050 003 120
onucsa ayma . . .
fsal Say Kontrol 18 056 092 1336 240.50
Say1 Bilgisi Deney 1 18  2.17 142 2344 422.00
7300 .004*  1.15
Uygulama Kontrol 18 0.61 1.29 13.56 244.00
. Deney 1 18 122 1.06 24.22 436.00
Tah 5900 .001* 1.16
ahmim Kontrol 18 0.7 071 1278 230.00
Deney 1 18 2561 831 2536 456.50 <
GEATToplam (vl 18 1261 681 1164 20050 080 gore 17

Not. *p <.05, GEAT: Giincellenmis Erken Aritmetik Testi, SS: Standart sapma

Deney 1 ve kontrol gruplarimin smiflama, birebir esleme, siralama, sayilari kullanma, eszamanli ve
kisaltilmis sayma, sonugsal sayma, sayi bilgisini uygulama, tahmin alt boyutlar1 ve toplam puan
ortalamalarinda deney 1 grubu lehine anlamli farklilik oldugu ve karsilastirma alt boyutunda anlaml
farklilik olmadigi tespit edilmistir. Bu sonug, deney 1 grubundaki ¢ocuklarin saymaya iligkin temel
matematik becerisi toplam puanlarimi ve karsilastirma disginda diger matematik becerilerine iliskin
puanlarin1 artirmada yiiksek diizeyde etkili oldugunu gostermektedir (Tablo 2). Deney 2 ve kontrol
gruplarinin GEAT son test puanlar arasinda farklilik olup olmadigini sinamak i¢in Mann-Whitney U Testi

uygulanmistir (Tablo 3).
Tablo 3

Deney 2 ve Kontrol Gruplarinda Bulunan Cocuklarin GEAT Son Test Puanlar: Arasindaki Farklihiga
1liskin Mann-Whitney U Testi Sonuglar

Sira

Sira

Son Test Grup n X SS Ortalamast Toplami p Cohen’s d
o S o e P

N i
e A A
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Son Test Grup n )_( SS (S;;;IamaS1 "?“gglaml U p Cohen’s d
R
Sayilart Kullanma I]z(e)‘;lfryolz 12 (1)% (l)gi Tifé ‘;228 84.50 .011% 0.90
e I N B L RIS NS
s G ? [ IS0y

Say1 Bilgisi Deney2 18  1.00 1.14  20.56 370.00 125.00 172

Uygulama Kontrol 18 0.61 1.29 16.44 296.00

Tabin Kool 18011 om 105 orsp 1600 180
GEATToplm 0" 1 ivel 6xl 1a0s s SO0 o1® 099

Not. *p <.05, GEAT: Giincellenmis Erken Aritmetik Testi, SS: Standart sapma

Deney 2 ve kontrol gruplarimin smiflama, birebir esleme, siralama, sayilar1 kullanma ve eszamanli ve
kisaltilmis sayma alt boyutlar1 ve toplam puan ortalamalarinda deney 2 grubu lehine anlamli farklilik
oldugu ve karsilastirma, sonugsal sayma, say1 bilgisini uygulama ve tahmin alt boyutlarinda anlamlh
farklilik olmadig tespit edilmistir. Bu sonug, MIDOU’nun deney 2 grubundaki ¢cocuklarmn saymaya iliskin
temel matematik becerisi toplam puanlarin1 ve smiflama, birebir esleme, siralama, sayilart kullanma,
eszamanli ve kisaltilmis sayma, sonugsal sayma becerilerine iligkin puanlarini artirmada yliksek diizeyde
etkili oldugunu gostermektedir (Tablo 3). Deney 1 ve deney 2 gruplarinin GEAT son test puanlar1 arasinda
farklilik olup olmadigini sinamak i¢in Mann-Whitney U Testi uygulanmistir (Tablo 4).

Tablo 4

Deney 1 ve Deney 2 Gruplarinda Bulunan Cocuklarin GEAT Son Test Puanlari Arasindaki Farkhiliga
1liskin Mann-Whitney U Testi Sonuglar

— Sira Sira s
Son Test Grup n X SS Ortalamasi  Toplami U P Cohen’s d
Deney | 18 456 062 20.17 363.00
Karsilagtirma Deney2 18 433 049 16.83 303.00 132,00 355
Deney 1 18 3.1 113 21.56 388.00
Siiflama Deney2 18 250 086 1544 278.00 107.00° 085
- Deney | 18  3.61 092 2128 383.00
Bire BirBsleme 1 ov2 18 300 103 1572 283.00 112.00 118
Deney | 18  3.72 145 2136 384.50
Siralama Deney2 18 2389  1.60 15.64 281.50 110.50 104
I . 18 214 .
Sayilari Deney 1 8 228 1.18 7 386.50 10850 091
Kullanma Deney2 18 167 1.03 1553 279.50
Es Zamanli ve Deney 1 18 2.89 1.57  21.67 390.00
I;‘S"ﬂmmls Deney2 18 206 126 1533 276.00 105.00 074
ayma
Deney | 18 206 151 2125 382.50
Sonugsal Sayma [, v2 18 128 153 1575 283.50 112.50 118
Say1 Bilgisi Deney 1 18  2.17 1.42 2272 409.00 «
Uygulama Deney2 18 100 1.4 1428 25700  S0:00 0167 091
. Deney 1 18 122 106 2294 413.00 R
Tahmin Deney2 18 039 085 14.06 25300 5200 OIIF 086
Deney | 18 2561 831 23.00 414.00 .
GEATToplam — y ov2 18 1901 636  14.00 25000 o100 .010% 0.88

Not. *p <.05, GEAT: Giincellenmis Erken Aritmetik Testi, SS: Standart sapma
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Deney 1 ve deney 2 gruplarinin GEAT son test puanlar1 arasinda farklilik olup olmadigini sinamak igin
Mann-Whitney U Testi uygulanmig olup say1 bilgisini uygulama, tahmin ve toplam puan ortalamalarinda
deney 1 grubu lehine anlamli farklilik oldugu ve karsilastirma, birebir esleme, sayilar1 kullanma, siralama,
eszamanli ve kisaltilmis sayma ve sonugsal sayma alt boyutlarinda anlamli farklilik olmadigi tespit
edilmistir (Tablo 4). Bu sonu¢, DODMEP’in deney 1 grubundaki ¢ocuklarin saymaya iliskin temel
matematik becerisi toplam puanlarini ve say1 bilgisini kullanma, tahmin becerilerine iliskin puanlarini
artirmada deney 2 grubuna uygulanan MiDOU’dan yiiksek diizeyde etkili oldugunu géstermektedir. Deney
1 grubunda bulunan ¢ocuklarin GEAT 06n test puanlari ile son test puanlar1 arasinda anlamli farklilik olup
olmadigim sinamak i¢in Wilcoxon Isaretli Siralar Testi uygulanmustir (Tablo 5).

Tablo 5

Deney 1 Grubunda Bulunan Cocuklarin GEAT On Test Puanlari ile Son Test Arasindaki Farklihga
liskin Wilcoxon Isaretli Sralar Testi

— Sira Sira Cohen’s
Deney 1 Test " X 53 Ortalamast Toplami z p d
OnTest 18  4.11 083  3.50 7.00
Karsilagtirma -1.90 .057
SonTest 18  4.56 062 543 38.00
OnTest 18  1.06 094  2.50 2.50
-3. <. * .
Siiflama SonTest 18  3.11 113 941 150.50 3.54 001 1.97
OnTest 18  2.00 153 3.50 3.50
Bire Bir Esleme ¢ et 18 3.61 092 832 116.50 3.25 001 1.28
OnTest 18  0.78 088  0.00 0.00
| 3. <.001% 2.4
Swralama SonTest 18 3.72 145  9.00 153.00 00 >
Sayilan OnTest 18  0.44 086  0.00 0.00
3. <.001% 1.
Kullanma SonTest 18 2.8 118 8.00 120.00 3:50 00 78
Es Zamanlive ) et 18 0.44 092  0.00 0.00
Kisaltilmig -343  <.001* 1.90
Sayma SonTest 18  2.89 157 8.00 120.00
OnTest 18 0.72 153 3.00 3.00
_ *
Sonugsal Sayma o et 18 2.06 151 682 75.00 285 004 0.88
Say1 Bilgisi OnTest 18  0.33 0.97  0.00 .00
33.09  .002* 151
Uygulama SonTest 18  2.17 142 6.50 78.00
, OnTest 18  0.00 0.00  0.00 0.00
Tahmin -3.24  .001%* 1.63
SonTest 18 122 1.06  7.00 91.00
OnTest 18  9.89 594 0.00 0.00
GEAT Toplam -3.73  <.001* 2.18
SonTest 18 2561 831  9.50 171.00

Not. *p <.05, GEAT: Glincellenmis Erken Aritmetik Testi, SS: Standart sapma

Deney 1 grubundaki ¢ocuklarin saymaya iliskin temel matematik becerileri toplam puan ortalamalarini ve
siniflama, bire bir esleme, siralama, sayilari kullanma, eszamanli ve kisaltilmig sayma, sonugsal sayma,
say1 bilgisini uygulama ve tahmin becerilerinin puan ortalamalarini yiiksek diizeyde etkiyle artirmistir.
Buna karsin; karsilastirma becerisinin puan ortalamasina iliskin herhangi bir etkiye yol agmamaistir (Tablo
5). Deney 2 grubunda bulunan ¢ocuklarin GEAT 06n test puanlari ile son test puanlar1 arasinda anlamli
farklilik olup olmadigini snamak icin Wilcoxon Isaretli Siralar Testi uygulanmistir (Tablo 6).

Tablo 6

Deney 2 Grubunda Bulunan Cocuklarin GEAT On Test Puanlart ile Son Test Arasindaki Farkliliga
1liskin Wilcoxon Isaretli Siralar Testi

Deney 2 Test n } SS (S)lrrtzlamam %f;laml Z p Cohen’s d
Karsilastirma OnTest 18 428 083 6.00 3000 -0.30 763

Son Test 18  4.33 0.49 6.00 36.00
Siniflama On Test 18 1.44 0.86 0.00 0.00 -3.31  .001*  1.23
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- Sira Sira s
Deney 2 Test n X SS Ortalamas:  Toplam Z p Cohen’s d
Son Test 18 2.50 0.86 7.00 91.00
N OnTest 18 250 138 638 25.50
Bire Bir Esleme Son Test 18 3.00 103 798 65.50 -1.44 151
OnTest 18  1.06 1.26 0.00 0.00
- k
Siralama Son Test 18 589 160 2.00 120.00 344  .001 1.27
On Test 18 0.33 0.49 0.00 0.00
- k
Sayilar1 Kullanma Son Test 18 167 103 700 91.00 328 .001 1.66
Es Zamanl ve On Test 18 0.06 0.24 0.00 0.00 358 < 501
Kisaltilmis Sayma  Son Test 18 2.06 1.26 8.50 136.00 e .001* '
OnTest 18  0.06 0.24 2.50 2.50
- k
Sonugsal Sayma Son Test 18 128 153 6.35 63.50 2.74  .006 1.11
Say1 Bilgisi On Test 18 0.06 0.24 2.00 2.00 .
Uygulama SonTest 18 100 114 5.9 s3.00 264 008% 114
Tahmin OnTest 18 000 000  0.00 0.00 L84 066
SonTest 18  0.39 0.85 2.50 10.00 o :
GEAT Tonl OnTest 18 978 3.66 0.00 0.00 373 < |80
P SonTest 18 1901 636 9.50 1710.00 > oorr

Not. *p <.05, GEAT: Giincellenmis Erken Aritmetik Testi, SS: Standart sapma

Deney 2 grubundaki ¢ocuklarin saymaya iliskin temel matematik becerileri toplam puan ortalamalarini ve
siniflama, siralama, sayilar1 kullanma, eszamanl ve kisaltilmis sayma, sonugsal sayma ve say1 bilgisini
uygulama becerilerinin puan ortalamalarini yiiksek diizeyde etkiyle artirmistir. Buna kargin; karsilagtirma,
bire bir esleme ve tahmin becerilerinin puan ortalamasina iliskin herhangi bir etkiye yol agmamistir (Tablo
6). Kontrol grubunda bulunan ¢ocuklarin GEAT 6n test puanlari ile son test puanlar1 arasinda anlaml
farklilik olup olmadigini snamak icin Wilcoxon Isaretli Siralar Testi uygulanmistir (Tablo 7).

Tablo 7

Kontrol Grubunda Bulunan Cocuklarin GEAT On Test Puanlari ile Son Test Arasindaki Farkliliga Iliskin
Wilcoxon Isaretli Siralar Testi

- Sira Sira s
Kontrol Test n X SS Ortalamasi _ Toplami Z p Cohen’s d
On Test 18 439 078 550 27.50
Kargilastirma SonTest 18 439 070 5.50 27.50 0.00 1.000
On Test 18 083 086 4.00 8.00
_ *
Stiflama SonTest 18 1.78 106 7.55 83.00 2.68  .007% 0.98
o On Test 18 144 162 6.00 42.00
Bire BirBsleme g Test 18 200  1.08 10.44 94.00 -1.38 169
On Test 18 067 114 475 9.50
Stralama SonTest 18 139 158 5.69 45.50 -1.86 063
On Test 18 006 024 0.00 0.00
_ *
Sayilar1 Kullanma Son Test 18 078 0.94  5.00 45.00 2.74 .006* 1.05
Es Zamanli ve On Test 18 022 094 3.50 3.50
Is(lsaltllmls Son Test 18 0.94 143 4.08 24.50 -1.78 .074
ayma
On Test 18 017 071 250 2.50
Sonugsal Sayma ¢ Test 18 056 092 370 18.50 -l73 084
Say1 Bilgisi On Test 18 011 047 0.00 0.00 184 066
Uygulama Son Test 18 061 129 250 10.00 o '
. On Test 18 0.00 000 0.00 0.00
Tahmin SonTest 18 017 071 1.00 1.00 -1.00- 317
On Test 18 789 491 3.0 18.50
_ %
GEATToplam o Test 18 1261 681 1121 13450 275 0067 079

Not. *p <.05, GEAT: Gilincellenmis Erken Aritmetik Testi, SS: Standart sapma
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Kontrol grubundaki ¢ocuklarin saymaya iligkin temel matematik becerileri toplam puan ortalamalarini orta
diizeyde ve smiflama ve sayilar1 kullanma becerilerinin puan ortalamalarimi yiiksek diizeyde etkiyle
artirmistir. Buna karsin karsilagtirma, bire bir esleme, siralama, eszamanlh ve kisaltilmig sayma, sonugsal
sayma, say1 bilgisini uygulama ve tahmin becerilerinin puan ortalamasina iligkin herhangi bir etkiye yol
acmamugtir (Tablo 7).

Nitel Bulgular

Deney 1 ve deney 2 gruplarinda gézlem verileri ile uygulamanin 1., 5. ve 10. haftasinda her iki grupta
goniillii i¢ gocuga iliskin gdzlem verileri analiz edilmistir. DODMEP’in uygulama siireci basinda, ortasinda
ve sonunda gozlem formlari ile elde edilen veriler dogrultusunda D1C7, D1C8 ve D1C12 kodlu ¢ocuklarin
matematik kavram ve becerileri ile ilgili gelismeler degerlendirilmistir. Bu degerlendirme yapilirken
uygulama siirecinde ¢ocuklarin etkinlikler sirasinda ve dijital oyun zamaninda sesli bir sekilde kendi
kendine ve arkadaslariyla yaptiklar1 konusmalar ve ¢ocuklara iliskin gézlemci yorumlar1 kullanilmistir.
Elde edilen bulgular asagidaki gibidir (Tablo 8).

Tablo 8

DODMEP’in Uygulama Siirecinin 1. 5. ve 10. Haftalarinda Cocuklarin Kullandiklar: Saymaya Iliskin
Matematik Kavram ve Becerilerinin Dagilimi

I Hafta f % 5. Hafta Oturumlart  f % 10. Hafta f %
Oturumlari Oturumlari
Eslestirme 15 35.71 Kardinal say1 23 21.70 Kardinal say1 21 23.60
= Kardinal say1 12 28.57 Ordinal say1 19 17.92 1-10 arast1 ileriye 18  20.22
5 ritmik sayma
§ 1-10 arast ileriye 7 16.67 Bire bir esleme 18  16.98 Bire bir esleme 18 20.22
~  ritmik sayma
é Karsilagtirma 6 14.29 1-10 arast ileriye 17 16.04 Karsilastirma 9 10.12
g ritmik sayma
g Islem 1 2.38  Kargilastirma 14 13.21 Tahmin 6 6.75
E Siralama 1 2.38 Parga biitiin 5 4.72  Ordinal say1 5 5.62
=z - - - Islem 4 3.77  Sipsak sayma 4 4.50
E\ - - - Say1 sembolleri 3 2.83  10’dan geriye ritmik 2 2.25
g sayma
I - - Sipsak sayma 2 1.89  Siralama 1 1.12
v - - Siralama 1 0.94  Parca biitiin 1 1.12
- - - - - - Say1 sembolleri 1 1.12
- - - - - - 100’e kadar ileriye 1 1.12

ritmik sayma
- - - - - - 10’ar 10’ar ileriye 1 1.12
ritmik sayma

- - - - - - Herhangi bir 1 1.12
sayidan baglayarak
iizerine sayma

Toplam 42 100 Toplam 106 100 Toplam 89 100

Tablo 8’de DODMEP uygulama siirecinin 1., 5. ve 10. haftasinda (basi, ortasi ve sonunda) D1C7, DI1C8
ve D1C12 kodlu ¢ocuklardan elde edilen gozlem verileri ile ilgili analiz yapilarak matematik kavram ve
becerilerin dagilimi verilmistir. Bu dogrultuda elde edilen verilerle DODMEP ve MIDOU’nun ¢ocuklarin
saymaya iliskin temel matematik kavram ve becerilerini destekledigi sonucuna ulasilmistir. Nitekim elde
edilen nitel veriler; cocuklarm dijital oyun oynarken birbirleriyle olduk¢a fazla sayma becerisine iligkin
matematiksel konusmalar gerceklestirdiklerini ve etkinliklerle biitlinlestirilerek verilen dijital oyunlarin
matematiksel konusmalarinin igerigini ve miktarini artirdigini géstermektedir. DODMEP uygulanan deney
1 grubundaki cocuklarm uygulama siirecinde gozlemlenen kavram ve becerileri degerlendirildiginde;
uygulama siirecinde matematik kavram ve becerilerinde ¢esitliligin ve kullanimin arttig1 goriilmektedir.
Nitekim uygulamanin baglarinda bire bir esleme, siralama gibi temel becerilere iliskin ifadeler
kullanilirken, uygulamanin sonuna dogru “tahmin, sipsak sayma, geriye ritmik sayma ve onar onar ileriye
ritmik sayma” gibi ileri diizey saymaya iliskin matematik becerilerini kullanmaya basladiklari sdylenebilir.
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Asagida DODMEP’in uygulama siireci basinda, ortasinda ve sonunda gozlem formlar: ile elde edilen
veriler dogrultusunda g¢ocuklarin matematik kavram ve becerilerine iliskin gdzlemci yorumlarina ve
kullandiklari ifadelere bire bir alintilar yapilarak yer verilmistir. Herhangi bir sayidan baslayarak iizerine
sayma: D1C12 kodlu ¢ocuk, “70°den baslayarak 100’e kadar birer birer saymistir.” (GY)/ 10. Hafta
Oturumlari Arastirma kapsaminda DODMEP etkinlikleri sirasinda yaptiklar: iiriinler dokiiman olarak
kullanilmistir. Bu dokiimanlardan elde edilen veriler dogrultusunda D1C7, D1C8 ve DICI2 kodlu
cocuklarin matematik kavram ve becerileri degerlendirilmistir. Elde edilen bulgular asagidaki gibidir;

Tablo 9
DODMEP’in Uygulama Siirecinde Elde Edilen Dokiimanlarin Degerlendirilmesine Iliskin Cizelge

Dokiiman Oturum Saymaya lliskin Temel Matematik Becerisi DIC7 DIC8 DICI2
1. 1 Bire bir esleme + + +
2. 3 Bire bir esleme + + +
3. 8 Karsilagtirma ve Siralama + + +
4. 8 Karsilastirma, Siralama ve Sayma + + +
5. 11 Sayma ve Bire bir esleme + + +
6. 15 Sayma ve Siralama + + +
7. 18 Sayma ve Bire bir esleme + + +
8. 18 Sayma ve Bire bir esleme + + +

Cocuklarin DODMEP uygulama siirecinde D1C7, D1C8 ve D1C12 kodlu ¢ocuklarin etkinlik siirecinde
olusturduklar1 dokiimanlar saymaya iliskin matematik kavram ve becerileri agisindan analiz edilmistir
(Tablo 9). Yapilan analiz sonucunda 1 ve 2 numarali dokiimanlarda “bire bir esleme”, 3 numarah
dokiimanda “karsilagtirma ve siralama”, 4 numarali dokiimanda “karsilagtirma, siralama ve sayma”, 6
numarali dokiimanda “sayma ve siralama” ve 5, 7 ve 8 numarali dokiimanlarda ise “sayma ve bire bir
esleme” becerilerini yapabildikleri sdylenebilir. Elde edilen dokiimanlara iliskin bir 6rnek asagida yer
almaktadir.

Sekil 1

DODMEP uygulamalarinin 1. oturumunda DI1C8 kodlu ¢cocuga ait eser/1.Dokiiman

Etkinlik sirasinda iizerinde bir ¢ocuk resmi olan kagitlar cocuklara verilerek bu ¢ocuga benzeyen bir oyun
arkadasi resmi yapmasi ve daha sonra her ¢ocuk i¢in bir oyuncak resmi ¢izmesi istenilmistir. D1C8 kodlu
cocugun bu eseri incelendiginde her ¢ocuk igin bir oyuncak resmi ¢izerek bire bir esleme (eslestirme
becerisi) yapabildigi goriilmektedir. Sonu¢ olarak; DODMEP uygulanan grupta uygulama siirecinde
¢ocuklarm yaptig1 eserlerden dokiimanlar incelendiginde saymaya iligkin temel matematik kavram ve
becerilerini (bire bir esleme, karsilastirma, siralama ve sayma) edindikleri goriilmiistiir. MIDOU nun
uygulama siireci baginda, ortasinda ve sonunda gézlem formlari ile elde edilen veriler dogrultusunda D2C9,
D2C16 ve D2C18 kodlu ¢ocuklarin matematik kavram ve becerileri degerlendirilmistir. Bu degerlendirme
yapilirken uygulama siirecinde ¢ocuklarin dijital oyun zamaninda sesli bir sekilde kendi kendine ve
arkadaglariyla yaptiklar1 konusmalar ve ¢ocuklara iliskin gézlemci yorumlar1 kullanilmistir. Elde edilen
bulgular asagidaki gibidir (Tablo 10);
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Tablo 10

MIDOU 'nun Uygulama Siirecinin 1. 5. ve 10. Haftalarinda Cocuklarin Kullandiklar: Saymaya Iliskin
Matematik Kavram ve Becerilerinin Dagilimi

1. Hafta 10. Hafta

f % 5. Hafta Oturumlar1  f % f %

Oturumlari Oturumlari

1-10 aras1 12 36.37 Kardinal say1 16  32.66 1-10 arasi ileriye 28  32.18
24 ileriye ritmik ritmik sayma
é sayma
2 Kardinal say1 11 33.33 1-10 arast ileriye 8 16.32  Bire bir esleme 25 28.74
g ritmik sayma
.E Bire bir esleme 6 18.18 Bire bir esleme 8 16.32 Kardinal Say1 24 27.60
ey Karsilagtirma 3 9.09  Karsilagtirma 6 12.25 Ordinal Say1 4 4.60
é . Siralama 1 3.03  Islem 4 8.16  Karsilastirma 4 4.60
= % - - - Parca biitiin 4 8.16  Sipsak sayma 1 1.14
z2 3 - - - Say1 sembolleri 2 4.08  Tahmin 1 1.14
@ e - - Siralama 1 205 - - -

Toplam 33 100 Toplam 49 100 Toplam 87 100

MIDOU uygulanan deney 2 grubundaki cocuklarin uygulama siirecinde gdzlemlenen kavram ve becerileri
degerlendirildiginde; uygulamanin ortalarinda matematik kavram ve becerilerinde ¢esitliligin ve kullanim
miktarinin arttig1 ve uygulamanin sonuna dogru “sipsak sayma ve tahmin” gibi ileri diizey matematik
becerilerini kullanmaya basladiklar1 sdylenebilir (Tablo 10). Asagida MIDOU’nun uygulama siireci
basinda, ortasinda ve sonunda gozlem formlari ile elde edilen veriler dogrultusunda ¢cocuklarin matematik
kavram ve becerilerine iliskin gézlemci yorumlarina ve kullandiklar: ifadelere bire bir alintilar yapilarak
yer verilmistir. Karsilagtirma: D2C16 kodlu cocuk “Oyunda ¢ok zorlandim” demistir/5. Hafta Oturumlari

Sonuc¢ ve Tartisma

Aragtirma sonucunda, deney 1 grubunda uygulama Oncesi ve sonrasi puanlar karsilastirildiginda,
DODMEP’in karsilagtirma becerisi disinda saymaya iliskin temel matematik becerileri ile toplam puan
tizerinde oldukea yiiksek diizeyde etki yarattigi goriilmistiir. Ayrica, deney 1 grubu ¢ocuklariin, kontrol
grubuna gore karsilagtirma becerisi hari¢ tiim becerilerde ve toplam puanda; deney 2 grubuna gore ise
karsilastirma, sonugsal sayma, say1 bilgisini kullanma ve tahmin disindaki becerilerde ve toplam puanda
daha basarili olduklari dikkat ¢ekmektedir. Bu bulgular, DODMEP’in karsilagtirma becerisi disinda
saymaya yonelik temel matematik becerileri iizerinde oldukea etkili oldugunu gostermektedir. Bu etkinin,
cocuklarin etkinlikler ve mobil uygulamalara olan ilgilerinin, yliksek motivasyonlarinin ve 6grenmeye dair
meraklarinin uygulama siireci boyunca canli kalmasindan kaynaklandigi soylenebilir. Nitekim, deney 1
grubundaki ¢ocuklarin her oturum oncesinde yapilacak etkinlikleri ve kullanilacak mobil uygulamalar
merakla beklemeleri ve etkinliklere istekle baslamalart bu durumu desteklemektedir. Ayrica, dijital
oyunlarm etkinliklerle biitiinlestirilerek sunulmasinin, ¢ocuklarin anlamli &grenmelerini destekledigi
sOylenebilir. DODMERP ile ¢ocuklara, etkinlikler araciligiyla giinliikk yasamla baglanti kurarak, kesfederek
ve yaparak yagayarak dgrenme imkani sunulmustur. Etkinliklerden sonra oynanan mobil uygulamalarin,
etkinliklerde kazandirilan becerilerin pekistirilmesine katki sagladigi goriilmiistiir. Uygulama siirecinde,
¢ocuklarim anlamli 6grenme gergeklestik¢e basar1 duygusu yasadiklari, bunun da etkinliklere hem duyussal
hem biligsel katilimlarini artirdigt gozlemlenmistir. Ayrica c¢ocuklarin hem birbirleriyle hem de
arastirmaciyla kurduklari etkilesimler sayesinde matematik dilini daha aktif kullandiklar1 da dikkati
¢ekmistir. Bu baglamda, DODMEP grubundaki ¢ocuklarin hem etkinliklerde hem de dijital oyunlarda
matematik dilini kullanmalarinin, matematiksel becerilerinin gelisimine katki sagladigi sdylenebilir.

Cocuklar kiigiik yaslarda karsilagtirma becerisini kazanmaya baglamaktadir (Sperry Smith, 2016). Bu
arastirmada DODMEP ve MIDOU nun ¢ocuklarin karsilastirma becerileri iizerinde etkisinin olmamasinin,
GEAT’ta yer alan karsilastirmaya iliskin maddelerin diizeyinin deney gruplarindaki ¢ocuklara kolay
gelmesi ve gocuklarin karsilagtirma becerisine iligkin becerileri kiigiik yaslarda kazanmig olmalarindan
kaynaklandigi s6ylenebilir. Nitekim deney gruplarinin karsilagtirma becerisine iligkin 6n test ortalamalarina
bakildiginda yiiksek oldugu goriilmektedir.
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Deney 2 grubunda kendi igerisinde 6n test ve son test puanlarina bakildiginda MIDOU’nun bire bir esleme,
karsilastirma ve tahmin becerisi disinda diger becerileri ve toplam puanda yiiksek diizeyde etkiye neden
oldugu goriilmektedir. Deney 2 grubu ¢ocuklart kontrol grubuyla karsilastirildiginda; karsilastirma, say1
bilgisini uygulama ve tahmin becerisi diginda diger beceriler ve toplam puanda daha yiiksek puanlar elde
etmislerdir. Bu sonuglar cocuklarin GEAT’ta yer alan bire bir esleme ve karsilastirma becerilerine iliskin
maddeleri kolaylikla yapabildiklerini ve bu nedenle bu becerilere iliskin anlamli farklilik goériilmedigini
diistindiirmiistiir. Ayrica bire bir esleme, siralama vb. becerilere gore say1 bilgisini uygulama (20’ye kadar
olan sayilar1 giinliik basit problemlerde kullanma) ve tahmin (say1 dogrusu iizerinde sayilarin sirasini
belirleme) becerileri daha zor becerilerdir. Dolayisiyla bu beceriler kazandirilirken oncelikle ¢ocuklara
uygun materyaller sunularak, yaparak-yasayarak o6grenecekleri etkinlikler yoluyla kazandirilip, ardindan
bu 6grenmelerin dijital oyun ile desteklenmesi gerekmektedir. Kontrol grubunun kendi icerisinde uygulama
Oncesi ve sonrast puanlarina bakildiginda ise cocuklarin siniflama, sayilar1 kullanma ve toplam puan
ortalamalarinda orta diizeyde etki yarattig1 goriilmektedir. Bu sonu¢ kontrol grubu 6gretmeninin egitim
programinda ¢ogunlukla saymaya iliskin etkinlikleri tercih etmis olabilecegini diigsiindiirmiistiir. Uygulanan
DODMEP ve MIDOU programlar1 biitiinciil bir yapiya sahiptir. Bu baglamda, arastirmada elde edilen
sonuclarin dncelikle biitiinciil bir bigimde sunulmasi ve bu dogrultuda alanyazinda elde edilen bulgular ile
uygulama siirecindeki goézlemler temelinde yorumlarla biitiinlestirilmesinin daha anlamli olacagi
diisiiniilmiistiir. Ayrica, arastirmanin temel amacit bu programlarin ¢ocuklarin saymaya iligskin becerileri
tizerindeki etkisini incelemek oldugundan, bu yaklagimin ¢ocuklarin sayma becerileri iizerindeki etkisini
ortaya koymada daha uygun bir yontem olacagi sdylenebilir.

Nitelikli okul dncesi matematik egitimi 6zellikle sosyoekonomik diizeyi diisiik ailelerden gelen ¢ocuklar
icin oldukca 6nemlidir (Schacter vd., 2016). Bu ¢alismada DODMEP ve MIDOU’nun sosyoekonomik
diizeyi diisiik ailelerden gelen ¢ocuklarin saymaya iligkin temel matematik becerileri tizerinde oldukga etkili
oldugunu gostermektedir. Bununla birlikte arastirmada hem yalnizca matematik igerikli mobil
uygulamalarmin (MIDOU) hem de dijital oyun destekli matematik egitim programmin (DODMEP)
cocuklarin saymaya iliskin temel matematik becerilerini anlamli sekilde artirdigini, ancak dijital oyunlar
etkinliklerle biitiinlestirerek uygulandiginda daha etkili oldugunu ortaya koymaktadir.

Arastirmanin nitel bulgulari, nicel bulgularla drtiiserek DODMEP ve MiDOU uygulamalarinin ¢ocuklarin
saymaya iligkin temel matematik kavram ve becerilerini destekledigini gostermektedir. Arastirmada deney
gruplarinda segilen iicer ¢ocuktan miidahalenin 1., 5. ve 10. haftasinda elde edilen verilerde DODMEP ve
MIDOU’nun ¢ocuklarm saymaya iliskin temel matematik kavram ve becerilerini destekledigi goriilmiistiir.
Ayrica uygulamalarin basindan sonuna dogru kullandiklar1 matematik kavram ve becerilerin miktarinin ve
cesitliliginin (10°’dan geriye ritmik sayma, 100’e kadar ileriye ritmik sayma, 10’ar 10’ar ileriye ritmik
sayma ve herhangi bir sayidan baslayarak iizerine sayma) farklilastig1 gézlenmistir. Deney 1 grubundaki
cocuklarin matematik ifadeleri, deney 2 grubundaki ¢ocuklarinkinden oldukga fazladir.

flgili alanyazin incelendiginde Pasnik ve Llorente (2013) ve Rosenfeld ve digerleri (2019) tarafindan
yapilan ¢alismalar sonucunda dijital oyunlarin ¢ocuklarin say1 becerilerini desteklemede etkili oldugunu,
bunun yam sira etkinliklerle biitiinlestirerek verilen teknoloji destekli matematik egitiminin yalnizca
teknoloji kullanilarak verilen egitimden matematik becerilerini destekleme konusunda daha etkili oldugunu
tespit etmislerdir. Buna ek olarak sosyoekonomik diizeyi diisiik bolgelerde gocuklar {izerinde yapilan
arastirmalarla Yap1 Taslari, Math Shelf ve IStratSmart (ISS) and Number Race gibi cesitli yazilimlarin
cocuklarin saymaya iliskin matematik becerileri desteklemede etkili oldugu gdsterilmistir (McManis ve
McManis, 2016; Schacter vd., 2016). Bu calismalara paralel olarak McCarthy ve digerleri (2018) ve Presser
ve digerleri (2015) tarafindan okul dncesi donem ¢ocuklari ile yapilan ¢alismalar sonucunda dijital olan ve
olmayan materyallerle biitiinlestirilmis matematik egitim programlarinin ¢ocuklarin say1 ve islem becerileri
tizerinde etkili oldugu ortaya konmustur.

Tiirkiye’de yapilan ¢alismalar incelendiginde, Efe Kendiizler (2023) dijital oyunlarin, oyun etkinliginin ve
matematik merkezinde oyunun g¢ocuklarin matematik becerilerine etkisini arastirmistir. S6z konusu
arastirmada egitsel oyun programina ve matematik merkezinde oyun programina katilan ¢ocuklarin dijital
oyun programina katilan ¢ocuklara gére matematik becerilerinin daha ¢ok gelistigi ortaya konmustur.
Bunun yani sira ulusal diizeydeki arastirmalarin ¢ogunlukla okul oncesi donem g¢ocuklarinin bilgisayar
destekli egitim ile say1r kavramini gelistirmeye ydnelik caligmalar oldugu ve sonugta erken yillarda
bilgisayar destekli egitimin ¢ocuklarin sayi, sekil ve islem kavramlari {izerinde etkili oldugu goriilmektedir
(Alabay, 2006; Sancak, 2003). Bu arastirmada ¢ocuklarin siniflama, bire bir esleme, siralama, sayilari
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kullanma, es zamanli ve kisaltilmis sayma, sonugsal sayma, say1 bilgisini uygulama ve tahmin becerilerinde
farklilik oldugu gozlenmistir.

Bununla birlikte ¢ok sayida arastirma 6zellikle tablet uygulamalarinin okul 6ncesi donem ¢ocuklarinin sayi,
karsilastirma ve islem becerileri {izerinde etkili oldugunu ortaya koymustur (6rnegin, Efe Kendiizler, 2023;
Hoareau ve Tazouti, 2024). Buna karsin tablet matematik uygulamalarinin okul 6ncesi ¢ocuklarinin sayma
becerileri (Walton, 2018), say1 hissi (Miller, 2018) ve toplama becerisi (Van der Ven vd., 2017) lizerinde
etkili olmadigin1 gdsteren cesitli arastirmalar da bulunmaktadir.

Sonug olarak; alanyazin sosyoekonomik a¢idan dezavantajli cocuklara uygulanan matematik igerikli dijital
oyunlarin ve bilgisayar destekli egitimin cocuklarin say1 kavrami ve saymaya iliskin beceriler lizerinde
etkili oldugunu ve dijital oyunlarin (mobil uygulamalarin) etkinliklerle biitiinlestirilerek uygulandiginda bu
etkinin arttigin1 gdstermektedir. Bu arastirmada MiDOU nun ¢ocuklarin saymaya iliskin temel matematik
becerileri lizerinde etkili olmasi; ¢ocuklarin gelisim seviyelerine uygun, ¢esitli ve eglenceli dijital oyunlar
icermesi, dijital oyunlari oynarken cocuklarm birbirleriyle etkilesim halinde olmalari ve matematiksel
konusmalar yapmalar1 gibi sebeplerle agiklanabilir. Ayrica DODMEP’in MIDOU’ya gore daha etkili
olmasi; programdaki etkinliklerin eglenceli ve oyun temelli olmasi, ¢ocuklara aktif 6grenme imkan
sunmasi ve dijital oyunlarin etkinliklerle biitiinlestirilerek uygulandiginda ¢ocuklarin daha anlamli 6grenme
gerceklestirmeleri gibi sebeplerle agiklanabilir.

Aragtirmadan elde edilen sonuglar dogrultusunda arastirmacilara; dijital oyun destekli programlarin
cocuklarin sadece say1 becerilerine etkisine degil; dlgme, geometri, veri analizi-olasilik, problem ¢6zme,
akil yiirlitme becerilerine olan etkisini inceleyen arastirmalar yapmalar1 Onerilmektedir. Ayrica farkli
dgrenme alanlarina yonelik uygulama ve arastirma onerileri gelistirebilir. Ogretmenler; MEB Okul Oncesi
Egitim Programi dogrultusunda hazirladiklar1 6grenme merkezlerine dijital oyunlari dahil edebilir ve egitim
programlar1 ile biitlinlestirebilir. Politika yapicilara ise okul oncesi donem matematik egitiminde
kullanilmas1 amaciyla egitsel dijital oyun tasarlanmasi ve gelistirmesine yonelik projelere yatirimlarin
artirtlmasi Onerilebilir.

Yazar Notu : Bu caligma ilk arastirmacimin Prof. Dr. H. Elif Daglioglu danismanliginda
yiiriitiilen “Dijital Oyun Destekli Matematik Egitim Programmnin 54-66 Aylik Cocuklarin Saymaya Iliskin Temel
Matematik Becerilerinin Gelisimine Etkisi”” adli doktora tezinden {iretilmistir.

Yazar Katkilart : Birinci yazar %60, ikinci yazar %40 oraninda katkida bulunmustur.

Etik Kurul Bilgisi : Bu arastirma, Gazi Universitesi Etik Komisyonu’nun 14/11/2017 tarihli ve
77082166-302.08.01 sayili karar1 kapsaminda alinan etik kurul izni dogrultusunda yiiriitilmistir. (Aragtirma Kodu
No: 2017-415)

Cikar Catismasi : Yazarlar ¢ikar catismasi olmadigini beyan etmislerdir.

Veri Erisilebilirligi : Veriler editoryal talep veya arastirma amaciyla ilgilenen arastirmacilar tarafindan
talep edilmesi halinde, yazarlar tarafindan saglanacaktir.
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This study aimed to examine the effects of a digital play-supported mathematics education
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Introduction

The importance of mathematical thinking related to number concepts in early years is crucial for the development
of children's arithmetic skills and their mathematical abilities in later years (Sullivan et al., 2017). During the
preschool period, it is important to plan activities that are connected to real life and meaningful, allowing children
to explore using their intuition rather than memorizing informal information, in order for them to acquire basic
mathematical skills and the concept of numbers (Erdogan, 2015; Pound, 2008).

In today's rapidly advancing technological world, while play have evolved into different types and contexts, they
continue to serve their fundamental function in development and learning (Elliot, 2016). Marsh et al. (2016) define
digital play as a process that supports children's learning through modern media technologies such as computers,
video, the internet, mobile phones, and multimedia devices, enabling them to enjoy play-focused digital activities.
Such activities are also referred to as technology-based play (Guo & Waniganayake, 2016). Examples of digital
play include playing digital games and applications, taking and reviewing photos, robotic coding, watching
YouTube videos, or recording videos (Marsh et al., 2016). In this sense, digital play is also referred to as
technology-based play (Guo & Waniganayake, 2016). These types of digital play are mostly carried out through
mobile devices that children frequently use in their daily lives.

The trend toward touchscreen mobile devices, which are popular among young children, is rapidly increasing
(Papadakis et al., 2018). Content in various software types is presented as mobile applications on these devices
(Nikolopoulou & Gialamas, 2015). Mobile applications can be an effective tool for helping children develop their
math skills and for enabling them to be active in the learning process. In this regard, the use of math-based mobile
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applications enables the delivery of high-quality math education during the preschool period and encourages the
development of children's mathematical thinking (Hundeland et al., 2014). The use of digital play in early
childhood education, including applications and digital games, facilitates children's learning by making abstract
mathematical concepts concrete and also contributes to the development of children's mathematical skills (Pasnik
& Llorente, 2013). Many mobile applications in the education category of app markets should be designed to be
age- and developmentally appropriate for children and to offer content that meets standards in mathematics
education (Geng Copur et al., 2020).

Early childhood mathematics education is a significant factor that shapes individuals' academic and professional
success. Research by Claessens and Engel (2013) and Watts et al. (2017) shows that mathematics education
provided during this period increases children's mathematics achievement, from elementary school onward.
Mathematics education is particularly critical for children living in low-socioeconomic areas to better prepare
them for future academic life. Cross et al. (2009) states that these children need support through qualified, well-
planned, and encouraging programs. However, research shows that socioeconomically advantaged children are
more successful in education, particularly in mathematics (e.g., Jordan & Levine, 2009). In this context, quality
mathematics education must be appropriate to children's developmental level and be comprehensive and
motivating. National Association for the Education of Young Children [NAEYC] and National Council of
Teachers of Mathematics [NCTM] (2010) have highlighted the importance of programs that foster positive
attitudes in children and help them develop a positive attitude towards mathematics. Indeed, high-quality, equal
mathematics education in early childhood is of great importance for both increasing children's academic
achievement and ensuring equal educational opportunities. Today, leveraging technology to provide this high-
quality mathematics education is increasingly important.

Technology-supported education is an important tool for developing these skills and, when used effectively,
enables children to develop a wide range of skills, from accessing information to creative problem solving (Atis
Akyol & Askar, 2022). A review of the relevant literature reveals that numerous studies have been conducted on
the effects of digital play on developing number skills in preschool children (McCarthy et al., 2018; McManis &
McManis, 2016; Pasnik & Llorente, 2013; Presser et al., 2015; Rosenfeld et al., 2019; Schacter et al., 2016). Only
a portion of these studies have focused on the effect of education programs supported and integrated with digital
plays on children's number skills (McCarthy et al., 2018; Pasnik & Llorente, 2013; Presser et al., 2015; Rosenfeld
et al., 2019). Although few studies in Tiirkiye examine the impact of technology-supported applications on the
learning of mathematical concepts, existing research shows that such applications support children's concept
learning.  Ertiirk et al. (2024) conducted an action research study. They found that technology-supported math
activities during the preschool period positively contributed to children's math learning and their interest in these
activities. The study emphasized that activities involving coding and digital play-based applications supported
children's learning processes through enjoyment. However, this study did not directly address the impact of digital
play integrated into the preschool education program on specific mathematical skills (e.g., counting). Similarly,
Bilir Cevik's (2025) study, which examined the effect of augmented reality-supported teaching applications on
preschool children's early geometry skills, revealed that both augmented reality-supported and traditional
geometry teaching programs significantly improved children's early geometry skills, but augmented reality-
supported applications produced stronger, more lasting effects. Bagdemir's (2024) study, which examined a digital
technology-supported science and mathematics education program, also shows that such programs meaningfully
support preschool children's scientific process skills and the development of their geometry and spatial perception.
In addition to these studies, Efe Kendiizler's (2023) research, which comparatively examines play-based
approaches, found that educational math plays and math-centered plays support children's math and self-regulated
learning skills more effectively than digital math plays. In conclusion, it can be said that digital plays are effective
on children's mathematical concepts and skills in the preschool period, and that there is a continuing need for
research on digital plays that are program-based, focused on target skills, and integrated with pedagogical
principles. Therefore, the present study contributes to the literature by filling this gap and comparing the effects
of both integrated and independent digital play applications on counting skills.-Unlike the relevant literature, this
study examined the effects of integrating digital plays into the curriculum and of applying them without
integration on the development of children's counting skills. In addition, the study suggests that developing an
enriched program to advance the basic counting skills of socioeconomically disadvantaged children to a higher
level and integrating it with digital plays will play a significant role. Furthermore, during this period, in addition
to teaching children mathematical skills, they must develop a positive attitude towards, enjoy, and gain a positive
perception of mathematics (Dagli & Daglioglu, 2018). Therefore, children must be in meaningful, enjoyable
learning environments to ensure a high-quality education during this period. At this point, integrating digital plays
into the math activities planned for preschool children can increase their interest and motivation to learn. In this
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regard, it is believed that the Digital Play (Mobile Applications) Supported Mathematics Education Program
(DODMEP) and the Applications of Mathematics-Based Digital Play (Mobile Applications) prepared by the
researcher will play an important role in children acquiring basic counting skills. Thus, this study aims to examine
the effects of a math-based digital play program (mobile applications) on the development of basic math skills in
counting among children aged 54-66 months. In this regard, the research questions are listed below:

1. Is there a significant difference between the final test scores of Experiment 1, Experiment 2, and the
control group children in terms of basic mathematical skills related to counting?

2. Is there a significant difference between the pre-test scores and final test scores of Experiment 1 group
children in terms of basic mathematical skills related to counting?

3. Is there a significant difference between the pre-test scores and post-test scores of the children in the
Experiment 2 group in terms of basic mathematical skills related to counting?

4. Is there a significant difference between the pre-test scores and post-test scores of the children in the
control group in terms of basic mathematical skills related to counting?

5. How did the basic mathematical skills related to counting change during the implementation for children
in Experiment 1 and Experiment 2?

Method
Research Design

This research used embedded mixed-methods design. The quantitative part of the research used a pretest-posttest,
matched-control-group quasi-experimental design. Within this model, the research included experiments 1 and 2
and a control group. The Experiment 1 group was administered the DODMEP, prepared by the researcher, to
determine its effectiveness on children's math skills when math-based digital play applications are integrated into
the preschool education program. The Experiment 2 group was administered MIDOU to determine how effective
it is in improving children's math skills when administered independently as digital play (mobile applications) to
preschool children, without integration into the program. Furthermore, a case study design was used, interwoven
with the quantitative intervention process, to reveal how the DODMEP and MiDOU implemented in the study
group improved the basic mathematical skills of 54-66-month-old children. Observations and products emerging
from the children's activities were utilized in relation to this dimension of the study. The children in the control
group did not receive any intervention from the researcher, and the group's classroom teacher continued with the
program prepared in line with the Ministry of National Education (MoNE) Preschool Education Program. The
quantitative method was predominant in the study, and qualitative data were used to deepen, interpret, and support
the quantitative findings in a process-based manner. Qualitative data were collected simultaneously with the
quantitative intervention process and embedded within it rather than treated as an independent stage.

Study Group

The study group consisted of 54 children aged 54-66 months from low socioeconomic status families attending
independent preschools and kindergarten classes. In this study the data were collected in 2020. The schools
comprising the study group were selected based on the similarity of their facilities and educational environments
and the proximity of their socioeconomic levels. In the study, the term “low socioeconomic status” was used in a
regional assessment based on the Turkish Statistical Institute's (TUIK) province and district-based socioeconomic
level score and classification. This term defines the general socioeconomic context of the region where the study
was conducted (TUIK, 2023). Thus, two of the pre-established groups were randomly assigned to the experimental
group, and one to the control group (Biiyiikoztiirk et al., 2014). The Experiment 1 group consisted of 18 children
attending the kindergarten class of a part-time elementary school. The Experiment 2 and control groups were
selected using criterion/quota sampling—a type of purposive sampling—from branches of an independent part-
time preschool located near the Experiment 1 group. The children were selected from among those identified by
their teachers as exhibiting normal development and possessing similar characteristics in terms of age (in months)
and gender (Biiyiikoztiirk et al., 2014). At this preschool, the Experiment 2 group was selected from classes that
met in the afternoon, while the control group was selected from classes that met in the morning; each group
consisted of 18 children. There were 11 girls and 7 boys in the Experiment 1 group; 9 girls and 9 boys in the
Experiment 2 group; and 10 girls and 8 boys in the control group.

The study examined whether there were differences in Early Numeracy Test—Revised (ENT-R) pre-test scores
between the experimental groups 1 and 2 and the control group in a group-comparison context among children
aged 54-66 months. In terms of ENT-R pre-test scores administered before the intervention process began, there

1332



H. Gen¢ Copur and H.E. Daglhoglu Ahi Evran University Journal of Kirsehir Education Faculty Volume 27, Issue 3, 2026

were no significant differences between Experiment 1 and control group children (U = 123.50, p = .228, >. 05);
between Experiment 2 and the control group children (U = 105.50, p = .074, > .05), and between Experiment 1
and Experiment 2 group children (U = 153.50, p =.791, > .05).

Data Collection Process

During the research process, the programs and applications (DODMEP and MIDOU) to be used in the
experimental study related to the quantitative dimension of the research were first prepared.

Preparation of DODMEP Applications

In preparing DODMEP, work was first undertaken to establish the program's theoretical foundations and
philosophy, and to determine its principles. In DODMEDP, children are encouraged to actively construct knowledge
during the learning process, in line with Cognitive Theory. At the same time, child-centered activities are included
in line with Constructivist Theory, and care has been taken to offer children opportunities to develop mathematical
language. In this regard, DODMEP provides opportunities for children to learn by doing and experiencing, to
engage in activities that develop their creativity, and to have real experiences through normal activities and digital
play integrated into these activities, to ensure lasting learning.

When planning activities in the prepared program, care has been taken to ensure they support holistic
development. Gains in developmental areas and mathematical skills (one-to-one correspondence, classification,
ordering, comparison, counting, structural counting, resultative counting, using number knowledge, and
estimation) were determined by taking into account the expert opinions detailed below. Subsequently, mobile
applications related to mathematical skills were selected for the program content. It was considered that these
mobile applications should be compatible with the MoNE Preschool Education Program and NCTM mathematics
standards, age- and developmentally appropriate, culturally sensitive, ad-free and safe, interactive in nature to
engage children, progress from simple to difficult, support discovery learning, and provide meaningful feedback
(Geng Copur et al., 2020). The themes of the sessions were determined by matching activities to mobile
applications, taking the children's readiness into account. In each session, other activities such as art, music, and
movement were integrated with math activities. Following the preparation of the learning processes for
DODMEP, opinions were sought from five experts in preschool education and computer and instructional
technology education. The final version of the training program was developed based on the expert opinions. The
activities were planned as a total of 20 sessions over 10 weeks, with two one-hour sessions per week. Each session
included math activities integrated with other types of activities. Approximately 20 minutes of these sessions were
allocated to mobile applications. According to recommendations from international organizations (e.g., the
Canadian Paediatric Society, 2023), total daily screen time for children aged 2—5 should not exceed 1 hour.
Therefore, limiting the time allocated to mobile applications in the program to approximately 20 minutes per
session aims to keep children at a developmentally appropriate level of screen exposure and to maintain attention,
participation, and learning efficiency during the activity.

When planning the mobile applications to be used in DODMEDP, the sub-skills of the data collection tool (ENT-
R) to be used in the research, namely one-to-one matching, classification, comparison, ordering, counting,
structural counting, resultative counting, using number knowledge, and estimation skills, were taken into
consideration. In this context, the literature on digital plays and mobile application for early childhood
mathematics education was reviewed. The literature revealed digital play-supported early childhood mathematics
education programs and research-based tablet applications. Since children from low-socioeconomic areas
participated in the study, it was expected that their math skills would be underdeveloped, so there was a need for
mobile apps that support different levels of math concepts and skills. Therefore, in the intervention apps developed
during the research process, care was taken to ensure that the plays varied as much as possible to suit the children's
developmental needs, using an approach that progressed from simple to more difficult. Furthermore, both the
research-based mobile application (Critter Corral Turkish) and the existing mobile applications were intended to
be used in ways that would sustain children's interest and motivation. In this regard, existing Turkish digital plays
for preschool mathematics education available on the Apple App Store were also evaluated for use in this research
as educational mobile applications that could be downloaded to tablets. In this process, researchers first conducted
a preliminary assessment by examining mobile applications available on the Apple App Store for preschool
mathematics education. In this context, the mobile applications used in the study were examined considering the
child's age and developmental appropriateness, story, instructions, independent use by the child, progression from
simple to difficult, lack of bias, content, privacy and security, duration, learning through discovery, hints and
guidance, cultural appropriateness, types of feedback, multimedia elements, and graphics (Blair, 2013; Isikoglu
Erdogan, 2018; Kol, 2017; Papadakis et al., 2017; Solmaz, 2017; Topuz & Kaptan, 2017). As a result of the
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preliminary evaluation, 18 mobile applications that could be used in the application phase of the research, along
with the skills the plays in these applications' subcategories could be used for, were identified. The suitability of
the 18 mobile applications identified by the researchers in the preliminary evaluation for the child's development
and for the study's purpose was assessed by experts (one faculty member each from the fields of early childhood
education, measurement and evaluation in education, and computer and instructional technology education).

Preparation of MIDOU Applications

When planning "MIDOU" for the Experiment 2 group, the mobile applications included in DODMEP that were
prepared for the Experiment 1 group were used. MIDOU was planned as 20 sessions, twice a week for 10 weeks,
to be implemented during the free time within the daily educational flow. In MIDOU applications, digital play
were presented to children in accordance with skills appropriate to the research's purpose, as outlined in
DODMEP. Unlike the DODMEP program, the researcher did not prepare any classroom activities for MIDOU;
only mobile applications were included. In addition, the classroom teacher was asked to continue classroom
activities in line with the MoNE Preschool Education Program during the application period. Following all these
processes, the pilot application of DODMEP was initiated.

Control Group Applications
Unlike the experiment 1 and experiment 2 groups, the researcher did not intervene in the control group.
Implementation Process

The necessary permissions were obtained from the Ankara Provincial Directorate of National Education and the
Gazi University Ethics Committee for the study's data collection. Prior to implementation, meetings were held
with the classroom teachers and families of the pilot and main study groups. At the meeting with the classroom
teachers and families of the experiment 1 and experiment 2 groups, detailed information was provided about the
purpose of the research, the content of DODMEP and MIDOU, the duration, and the measurement tools used in
the research process. Parents were then asked whether they were willing to participate in this research, and written
consent was obtained voluntarily. The pilot study was conducted with children whose parents provided consent
and were willing to participate in the implementation process.

For the pilot study, a different preschool education institution was selected from the region where the main studies
will be conducted, with demographic characteristics such as socioeconomic status, parents' education level, and
age group, as well as educational environments equivalent to those of the target groups. The pilot study was
conducted on a single group to test the education program and qualitative measurement tools. As a result of the
pilot study, it was decided to conduct mobile applications in a space separate from the classroom, rather than
adding a learning center to the classroom as planned, and to extend the time allocated for digital play to 30 minutes.
After the pilot study on the applications and data collection tools, ENT-R was administered to experiment 1,
experiment 2, and the control group in the pre-test. To determine the effects of DODMEP and MIDOU on
children's basic math skills, the " ENT-R Form A" was administered as a pre-test to children in experiments 1 and
2 and to the control group. The DODMEP Experiment 1 and MIDOU Experiment 2 groups were administered by
the researcher twice a week for 10 weeks. No intervention was implemented in the control group. During the
intervention, data were also collected through observations and documents in the experiment 1 and experiment 2
groups. In the experiment 1 and experiment 2 groups, the "DODMEP Child Observation Form" and the "MIDOU
Observation Form" were completed using field notes written by the researcher during each session of the
implementation, using participant observation techniques. In addition to the observation data, the products made
by the children in the 2nd, 3rd, 4th, 8th, 15th, and 18th sessions of the implementation were used in Experiment
1 group, which received DODMEP. Furthermore, the children's works obtained during the applications were filed,
and the researcher kept field notes. These sessions were selected because they represent the program's beginning,
middle, and end stages.

Following the experimental process, the dependent variable measurements for the subjects in the group were again
taken using the same measurement tools (ENT-R). After completing the applications, ENT-R was applied to
experiment 1, experiment 2, and the control group. ENT-R Form B was applied to experiment 1, experiment 2,
and the control groups to conduct the final tests. Considering that the ENT-R A and B Forms are parallel forms,
the ENT-R A Form was used in the pre-test, and the ENT-R B Form was used in the final test to eliminate the
possibility of children remembering the questions asked in the pre-tests and to prevent them from getting bored
and their motivation being negatively affected during the test administration phase.

There are limitations to consider when interpreting the results of this study. This study addressed basic concepts
related to counting. Various studies can examine mathematical content in depth, including operations, geometry,
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graphs, and data analysis. The study group consisted of children from a socioeconomically disadvantaged area,
which may limit the generalizability of the findings to children from different socioeconomic levels.

Role of the Researchers

In this study, the first researcher participated in the implementation process as a participant observer. The
researchers collaboratively planned the sessions, while the first researcher actively participated in the programs,
administering the tests, and collecting the data. The first researcher also applied the DODMEP sessions to the
experiment 1 group and the MIDOU sessions to the experiment 2 group in the classroom, twice a week for 10
weeks, using prepared sessions. Throughout the implementation process, the researcher collected observational
data by taking field notes with the children in the study groups and compiled documents containing the children's
work. In addition to the first researcher, another person assisted with data collection during the study. The assistant
is a senior student in a university's preschool teaching licensure program. The assistant's role in the study was to
help organize the educational environment and conduct activities during implementation.

Data Collection Tools
Demographic Information Form

Information regarding the children's age, gender, parents' educational status, and number of siblings was collected
through the Demographic Information Form prepared by the researchers.

Early Numeracy Test-Revised (ENT-R)

It was developed as a test to measure the level of development of mathematical skills in children aged 4-7 (van
de Rijt et al., 1999) and was revised following research by Van Luit and Van Rijt (2009). The ENT-R consists of
two parallel forms, Form A and Form B, each containing 45 items (van Luit & van de Rijt, 2009). The test, which
has 45 items per form, consists of nine subscales (comparison, ranking, classification, one-to-one matching,
applying knowledge of numbers, synchronous and shortened counting, resultative counting, structural counting,
and estimation), each with five items. Children's responses to ENT-R items are scored as (1) for each correct
answer and (0) for each incorrect answer. A child's total score on the test indicates their level of basic mathematical
skills related to counting, given their age. The lowest score a child can achieve on each subscale is "0," and the
highest is "5"; the lowest total score is "0," and the highest is "45" (Kagira & Daglioglu, 2019).

The validity and reliability study of the ENT-R in Tiirkiye was conducted by Kagira and Daglioglu (2019). Item
difficulty indices (for Form A: .580-.828; for Form B: .596-.802), discrimination indices (for Form A: .452-.584;
for Form B: .404-.576), and test statistics were calculated to assess the validity of the test. To determine the
reliability level of the test, KR-20 (.810 for Form A; .749 for Form B) and Spearman and Guttman reliability
coefficients (.813 for Form A; .786 for Form B) were calculated. The confirmatory factor analysis also determined
that the model had good fit indices and that its suitability was at an acceptable level (ENT-R Form A R*= .16-.51,
p <.05). Statistical analyses revealed that the ENT-R is reliable and valid for children aged 4-7 years (Kagira &
Daglioglu, 2019). Permission was obtained from Kagira and Daglioglu (2019), who first adapted the ENT-R A
and B forms into Turkish, to use them in this study.

Observation

In this study, observation data were obtained using semi-structured observation forms. The "DODMEP Child
Observation Form" and "MIDOU Child Observation Form" were prepared by the researchers to reveal, in depth,
the reactions of the children in the experiment 1 and experiment 2 groups during the interventions and the types
of behaviors they exhibited, and to show changes in basic mathematical skills related to counting. These forms
contain semi-structured observation questions. They also include information about the observation date,
observation setting, observation duration, and observation group. To ensure the reliability of the observation
forms, expert opinions were obtained from three faculty members: one in Measurement and Evaluation in
Education and two in Early Childhood Education. While filling out the researcher observation forms, the
researcher utilized their observations and field notes during each session of Experiment 1 and Experiment 2 group
interventions. Additionally, in the data collected from the observations, the researchers assigned codes to the
children rather than their actual names. For example, for children in experiment 1 group, D1C1, D1C2, D1C3; for
children in experiment 2 group, D2C1, D2C2, D2C3; and for children in the control group, KC1, KC2, KC3.

Field Notes

Field notes were systematically recorded throughout the data collection process, from the pilot phase to the
conclusion of the intervention. However, as the first researcher was responsible for implementing the intervention
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sessions, detailed notes could not always be taken in real time. Therefore, brief reminder notes were written
immediately after each session and later expanded and transferred to a digital format in the days following the
observations. The first researcher’s daily reflections and analytic thoughts were also incorporated into these notes.
In this study, field notes refer to records maintained by the researcher during the intervention process,
documenting observations, interactions, contextual details, and reflective insights both inside and outside the
classroom. Notes were taken immediately after the sessions with the experimental groups to ensure that events
occurring during the intervention were documented before being forgotten. Within this scope, field notes were
used to record noteworthy details encountered during the intervention sessions and beyond, including children’s
participation in activities, their approaches to classroom tasks and intervention sessions, their peer interactions,
and their comments related to activities and digital play.

Document Review (Children’s Activity Products)

In this study, within the scope of document review, the products created by children during the activities
throughout the implementation were used as a data source. Children's products include drawings related to math
activities, worksheets targeting skills such as matching and classification, and product-based work completed after
the activity. These products were analyzed to provide qualitative data on children's development of math skills
and their learning experiences during the activity.

Data Analysis
Analysis of Quantitative Data

Quantitative data were obtained using the "ENT-R," and the collected data were processed using the SPSS-24
software package. To test whether the scores obtained by the children in Experiment 1, Experiment 2, and the
control groups on the scales met the assumptions of parametric tests for pre-test and post-test scores, the Shapiro-
Wilk test was used to assess normality, as the number of children in each group was less than 50.

Table 1

Results of the Normality Test for Children's Pre-test and Post-test Scores on the Scales

Shapiro-Wilk

Group Y
Statistic df p
Experiment 1 ENT-R Pre-Test .89 18 .040*
ENT-R Post-Test .89 18 .034*
Experiment 2 ENT-R Pre-Test .88 18 .028*
ENT-R Post-Test .87 18 .021%*
Control ENT-R Pre-Test .82 18 .003*
ENT-R Post-Test .82 18 .002*

Note. *p < .05, df: degrees of freedom.

Table 1 shows that, according to the Shapiro-Wilk test, the distributions of the children's pretest and posttest
scores on the scales in each group are not normally distributed. In this context, the Mann-Whitney U Test, a
nonparametric test, was used to compare the groups' pretest and posttest scores. Additionally, the Wilcoxon
signed-rank test was used to compare the pretest and posttest scores within each group. The effects of the
significant difference revealed by the analyses were reported using Cohen's d, calculated from the mean and
standard deviation. Cohen's d is calculated by dividing the difference between the two groups by the pooled
standard deviation (SDpooled), which is the square root of the sum of the squares of the two group standard
deviations divided by 2. Cohen (1988) described the effect size as "small" when d = 0.2, 'medium' when d = 0.5,
and "large" when d = 0.8.

Analysis of Qualitative Data

The researchers evaluated the observation data and documents containing the children's works, and the evaluations
were recorded in writing. Thus, in the qualitative data analysis, the observation and document data were first
recorded in writing, making all qualitative data ready for coding. In addition, to reveal changes in basic
mathematical skills related to counting during the implementation, the observation and documentation data of
three volunteers from each of the experiment] and experiment2 groups were evaluated. These data obtained at
the qualitative level were analyzed using content analysis. During content analysis, the data were read three times
and divided into meaningful units. That is, text sections with specific meaning for the research questions were
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marked and separated. Following this process, possible codes and the categories they formed were determined
during the second reading. After ensuring clarity in coding and category creation, the categories were grouped.
The created code and category matches were reviewed again for clarity and naming, and the final form of each
category was determined. Subsequently, a draft form was created by calculating codes and categories. An expert,
a faculty member in preschool education, then coded the raw data. The researchers met with the relevant field
expert to discuss similarities and differences in the codes and categories, and they were grouped under a common
code that both the researchers and the expert would accept. The data obtained from the content analysis were
presented in tables using frequencies and percentages, along with direct quotations.

In this study, the researchers independently coded the qualitative data, and an expert faculty member in preschool
education served as an expert reviewer. Inter-coder reliability was calculated using the formula Agreement
Percentage = [Agreement / (Agreement + Disagreement)] X 100 and was found to be 89.33%. This value is within
the acceptable range according to Miles et al. (2014), indicating a high level of inter-coder agreement. Researchers
reached consensus on codes where disagreement existed.

Ethics Statement

This research was conducted in accordance with the ethics committee approval granted under the decision of the
Gazi University Ethics Committee, dated 14/11/2017 and numbered 77082166-302.08.01.

Findings
Quantitative Findings

The Mann-Whitney U Test was applied to examine whether there was a difference in ENT-R final test scores
between the Experiment 1 and control groups (Table 2).

Table 2

Results of the Mann-Whitney U Test for Differences in ENT-R Post-test Scores Between Children in the
Experimental and Control Groups

— Rank Rank

Post-test Group n X SD Average  Total U p Cohen’s d
, Experiment] 18 456 062 1925 346.50
C 148.50 635
omparison Control 18 439 070 1775 319.50
) Experimentl 18 3.11 1.13  23.83 429.00
lassifi . 002* 121
Classification o1 18 178 106 13.17 23700 0600 00
o Experiment] 18 361 092 2511 452.00
One-to-One xperimen 4300  <.001* 161
Correspondence  Control 18  2.00 1.08 11.89 214.00
Experimentl 18 372 145 24386 44750
Sequencing Aperiien 4750  <.001* 1.54
Control 18 139 158 12.14 218.50
Experimentl 18 228 118 2442 439.50
Using Numbers o men 5550  <.001% 1.4l
Control 18 078 094 12.58 226.50
Simultaneous .
E 1 18 2. 1. 2411 434,
and Abbreviated —Perment 8 89 57 3400 100 001* 1.30
Counting Control 18 094 143 12.89 232.00
- Experiment] T 151 23.64 425,
Consequentlal xperiment 06 S 3.6 3.50 69.50 .003* 1.20
Counting Control 18 056 092 1336 240.50
Applying Experiment] 8 217 142 2344 422.00
Number 73.00  .004* 1.15
Knowledge Control 18 061 129 13.56 244.00
L Experimentl 18 1.22 1.06 24.22 436.00
Estimat 59.00  .001* 1.16
stmation Control 18 017 071 1278 230.00
Experimentl 18 2561 831 2536 456.50
ENT-R Total 3850  <.001*  1.71
% Control 18 1261 681 11.64 209.50

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation
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Significant differences in favor of the Experiment 1 group were found in the classification, one-to-one matching,
ordering, use of numbers, synchronous and shortened counting, resultative counting, application of number
knowledge, estimation subdimensions, and total score averages of the Experiment 1 and control groups. In
contrast, no significant difference was found in the comparison subdimension. This result shows that the
experiment 1 group was highly effective in increasing the total scores for children's basic mathematical skills
related to counting and for other mathematical skills, except comparison (Table 2). The Mann-Whitney U Test
was used to examine whether there was a difference in the ENT-R final test scores between the Experiment 2 and
control groups (Table 3).

Table 3

Mann-Whitney U Test Results Regarding the Difference in ENT-R Final Test Scores Between Children in
Experiment 2 and Control Groups

— Rank

Post-test Group n X SD Average Rank Total U p Cohen’s d
. Experiment2 18 4.33 049  17.67 318.00
Comparison Control 18 439 070 1933 348.00 147.00 591
. . Experiment2 18 2.50 0.86 22.11 398.00 N
Classification (rol 18 178 106 14.89 268.00 97.00 0327 075
One-to-One Experiment2 18 3.00 1.03  23.39 421.00 N
Correspondence  Control 18 2.00 1.08 13.61 245.00 74.00 004 0.95
. Experiment2 18 289 160 2294 413.00 .
Sequencing Control 18 139 158  14.06 253.00 82.00 .009%  0.94
. Experiment2 18 1.67 1.03 2281 410.50 N
Using Numbers (o1 18 078 094 14.19 255.50 84.50 011 0.9
Simultaneous .
E 2 1 2. 126  22. 411.
and Abbreviated Perment 8 206 6 2286 0 8350 010% 0.83
Counting Control 18 094 143 14.14 254.50
Consequential Experiment2 18 1.28 1.53 2094 377.00 118.00 124
Counting Control 18 0.56 0.92 16.06 289.00 ’ ’
Applying Experiment2 18 100 114 2056 370.00
Number 125.00 .172
Knowledge Control 18 .61 129 16.44 296.00
L Experiment2 18  0.39 0.85 1992 358.50
Estimation Control 18 017 071 1708 30750 12600 180
Experiment2 18 19.11 6.36 2294 413.00 *
ENT-R Total -  irol 18 1261 681 14.06 253.00 8200 .011% 0.99

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation

It was found that there was a significant difference in favor of the Experiment 2 group in the classification, one-
to-one matching, ordering, use of numbers, and synchronous and shortened counting subdimensions and total
score averages of the Experiment 2 and control groups, and that there was no significant difference in the
comparison, resultative counting, application of number knowledge, and estimation subdimensions. This result
shows that MIDOU is highly effective in increasing the total scores of children in the experiment 2 group in basic
mathematical skills related to counting, as well as in classification, one-to-one matching, ordering, using numbers,
synchronous and shortened counting, and resultative counting skills (Table 3).

The Mann-Whitney U Test was used to examine whether there was a difference in the ENT-R final test scores
between the Experiment 1 and Experiment 2 groups (Table 4).
Table 4

Mann-Whitney U Test Results Regarding the Difference Between the Final ENT-R Test Scores of Children in
Experiment 1 and Experiment 2 Groups

— Rank

Post-test Group n X SD Average Rank Total U p Cohen’s d
. Experiment 1 18  4.56 0.62  20.17 363.00

Comparison Experiment2 18 433 049 16.83 303.00 13200355

Classification Experiment 1 18  3.11 .13 21.56 388.00 107.00 .085
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— Rank s
Post-test Group n X SD Average Rank Total U p Cohen’s d
Experiment 2 18  2.50 0.86 15.44 278.00
One-to-One Experiment 1 18 3.61 0.92  21.28 383.00 112.00 118
Correspondence  Experiment 2 18  3.00 1.03  15.72 283.00 ) )
. Experiment 1 18 3.72 145 2136 384.50
Sequencing Experiment2 18 289  1.60 1564 28150 110.50 104
. Experiment 1 18 2.28 1.18  21.47 386.50
N 108. .091
Using Numbers o oiment2 18 167 103 1553 279.50 08.50 .09
Simultaneous .
and Abbreviated Experiment 1 18 2.89 1.57  21.67 390.00 105.00 074
Counting Experiment 2 18  2.06 126 1533 276.00
Consequential Experiment 1 18 2.06 1.51 21.25 382.50 112.50 118
Counting Experiment 2 18 1.28 1.53 15.75 283.50 ) )
Applying Experiment 1 18 217 142 2272 409.00
Number 86.00 .016* 091
Knowledge Experiment 2 18 1.00 .14 1428 257.00
L Experiment 1 18 1.22 1.06 2294 413.00 "
Estimation Experiment2 18 039 085 1406  253.00 82.00 ~ .011* 0.86
Experiment 1 18  25.61 831  23.00 414.00 *
ENT-R Total  p eriment2 18 1911 636  14.00 252.00 81.00 0107 0.88

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation

To test whether there was a difference between the ENT-R final test scores of the Experiment 1 and Experiment
2 groups, the Mann-Whitney U Test was applied to test whether there was a difference between the ENT-R final
test scores of Experiment 1 and Experiment 2 groups. It was found that there was a significant difference in favor
of the Experiment 1 group in the application of number knowledge, estimation, and total score averages, and that
there was no significant difference in the subdimensions of comparison, one-to-one matching, use of numbers,
ordering, synchronous and shortened counting, and resultative counting (Table 4). This result shows that
DODMEP is highly effective in increasing the total scores of children in the experiment 1 group in basic
mathematical skills related to counting and in using number knowledge and estimation skills, compared with
MIDOU applied to the experiment 2 group. The Wilcoxon Signed-Rank Test was applied to examine whether
there was a significant difference between the pre-test and post-test scores of the children in the Experiment 1

group (Table 5).

Table 5

Wilcoxon Signed-Rank Test Regarding the Difference Between the Pre-Test Scores and Final Test Scores of
Children in Experiment 1 Group

. — Rank Rank ,
Experiment 1 Test n X SD Average Total p Cohen’s d
. Pre-test 18 4.11 0.83 3.50 7.00
Comparison 1.90  .057
Post-test 18 4.56 0.62 5.43 38.00
Pre-test 18 1.06 0.94 2.50 2.50
. . - < *
Classification Post-test 18  3.11 113 941 150.50 3.54 <.001% 197
One-to-One Pre-test 18 2.00 1.53 3.50 3.50
-3.2 .001* 1.2
Correspondence  Post-test 18 3.61 0.92 8.32 116.50 325 00 8
Pre-test 18 0.78 0.88 0.00 0.00
. - < *
Sequencing Post-test 18  3.72 145 9.00 153.00 3.65 001% 2,45
Pre-test 18 0.44 0.86 0.00 0.00
ing N -3.50 <.001* 1.78
Using Numbers o test 18 2.28 118 8.00 120.00 7
Simultaneous and  Pre-test 18 0.44 0.92 0.00 0.00
Abbreviated -3.43 <.001* 1.90
Counting Post-test 18 2.89 1.57 8.00 120.00
Pre-test 18 0.72 1.53 3.00 3.00 -2.85 .004* 0.88
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. — Rank Rank s
Experiment 1 Test n X SD Average Total VA p Cohen’s d
Consequential — po ot 18 206 151 682 75.00
Counting
Applying Pre-test 18 0.33 0.97 0.00 .00
Number -3.09  .002* 1.51
Knowledge Post-test 18 2.17 1.42 6.50 78.00

o Pre-test 18 0.00 0.00 0.00 0.00
Estimation -3.24  .001* 1.63
Post-test 18 1.22 1.06 7.00 91.00
Pre-test 18 9.89 5.94 0.00 0.00
ENT-R Total -3.73 <.001* 2.18
Post-test 18 25.61 8.31 9.50 171.00

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation

The children in the Experiment 1 group significantly increased their total mean scores for basic mathematical
skills related to counting, as well as their mean scores for classification, one-to-one matching, ordering, using
numbers, synchronous and shortened counting, resultative counting, applying knowledge of numbers, and
estimation skills. However, it did not affect the mean score for comparison skills (Table 5). The Wilcoxon Signed-
Rank Test was applied to examine whether there was a significant difference between the pre-test and post-test
ENT-R scores of the children in Experiment 2 group (Table 6).

Table 6

Wilcoxon Signed-Rank Test for the Difference Between the ENT-R Pre-Test Scores and Post-Test Scores of
Children in Experiment Group 2

Rank

Rank

Experiment 2 Test n X SD Average Total Z p Cohen’s d
C . Pre-test 18 428 0.83 6.00 30.00 030 763
omparison -0. .
P Post-test 18 433 049 6.0 36.00
Pre-test 18 1.44 0.86 0.00 0.00
. . ) N
Classification Post-test 18 250 0.86 700 91.00 331  .001 1.23
One-to-One Pre-test 18 2.50 1.38 6.38 25.50 L44 151
Correspondence Post-test 18 3.00 1.03 7.28 65.50 o ’
Pre-test 18 1.06 1.26 0.00 0.00
i - *
Sequencing Post-test 18 589 160 3.00 120.00 344  .001 1.27
Pre-test 18 0.33 0.49 0.00 0.00
i _ *
Using Numbers Post-test 18 167 103 700 91.00 3.28  .001 1.66
Simultaneous and Pre-test 18 0.06 0.24 0.00 0.00
Abbreviated -3.58 <.001* 221
Connio Posttest 10 206 126 &30 136.00
ounting
Consequential Pre-test 18 0.06 0.24 2.50 2.50 .
Counting Posttest 18 128 153 635 63.50 274 006 LI
Applying Number Pre-test 18 0.06 0.24 2.00 2.00 .
Knowledge Posttest 18 100 114  5.89 s3.00 264 0087 114
Pre-test 18 0.00 0.00 0.00 0.00
Estimati -1.84  .066
SHmaton Posttest 18 039 085  2.50 10.00
ENT-R Total Pre-test 18 9.78 3.66 0.00 0.00 373 <.001*  1.80
- ota =J. . .
Post-test 18 19.11 6.36 9.50 171.00

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation

The children in the Experiment 2 group significantly increased their total mean scores in basic mathematical skills
related to counting, classification, ordering, using numbers, synchronous and shortened counting, resultative
counting, and applying knowledge of numbers. However, it did not affect the mean scores for comparison, one-
to-one matching, and estimation skills (Table 6). The Wilcoxon Signed-Rank Test was applied to examine whether
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there was a significant difference between the pre-test and post-test scores of the children in the control group

(Table 7).
Table 7

Wilcoxon Signed-Rank Test for the Difference Between the ENT-R Pre-Test Scores and Post-Test Scores of

Children in the Control Group

— Rank Rank R
Control Test n X SD Average Total zZ p Cohen’s d
. Pre-test 18 4.39 0.78 5.50 27.50
Comparison Post-test 18 439 070 5.50 27.50 0.00 1.000
Pre-test 18 0.83 0.86 4.00 8.00
Classification Post-test 18 178 106 755 83.00 2.68 007" 098
One-to-One Pre-test 18 1.44 1.62 6.00 42.00 138 169
Correspondence Post-test 18 2.00 1.08 10.44 94.00 o )
. Pre-test 18 0.67 1.14 4.75 9.50
Sequencing Post-test 18 139 158 5.69 45.50 186063
Pre-test 18 0.06 0.24 0.00 0.00
1 _ %
Using Numbers 1 test 18 078 094 5.00 45.00 2.74 - .006% 1.05
Simultaneous and  Ppre-test 18 0.22 094 3.50 3.50
Abbreviated -1.78 .074
Counting Post-test 18 094 143 408 24.50
Consequential Pre-test 18 0.17 0.71 2.50 2.50 173 084
Counting Post-test 18 0.56 0.92 3.70 18.50 ) ’
Applying Number  Pre-test 18 0.11 0.47 0.00 0.00 1 84 066
Knowledge Post-test 18 0.61 1.29 2.50 10.00 ’ ’
. Pre-test 18 0.00 0.00 0.00 0.00
Estimation Post-test 18 017 071 1.00 1.00 -1.00 317
Pre-test 18 7.89 491 3.70 18.50
- - %
ENT-R Total Post-test 18 1261 681 1121 134.50 2.75 0067 0.79

Note. *p < .05, ENT-R: Early Numeracy Test-Revised, SD: Standard deviation

The basic math skills related to counting in the control group increased the total mean scores at a moderate level
and the mean scores of the classification and number usage skills at a high level. In contrast, the intervention did
not affect the mean scores for comparison, one-to-one matching, ordering, synchronous and shortened counting,
resultative counting, applying knowledge of numbers, and estimation skills (Table 7).

Qualitative Findings

Observation data from the Experiment 1 and Experiment 2 groups were analyzed for 3 volunteers in each group
at the 1st, 5th, and 10th weeks of the application. Based on the data collected from the observation forms at the
beginning, middle, and end of the DODMEP implementation process, the development of the children's
mathematical concepts and skills (coded as D1C7, D1C8, and D1(12) was evaluated. During this evaluation, the
children's verbal conversations with themselves and their friends during activities and digital play time, as well
as the observer's comments on the children, were used. The findings obtained are as follows (Table 8).
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Table 8

Distribution of Children's Mathematics Concepts and Skills Related to Counting Used in Weeks 1, 5, and 10 of
the DODMEP Implementation Process

1st Week Sessions f % 5th Week Sessions f % 10th Week Sessions f %

2 Matching 15  35.71 Cardinal number 23 21.70 Cardinal numbers 21 23.60
b= Cardinal numbers 12 28.57 Ordinal number 19 17.92  Counting forward 18 20.22
§ rhythmically from 1
= to 10
3 Counting forward 7 16.67 One-to-one 18 16.98 One-to-one 18 20.22
S rhythmically from correspondence correspondence
2 1to 10
;2‘ Comparison 6 14.29 Counting forward 17 16.04 Comparison 9 10.12
:-g rhythmically from 1
= to 10
s Operation 1 2.38  Comparison 14 13.21 Estimation 6 6.75
§ Sequencing 1 2.38  Part-whole 5 472  Ordinal numbers 5 5.62
g relationship
2 - - - Operation 4 3.77  Counting quickly 4 4.50
8 - - - Number symbols 3 2.83  Counting backward 2 2.25
g rhythmically from 10
= - - - Quick counting 2 1.89  Sequencing 1
= - - - Sequencing 1 0.94  Part-whole 1
= relationship

- - - - - - Number symbols 1

- - - - - - Counting forward 1

rhythmically up to
100
- - - - - - Counting forward 1 1.12

rhythmically in tens

- - - - - - Counting up from any 1 1.12
number
Total 42 100  Total 106 100 Total 89 100

Table 8 presents the distribution of mathematical concepts and skills based on an analysis of the observational
data obtained from children coded as C7, C8, and C12 during the 1st, 5th, and 10th weeks (beginning, middle,
and end) of the DODMEP implementation process. Based on the data obtained in this direction, it was concluded
that DODMEP and MIDOU support children's basic mathematical concepts and counting skills. Indeed, the
qualitative data obtained show that children engage in extensive mathematical conversations about counting skills
while participating in digital play experiences, and that integrating digital play into activities increases the content
and quantity of these conversations. When evaluating the concepts and skills observed in the children in the
DODMERP application group 1 during the implementation, it is evident that there is an increase in the variety and
use of mathematical concepts and skills. Indeed, while statements related to basic skills such as one-to-one
matching and sequencing were used at the beginning of the application, it can be said that towards the end of the
application, they began to use advanced mathematical skills related to counting, such as "estimating, counting
quickly, counting backwards rhythmically, and counting forwards rhythmically by tens." Below are direct
quotations from the observer comments and statements regarding the children's mathematical concepts and skills,
based on data collected from the observation forms at the beginning, middle, and end of the DODMEP
implementation.

Counting up from any number: The child with code D1C12 "counted from 70 to 100 one by one." (GY)/ Week
10 Sessions.

The products created during the DODMEP activities within the scope of the research were used as documents.
Based on the data obtained from these documents, the mathematical concepts and skills of children with codes
DI1C7, DICS, and D1C12 were evaluated. The findings are as follows (Table 9);
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Table 9
Table Regarding the Evaluation of Documents Obtained During the DODMEP Implementation Process

Document Session Basic Mathematical Skills Related to Counting DI¢C7 DIC8 D112
1. 1 One-to-one correspondence + + +
2. 3 One-to-one correspondence + + +
3. 8 Comparison and Sorting + + +
4. 8 Comparison, Sorting, and Counting + + +
5. 11 Counting and One-to-one correspondence + + +
6. 15 Counting and Sorting + + +
7. 18 Counting and One-to-one correspondence + + +
8. 18 Counting and One-to-one correspondence + + +

The documents created by children with codes D1C7, D1C8, and D1C12 during the DODMEP implementation
were analyzed for mathematical concepts and skills related to counting (Table 9). As a result of the analysis, "one-
to-one matching" was observed in documents numbered 1 and 2, "comparison and ordering" in document number
3, "comparison, ordering, and counting" in document number 4, "counting and ordering" in document number 6,
and "counting and one-to-one matching" in documents numbers 5, 7, and 8. An example of documents obtained
are provided below (Figure 1).

Figure 1
Work belonging to the child with code D1C8 in the first session of DODMEP applications/Document 1

During the activity, children were given papers with a picture of a child, asked to draw a playmate resembling the
child, and then to draw a toy for each child. When examining the work of the child with the code D1CS, it can be
seen that they were able to draw a picture of a toy for each child, demonstrating one-to-one matching (matching
skill).

In conclusion, when the documents created by the children in the group to which DODMEP was applied were
examined during the implementation, it was observed that they acquired basic mathematical concepts and skills
related to counting (one-to-one matching, comparison, sorting, and counting).

At the beginning, middle, and end of the MIDOU implementation process, the mathematical concepts and skills
of children coded as D2C9, D2C16, and D2C18 were assessed using data from observation forms. During this
assessment, the children's verbal conversations with themselves and their peers during digital play time, along
with the observer's comments about the children, were used. The findings are as follows (Table 10):
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Table 10

Distribution of Children's Mathematics Concepts and Skills Related to Counting Used in Weeks 1, 5, and 10 of
the MIDOU Implementation Process

st Week f % 5th Week Sessions f % 10th Week Sessions f %
2 Sessions
= Counting 12 36.37 Cardinal numbers 16  32.66 Counting forward 28 32.18
g rhythmically rhythmically from 1
é? from 1 to 10 to 10
S Cardinal 11 3333 Counting forward 8 16.32  One-to-one matching 25  28.74
= numbers rhythmically from 1
2 to 10
§ One-to-one 6 18.18  One-to-one 8 16.32  Cardinal numbers 24 27.60
g correspondence correspondence
2 Comparison 3 9.09  Comparison 6 12.25 Ordinal numbers 4 4.60
8 sp  Sequencing 1 3.03 Operation 4 8.16  Comparison 4 4.60
é é - - - Part-whole 4 8.16  Quick counting 1 1.14
23 relationship
§ S - - - Number symbols 2 4.08  Estimation 1 1.14
= - - - Sequencing 1 2.05 - - -
Total 33 100 Total 49 100 Total 87 100

When the concepts and skills observed in the children in the MIDOU application experiment group 2 during the
implementation were evaluated, it can be said that the variety and amount of use of mathematical concepts and
skills increased in the middle of the application and that they began to use advanced mathematical skills such as
“quick counting and estimation” towards the end of the application (Table 10). Below are direct quotations from
the observer comments and statements regarding the children's mathematical concepts and skills, based on data
collected from the observation forms at the beginning, middle, and end of the MIDOU implementation.

Comparison: The child coded D2C16 said, “I found the play very difficult.” / 5th Week Sessions

Results and Discussion

The results of the study showed that when comparing the pre- and post-test scores in the Experiment 1 group,
DODMEP had a significant impact on basic mathematical skills related to counting, except for comparison skills,
and on the total score. Furthermore, it is noteworthy that children in the Experiment 1 group were more successful
than those in the control group across all skills, except comparison skills, and in total scores. Compared to the
Experiment 2 group, they were more successful in skills other than comparison, resultative counting, using
number knowledge, and estimation, as well as in total scores. These findings show that DODMERP is quite effective
on basic mathematical skills related to counting, except for the comparison skill. This effect can be attributed to
the children's interest in the activities and mobile applications, their high motivation, and their curiosity about
learning, which remained alive throughout the implementation. Indeed, the fact that children in experiment 1
eagerly awaited the activities and mobile applications to be used before each session and willingly started the
activities supports this situation. Furthermore, presenting digital plays integrated with activities supports children's
meaningful learning. DODMEP offers children the opportunity to learn by connecting with daily life, exploring,
and experiencing through activities. It has been observed that mobile applications played after the activities
reinforce the skills acquired during the activities. During the implementation, it was observed that as children
achieved meaningful learning, they experienced a sense of accomplishment, which increased their affective and
cognitive participation in the activities. It was also noted that children used mathematical language more actively
through interactions with each other and with the researcher. In this context, the use of mathematical language by
children in the DODMEP group, both in activities and in digital plays, contributed to the development of their
mathematical skills.

Children begin to develop their comparison skills at a young age (Sperry Smith, 2016). In this study, the lack of
effect of DODMEP and MiDOU on children's comparison skills stems from the fact that the comparison items in
ENT-R were easy for the children in the experimental groups, who had already acquired comparison skills at an
early age. Indeed, the pre-test averages for the experimental groups on comparison skills are high.
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When looking at the pre-test and post-test scores within the Experiment 2 group, it is evident that MIDOU has a
strong effect on other skills and the total score, except for one-to-one matching, comparison, and estimation skills.
When the children in the Experiment 2 group were compared with the control group, they obtained higher scores
in other skills and total scores, except for comparison, applying knowledge of numbers, and estimation skills.
These results suggest that the children were able to easily complete the items related to one-to-one matching and
comparison skills in the ENT-R , and, therefore, no significant differences were observed in these skills.
Additionally, applying knowledge of numbers, such as one-to-one matching and sequencing (using numbers up
to 20 in simple everyday problems) and estimation (determining the order of numbers on a number line), is more
challenging. Therefore, when teaching these skills, it is necessary to first provide children with appropriate
materials and teach them through hands-on activities, and then support this learning with digital play. Looking at
the pre- and post-test scores within the control group, the program had a moderate effect on children's
classification, number use, and total scores. This result suggests that the control group teacher may have preferred
activities related to counting in the training program. The DODMEP and MIDOU programs implemented have a
holistic structure. In this context, it was considered that presenting the study's results holistically and integrating
them with interpretations grounded in the literature and observations during the implementation process would be
more meaningful. Furthermore, since the main objective of the research was to examine the effect of these
programs on children's counting skills, this approach is a more appropriate method for revealing that effect.

High-quality early childhood mathematics education is particularly important for children from low
socioeconomic backgrounds (Schacter et al., 2016). This study demonstrates that both DODMEP and MIDOU
are highly effective in improving the basic mathematical counting skills of children from low socioeconomic
backgrounds. However, the research also reveals that both math-based mobile applications (MIDOU) and the
digital play-based math education program (DODMEP) significantly improve children's basic math skills in
counting, but are more effective when digital play are integrated into activities.

The study's qualitative findings, consistent with the quantitative findings, show that the DODMEP and MIDOU
applications support children's basic mathematical concepts and counting skills. In the study, data from three
randomly selected children in the experimental groups at the 1st, 5th, and 10th weeks of the intervention showed
that DODMEP and MIDOU supported children's basic mathematical concepts and counting skills. Furthermore,
it was observed that the amount and variety of mathematical concepts and skills they used from the beginning to
the end of the applications (counting backward rhythmically from 10, counting forward rhythmically up to 100,
counting forward rhythmically in tens, and counting up from any number) differed. The mathematical expressions
of children in the Experiment 1 group are significantly higher than those of children in the Experiment 2 group.

A review of the relevant literature reveals that studies conducted by Pasnik and Llorente (2013) and Rosenfeld et
al. (2019) found that digital plays are effective in supporting children's number skills. Furthermore, they
determined that technology-supported math education integrated with activities is more effective at developing
math skills than education provided solely through technology. Furthermore, studies conducted on children in low
socioeconomic areas have shown that various software programs such as Building Blocks, Math Shelf and
[StratSmart (iSS) are Number Race are effective in supporting children's mathematical skills related to counting
(McManis & McManis, 2016; Schacter et al., 2016). Parallel to these studies, research conducted by McCarthy et
al. (2018) and Presser et al. (2015) with preschool children revealed that mathematics education programs
integrating digital and non-digital materials are effective in improving children's number and operation skills.

In a study conducted in Tiirkiye, Efe Kendiizler (2023) examined the effects of digital plays, play activity, and
play in the math center on children's math skills. The study found that children who participated in the educational
play program and the play program in the math center developed their math skills more than children who
participated in the digital play program. In addition, most national studies have focused on preschool children and
on computer-assisted education aimed at developing number concepts, and the results show that computer-assisted
education in the early years is effective in developing children's concepts of numbers, shapes, and operations
(Alabay, 2006; Sancak, 2003). This study observed differences in children's

classification, one-to-one matching, ordering, number usage, synchronous and shortened counting, resultative
counting, number knowledge application, and estimation skills. However, numerous studies have shown that
tablet applications, in particular, are effective on preschool children's number, comparison, and operation skills
(e.g. Efe Kendiizler, 2023; Hoareau & Tazouti, 2024). On the other hand, various studies have also shown that
tablet math applications are not effective on preschool children's counting skills (Walton, 2018), number sense
(Miller, 2018), and addition skills (Van der Ven et al., 2017).
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In conclusion, the literature shows that math-based digital plays and computer-assisted education applied to
socioeconomically disadvantaged children are effective in improving children's number concepts and counting
skills, and that this effect increases when digital plays (mobile applications) are integrated with activities. In this
study, the effectiveness of MIDOU on children's basic mathematical counting skills can be explained by the
inclusion of varied, fun digital plays appropriate to children's developmental levels, children's interactions while
playing these plays, and their engagement in mathematical conversations. Furthermore, the greater effectiveness
of DODMEP compared to MIDOU can be explained by the program's activities being fun and play-based, offering
children opportunities for active learning, and by children achieving more meaningful learning when digital play
are integrated with activities.

Based on the results of the study, it is recommended that researchers conduct studies examining the impact of
digital play-supported programs not only on children's number skills but also on their measurement, geometry,
data analysis, probability, problem-solving, and reasoning skills. They can also develop applications and research
recommendations for different learning areas. Teachers can include digital play in the learning centers they
prepare in line with the MoNE Preschool Education Program and integrate them into educational programs. Policy
makers can be advised to increase investments in projects to design and develop educational mobile applications
and digital plays for preschool mathematics education.
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