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Abstract

This study was conducted to examine the effect of different mathematics interventions on number sense skills of
preschool children. For this purpose, an answer to the question "What is the overall effect size of different mathematics
interventions on number sense skills of preschool children in studies conducted in Turkey?' was sought. In addition,
analyses were conducted to determine whether the development of children’s humber sense skills varied according to
sample size, study type and intervention type. The keywords determined for the research were searched in databases
and 87 studies consisting of articles and postgraduate theses were reached, and 15 studies that met the evaluation
criteria were included in the study. The effect size values of these studies were calculated and the data were analyzed
based on the random effects model. CMA (Comprehensive Meta Analysis) program was used to analyze the data.
According to the findings obtained from the research, it was determined that there was a positive and large (1.45)
relationship between mathematics interventions and the development of number sense skills. In addition, while the
effect sizes of the studies did not show a significant difference according to the number of samples, it was determined
that there was a significant difference according to the type of study and intervention type.
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Ozet

Bu arastirma, farkli matematik miidahalelerinin okul 6ncesi dénem c¢ocuklarinin say:r hissi becerilerine etkisini
incelemek amaciyla yapilmigtir. Bu amag¢ dogrultusunda ‘Tirkiye’de yapilmis calismalarda farkli matematik
miidahalelerinin okul oncesi donem ¢ocuklarinin say1 hissi becerilerine etkisinin genel etki biiytikligii nedir?’
sorusuna yanit aranmistir. Ayrica ¢ocuklarin sayi hissi becerileri gelisiminin orneklem sayisi, ¢alisma tiirii ve
miidahale tiiriine gore degisip degismedigini belirlemek i¢in analizler yapilmistir. Arastirma igin belirlenen anahtar
kelimeler veri tabanlarinda aratilarak makale ve lisansiistii tezlerden olusan 87 ¢alismaya ulasilmig, degerlendirme
kriterlerini saglayan 15 c¢alisma arastirmaya dahil edilmistir. Bu ¢aligmalarin etki biyiiklik degeri hesaplanarak
verilerin analizleri rastgele etkiler modeli esas alinarak yapilmistir. Verilerin analizinde CMA (Comprehensive Meta
Analysis) programi kullanilmistir. Arastirmadan elde edilen bulgulara gére matematik miidahaleleri ile say1 hissi
becerilerinin gelisimi arasinda pozitif yonde ve genis diizeyde (1,45) bir iliski oldugu belirlenmistir. Ayrica
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caligmalarin etki biiytikliikleri 6rneklem sayisina gore anlamli bir farklilik géstermezken; caligma tiirii ve miidahale
tiirline gore anlaml bir farklilik gosterdigi tespit edilmistir.

Anahtar Kelimeler: Erken Matematik Miidahalesi, Meta-analiz, Okul Oncesi, Say1, Say1 Hissi
Giris

Bilgi toplumuna gegiste teknolojiyle birlikte giinliik ihtiyaclar her gecen giin degismekte,
hayatimizin vazge¢ilmezi olan saymnin kullanimi insan diisiincesinde kendine yeni bir bilgi
penceresi agmaktadir. Diinyaya gelinen ilk andan itibaren ¢ocuklar, ¢cevresiyle etkilesim i¢inde
olup i¢giidiisel olarak nesneleri karistirip diizenler, sorular sorarak anlamaya calisir. Bu siiregte
diyalog i¢inde oldugu kisilerle kendi yasi, oyuncak araba sayisi, ¢ok sicak, biraz seker vb.
ifadelerle matematiksel dili kullanmaya baslar (Erdogan ve Baran, 2005). Artik, ¢ocuklar sayilar
aligveris yaparken bisiklet fiyatinda degil; tablet ekran boyutunun kag¢ in¢ oldugunda, bilgisayar
bellek miktarinda, kameranin ¢oziiniirliiglinde aramaktadir. Her anlamda hayatimizda olan sayilar
matematik egitiminin de temelindedir. Matematik egitimi, sayilarla sadece kalem-kagit
hesaplamalar yapmay1, dort islem bilmeyi degil; ayn1 zamanda 21.ytizy1l becerileri olan esnek,
elestirel, yaratici diisiinmeyi, tahminde bulunmayi, referans kullanarak probleme ¢o6ziim
tiretebilecek say1 algisini gelistirmeyi hedeflemektedir (Acar ve Peker, 2022).

Erken ¢cocukluk doneminin 6nemli bir parcasi olan sayinin, egitimciler ve ailenin destegi ile
kiiclik yasta ¢ocuklar tarafindan anlamlandirilmasi; ilerde sayiyr dogru kullanabilen, problem
¢Oziimiinde esnek diisiinebilen bireyler olarak topluma kazandirilmalarimin saglanmasi egitim
calismalarinin hedefindedir (Akman, 2002; Erdogan ve Baran, 2005; Kog, 2017; Matematik
Ogretmenleri Ulusal Konseyi [NCTM], 2013). Matematigi anlayan ve yapabilen bireyler
geleceklerini sekillendirmede firsatlara sahip olurken ayn1 zamanda degisen diinyada da rol sahibi
olacaklardir. Bu yiizden matematiksel yeterlilik belli kisilerle sinirli kalmayip gerekli firsat ve
destek verildiginde, herkesin sahip olabilecegi bir beceri haline getirilmesi vurgulanmaktadir
(NCTM, 2000). Bu baglamda ulusal ve uluslararasi yapilan sinavlarla matematik basar1 diizeyine
bakilmakta ve oOnceki sinavlarla karsilasgtirma yapilarak matematik egitiminde gerekli
iyilestirmelerin yapilmasina 6nem verilmektedir. Ancak bu smmav puanlarinda inis ¢ikislar
olmasina ragmen matematik basarisinin istenen diizeyde olmadig goriilmektedir (Milll Egitim
Bakanlig1 [MEB], 2022; OSYM, 2023; PiSA, 2022; TIMSS, 2019). Yapilan smavlar dgrencilerin
sayilarla hesaplama yapabilmesinin Gtesinde bilissel alanda verileri okuyup yorumlayabilme,
esnek diisiinme, akil yiirlitme, tahminlerde bulunup uygun stratejiyi se¢gme, buldugu c¢oziimleri
matematiksel iddialarla dogrulayabilme becerisini 6lgmektedir (TIMSS, 2019). Ust siniflarda
sinavlarla 6lciilen matematik basarisinin temeli okul 6ncesi donemde atilmakta ve say1 hakkinda
bir¢ok fikre sahip olarak okula baslayan ¢ocuklarin, etkili matematik 6gretimi ile sayilari anlamas,
islemlerin anlamin1 gelistirmesi hedeflenmektedir (NCTM, 2000).

Matematik egitimi tizerinde ¢aligmalartyla bilinen NCTM, say1 ve islemler 6grenme alaniyla
ilgili agiklamalarinda say1 hissinin gelistirilmesine vurgu yapmaktadir. Sayi hissi ile ilgili kesin
tanim olmamakla birlikte bu kavram, 1980’lerin sonlarinda kullanilmaya baslanmistir. Howden
(1989) sayr hissini ‘sayilar ve birbirleriyle iligkilerine yonelik dogru bir sezgi’ olarak
tanimlamistir. NCTM ise yaptig1 ¢alismalarla say1 hissini ‘Ogrenciler sayilarla ugrastik¢a, sayilar
hakkinda diistinmede say1 hissinin en 6nemli isareti olan esnekligi adim adim gelistireceklerdir.
Say1 hissi, d0grenciler saymin biiyiikliigiinii anladiklarinda, sayilar hakkinda diisiinebilmenin ve
onlar1 temsil edebilmenin bir¢ok farkli yolunu gelistirebildiklerinde, sayilart bir referans noktasi
olarak kullanabildiklerinde ve sayilar {izerinde islemlerin etkisine yonelik dogru algilar
olusturduklarinda gelisir.” seklinde aciklamistir. Erken yaslarda matematik 6gretimine vurgu
yapilirken National Mathematics Advisory Panel’de (2008) 6gretmenlere, 3-6 yas grubundaki
cocuklara yonelik tist diizey 6grenme etkinliklerini gelistirmeleri i¢in onerilerde bulunulmustur.
Bu Oneriler: 6grencilerin matematige karsi dogal ilgilerini ve bu ilgiyi kullanarak kendi fiziksel ve
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sosyal diinyalarin1 anlamlandirma egilimlerini gelistirmeyi, 6grencilerin problem ¢dzme ve akil
ylrlitme siirecleriyle birlikte temsil etme, iletisimde bulunma ve matematiksel fikirleri
iliskilendirmeyi gili¢lendirecek 6gretim uygulamalarini ve programdan yararlanmayi , 6grencilerin
anahtar matematiksel fikirlerle derin ve siirekli etkilesimde bulunmalarmi desteklemeyi,
matematigi ve diger etkinlikleri birbiriyle entegre etmeyi, uygun deneyim ve 6gretim stratejilerini
kullanarak matematiksel kavramlari, yontemleri ve dili tanitmayzi; tiim 6grencilerin matematiksel
bilgi, beceri ve stratejilerini siirekli ve derinlemesine degerlendirerek 6grenmelerini desteklemeyi
icermektedir.

Tiirkiye’de yapilan calismalar ele alindiginda say1 hissinin daha ¢ok ilkokul ve ortaokul
ogrencileriyle ele alindig1 goriiliirken, erken yasta matematik egitiminin vurgulandigi; okul ncesi
donem ¢ocuklariyla yapilan ¢aligmalarin azlig1 dikkat cekmektedir (Acar ve Peker, 2022; Karakog,
2022). Okul oncesi yas grubunda yapilan ¢alismalar ele alindiginda ¢ocuklarin say1r kavramina
yonelik becerilerinin cinsiyet, yas, anne ve baba egitim durumu, ailenin sosyoekonomik durumu,
dogum sirasi, kardes sayisi, ikamet bolgesi, 0z diizenleme ile iliskisine bakildigi; STEM
yaklasimiyla hazirlanan etkinlikler, FeTeMM, dokunsay say1 tabletleri, oyun temelli matematik
egitim programi, bilgisayar destekli egitim, matematik temali hikaye kitaplarinin kullanilmasi,
proje yaklasimina dayali egitim programi, etkilesimli ¢oklu 6grenme ortami, ev merkezli say1 ve
islem egitim programi, kavram 6gretimi programu, kii¢iik cocuklar i¢in biiyiik matematik (KCBM)
programi, drama yontemi gibi farkli miidahalelerin say1 kavrami 6grenimine etkisinin incelendigi;
ninnilerin, hikaye kitaplarinin matematik kavramlar agisindan ele alindigi; erken matematik
becerileri degerlendirme aracinin gelistirildigi; farkl tilkelerin okul dncesi egitim programlarinin
matematik igerikleri agisindan karsilastirildigy; say1 hissi ile ilgili yapilan ¢aligmalarin igerik
analizine yer verildigi goriilmektedir (Acar ve Peker, 2022; Basit ve Deniz, 2021; Karakog, 2022).

Bilimsel ¢alismalarin artmasiyla merak edilen konu alanindaki caligmalarin biitiinsel
sentezine ihtiya¢ duyulmaktadir. Daha ¢ok saglik alaminda kullanilan meta-analiz yontemi,
bilimsel calismalarin artmasiyla sosyal ve egitim alaninda da kullanilan arastirma sentez
yontemlerinden biri olmustur. Tiirkiye’de Ogrenciler, 6gretmenler, aileler iizerine deneysel,
iliskisel, betimsel modellerde bir¢ok akademik calismalar yapilirken okul Oncesi donem
cocuklarinin say1 hissi becerisini inceleyen g¢aligmalarin biitiinsel olarak ele alindigi, farkl
matematik miidahalelerinin ¢ocuklarin say1 hissi becerisi gelisiminin etkisine yonelik meta-analiz
calismasina rastlanmamaktadir.

Bu arastirmada Tiirkiye’de 2000-2023 yillar1 arasinda yayinlanmis tezlerin ve makalelerin
ele alinmasi ve bu calismalarin nicel sonuglarina ait etki degerleri ile meta-analiz calismasi
yapilarak, c¢ocuklarin sayr hissi becerilerinin gelisiminin desteklenmesine dikkat g¢ekmek
amaglanmaktadir. Ayn1 zamanda Tiirkiye’de yapilmis farkli matematik miidahalelerini konu alan
calismalarin okul 6ncesi donem ¢ocuklarinin say1 hissi becerilerine etkisinin genel etki biiyiikliigii
ne oldugu ve bu biiyiikliige etki eden moderatdr degiskenlerin neler olabileceginin arastirilmast
amagclanmustir.

Yontem

Tirkiye’de farkli matematik miidahalelerinin okul oncesi donem g¢ocuklarinin say1 hissi
becerine etkisi ile ilgili yapilmis ¢aligmalarin incelenmesini konu alan bu arastirma meta-analiz
modeli olarak tasarlanmistir. Meta-analiz, belirli bir konu alaninda yapilmis ¢alismalarin belirli
Olciitlerde ele alinan nicel sonuglarinin biitiinlestirilmesinde kullanilan bir aragtirma sentezi
yontemidir. Elde edilen sonuglar arastirmacilara alanyazinda nasil ¢aligmalara ihtiya¢ oldugu,
uygulayicilara hangi yontemlerin etkili oldugu konusunda rehberlik etmektedir (Glass, 1976;
Kanadli, 2022).
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Calisma Grubu

Aragtirmanin ¢alisma grubunu, Tiirkiye’de 2000 ile 2023 yillar1 arasinda yapilan
caligmalardan farkli matematik miidahalelerinin okul 6ncesi donem cocuklarinin sayi hissi
becerilerini gelistirmeyi konu alan 87 deneysel calisma olusturmaktadir. Hangi calismalarin ele
alimacagina karar vermek igin se¢im kriterleri belirlenmistir. Bu kriterler su sekildedir:

e Matematik miidahalelerinin okul 6ncesi donem ¢ocuklarinin say1 hissi becerilerine etkisini
inceleyen arastirmanin ele alinmasi

e Arastirmanin Tirkiye’de yapilmis olmasi
e Aragtirmanin normal gelisim gosteren yas grubu 60-72 ay olan ¢ocuklarla yapilmis olmasi
e Meta analiz i¢in istatistiki bilgiler iceren aragtirmalar olmast

e On test-son test uygulamasi yapilmis ve kontrol/deney gruplar1 arasinda karsilastirma
yapan deneysel, yar1 deneysel desende arastirmalar olmasi

Veri tabanlarinda tarama sonucu ulasilan 87 c¢alismadan kontrol-deney gruplu olmayan
calismalar, standart sapma, aritmetik ortalama gibi meta analizde etki degeri hesaplamada
kullanilmasi gereken nicel degerlere sahip olmayan calismalar; ayni ¢alisma grubuna ait tez ve
makalelerden, makale olanlar bu arastirmaya dahil edilmemistir. Ulasilan 87 ¢alismadan dahil
edilme kriterini saglayan 9’u yiiksek lisans tezi, 4’1 doktora tezi, 2’si makale olmak tizere toplam
15 caligma aragtirma kapsaminda incelenmistir.

Orneklem sayilari ele alindiginda ise deney gruplari toplami 300 (%50,17), kontrol gruplart
toplam1 298 (%49,83) olmak iizere toplam 598 ¢ocuk iizerinde gerceklestirilen ¢aligmalardan elde
edilen verilerle bu arastirma gerceklestirilmistir. Caligmalarin tirii, yili ve matematik
miidahalelerine gore frekans ve yiizde degerleri Tablo 1’de verilmistir.

Tablo 1. Meta analize dahil edilen ¢alismalarin betimsel 6zellikleri

Calisma Tiirii f %
Yiiksek Lisans Tezi 9 60
Doktora Tezi 4 26,67
Makale 2 13,33
Calisma Yil1 f %
2007 1 6,67
2008 1 6,67
2012 1 6,67
2017 2 13,33
2020 1 6,67
2021 2 13,33
2022 5 33,33
2023 2 13,33
Miidahale Tiirii f %
Drama 3 20
Etkinlik 5 33,33
Materyal 2 13,33
Proje 3 20
Teknoloji 2 13,33
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Tablo 1 incelendiginde okul 6ncesi donem ¢ocuklarinin farkli miidahaleler ile say1 hissi
becerisinin gelistirmeyi konu alan 2000-2023 yillar1 arasindaki ¢aligmalarin taranmasindan elde
edilen caligmalar ve degerlendirme kriterlerine gore segilen 15 ¢aligmanin dagiliminda, en ¢ok
calismanin 2022 (%33,33) yilinda yapildig1 gériilmektedir. En fazla ¢alisma tiiriinii yiiksek lisans
tezlerinin (%60) olusturdugu, doktora tezlerinin (%26,67) ve makale ¢aligmalarinin (%13,33) az
sayida oldugu goriilmektedir. Caligmalarin konusu olan miidahaleler dikkate alindiginda en ¢ok
etkinligin (%33,33) cocuklarin say1 hissi becerisinin gelistirilmesinde ele alindig1 goriilmektedir.

Veri Toplama Aracglari

Arastirma kapsaminda ele alinan caligmalarin 6zelliklerine ve nicel verilerine kolayca
ulasabilmek i¢in ‘Kodlama Formu’ olusturulmustur. Bu form ¢alismalara ait yayin yili, yontemi,
yayin tiirii, konusu, istatistik bilgileri, 6rneklem sayis1 ve yas grubu degiskenlerinin oldugu excel
form seklinde hazirlanmistir. Her bir ¢alisma yazara ait soy isimle adlandirilarak formdaki bilgiler
satir satir doldurulmus ve alaninda goérev yapan ti¢ okul oncesi 6gretmeninden goriis alindiktan
sonra form uygulamaya hazir hale gelmistir.

Veri Toplama Siireci

Aragtirma verileri 2023 yil1 Kasim ayinda toplanmistir. Yiiksekdgretim Kurulu (YOK) veri
tabanindan ‘okul dncesi’, ‘erken matematik miidahalesi’, ‘say1 hissi’, ‘say1 algist’, ‘say1 duygusu’
kelime grubu yazilarak alanda yapilan tiim yiiksek lisans ve doktora tezleri; uluslararasi dergi veri
tabanlarinda taramalar yapilarak 2000-2023 yillar1 arasinda yayilanmis 87 calismaya ulasilmistir.
Arastirmaya dahil edilme kriterlerini saglayan 15 ¢aligmaya ait bilgiler, alaninda gorev yapan ii¢
okul 6ncesi 6gretmen ve arastirmaci tarafindan bir hafta i¢inde iki kez ayr1 ayr1 kodlama formuna
girilmigtir. Kodlayicilar arasindaki giivenirligi belirlemek i¢in Miles ve Huberman’in (1994) uyum
yilizdesi= goriis birligi/ (goris birligi + goriis ayriligl) formilii kullanilarak uyum yiizdesi
hesaplanmistir. Elde edilen %93,33’liikk uyum orani, %80’in iizerindeki degerlerin yeterli
giivenirligi gosterdigi kabulii dogrultusunda, kodlamalar arasi giivenirligin yiliksek oldugunu
ortaya koymaktadir.

Degiskenler (Bagimhi-Bagimsiz Degiskenler)

Bu aragtirmada, farkli matematik miidahalelerinin okul 6ncesi donem ¢ocuklarinin say1 hissi
becerilerini gelistirmede etkisi ve ilgili etki biiyiikliigii bagimli degisken olarak ele alinirken;
orneklem sayisi, calismanin tiirii ve miidahale tiirii bagimsiz degiskenler olarak ii¢ baslikta ele
alinmistir. Bagimsiz degiskenlerin igerikleri:

-Orneklem say1s1: 20°nin alt1, 20 ve iizerinde gocuk sayis1

-Calismanin tiirii: yliksek lisans tezi, doktora tezi ve makale

-Miidahale tiirii: drama, etkinlik, materyal, proje, teknolojidir.
Verilerin Analizi

Meta-analize dahil edilen deneysel calismalara ait deney ve kontrol gruplarinin 6n test-son
test aritmetik ortalamalari, standart sapma sonuglar1 kullanilarak her bir ¢alisma i¢in ‘Cohen’s d’
etki biiyiikliigii istatistigi kullanilarak bireysel etki biiyiikliigiine ulasilmistir. Istatiksel model
seciminde sabit etkiler modeli veya rastgele etkiler modeline gore bireysel etki biiytikliikleri
birlestirilerek ortalama etki biiyiikliigii hesaplanir. Sabit etkiler modeli, ¢aligmalarin birbirine
benzer oldugu ve ¢alismalar arasindaki varyansin sadece 6rnekleme hatasindan kaynaklandigini
varsayar. Rastgele etkiler modeli ise ¢alismalarin 6lgme araglari, 6rneklem 6zellikleri vb. agilardan
farkli olduklarim1 ve 6rnekleme hatasinin yaninda calisma ozelliklerinin de varyansa neden
oldugunu varsayar (Borenstein, Hedges, Higgins ve Rothstein, 2009; Card, 2012; Cooper, 2010).
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Meta-analiz sonucunda elde edilen etki biiylikliikleri, Cohen’in (1992) etki biiylkligi
siniflandirmasi kullanilarak yorumlanabilir:

-0,20 ve 0,50 arasinda ise kiiciik diizeyde etkisi vardir.
-0,50 ve 0,80 arasinda ise orta diizeyde etkisi vardir.
-0,80’den biiyiik ise genis diizeyde etkisi vardir.

Arastirmaya dahil edilen ¢aligmalarin etki biiyiikliiklerinin dagiliminin heterojenlik yapisi,
Q testine ve onun tamamlayicist olan I? istatistigine gore belirlenmistir. [>’nin yorumlanmasinda,
%25 diisiik diizeyde, %50 orta diizeyde ve %75 yiiksek diizeyde heterojenligi gostermektedir
(Cooper, Hedges ve Valentine, 2019).

Arastirmadaki ¢alismalarin sahip oldugu etki biiyiikliiklerinin dagilimi heterojen yapiya
sahipse bu etki biiyiikliikleri arasindaki varyansin nedenlerinin acgiklanabilmesinde meta-
regresyon ve alt-grup analizlerinden yararlanilir. Bu analizde etki biiyiikliigii bagimli degisken,
heterojenlige neden oldugu diisiiniilen faktor bagimsiz degisken olarak ele alinir. Faktor olarak
secilen bagimsiz degisken 6zellikleri agisindan kodlanir. Analiz sonucunda bagimsiz degiskenin,
bagimlh degisken olan etki biiyiikliiklerinin anlamli bir yordayicist olup olmadig: test edilir
(Kanadli, 2022).

Arastirmaya dahil edilen ¢aligmalarin istatiksel verilerinin analizinde CMA (Comprehensive
Meta Analysis) programi ve Microsoft Excel programi kullanilmistir. Analizden elde edilen sonug
tablolar1 bulgular kisminda paylagiimistir.
Bulgular

Meta-analiz sonucunda hesaplanan sabit etkiler ve rastgele etkiler modeli birlestirmeleri,
heterojenlik testi, yayin yanliligi, alt-grup analizleri alt basliklarda sunulmustur.

Genel Etki Biiyiikliigiine fliskin Bulgular
Tablo 2: Etki biiyiiklikleri ve heterojenlik testi
%95’1lik Giiven Arahg:

Ortalama ..
Model n Etki 7 Standart Alt Ust sd Q D P
e T Hata Siir Sinir
Biiyiikliigii
Sabit
Etkiler 15 1,09 12,01 0,09 0,91 1,27
Modeli
Rastgele
Etkiler 15 1,45 5,21 0,28 0,90 1,99 14 117,88 .000 88,12
Modeli

Tablo 2’de ¢alismalarin heterojenlik testi bulgularina bakildiginda, p degeri istatiksel olarak
anlamli oldugu (.000) i¢in ve Q degerinin (117,88) ki-kare tablosunda 0,05 giiven diizeyinde 14
serbestlik derecesine karsilik gelen kritik deger olan 23,685’ten biiylik oldugu i¢in bireysel etki
biiyiikliiklerinin dagilimin heterojen yapida oldugu sdylenebilir. Ote yandan I? istatistik degerinin
%75 diizeyinin lizerinde olmasi (88,12) etki biiyiikliiklerinin dagilimin heterojen 6zellige sahip
oldugunu gostermektedir.

Model sec¢iminde heterojenlik testinden elde edilen degerlere bakilarak ve birincil
calismalarin alanyazindan toplanmasi halinde rastgele etkiler modelinin se¢ilmesinin daha makul
bir tercih olacagin belirtildiginden, bu ¢alismada etki biiyiikliiklerinin birlestirilmesinde rastgele
etkiler modeli kullanilmasina karar verilmistir (Kanadl1,2022). Dolayistyla farkli miidahalelerin
okul oncesi donem g¢ocuklarinin say1 hissi becerisine etkililigi, rastgele etkiler modeline gore
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karsilastirmalarla analizler yapilmistir. Analize dahil edilen 15 c¢alismanin rastgele etkiler
modeline gore %95 gliven araliginin alt sinir1 0,90 ve tist sinir1 1,99, ortalama etki biiyiikligi 1,45,
ortalama etki biiyiikliigiinlin standart hatas1 0,28 olarak hesaplanmistir. Cohen’in (1992) etki
biiyiikligii siniflandirmasina gore ortalama etki biiyiikliigiiniin genis aralikta yer aldigi, buna gore
miidahalelerin ¢ocuklarin say1 hissi becerisinin gelisimine etkisinin olumlu ydnde oldugu
sOylenebilir.

Sekil 1°de meta-analizi yapilan calismalara ait orman grafigi verilmistir. Ortalama etki
bliytikliigiiniin 1,45 sonucuna ulasildigi bu arastirmada grafikteki kareler analize dahil edilen
calismalarin bireysel etki biiyiikliiklerini gdstermektedir. En biiyiik etki biiyiikligline sahip
calisma Aslan (2022) iken en diisiik etki biiyiikliigiine sahip Cihan’in (2022) ¢alismasidir.

Cahsmanm Adi Etki Standart  Varyans Ortalamalar Arasi Fark ve %95 GA

Biiyiikliigii Hata
ASLAN,2022 10,062 1,347 1,814
CAN, 2022 1,741 0,346 0,120
CYHAN,2022 -0,140 0,367 0,135 L
DOGAN,2020 7,536 1,157 1,339
ERDOGAN, 2017 0,945 0,344 0,119 —
ERGENEKON,2023 1,285 0,326 0,106
KACAR,2007 0,838 0,230 0,053 —
KYLYCKAYA 2017 0,913 0,236 0,056 -
MUMCU, 2022 0,961 0,466 0,217
NAS, 2021 2,129 0,278 0,077 A
OZBYLEN,2023 0,552 0,316 0,100 4
SEZER 2008 0,915 0,452 0,205 .9
SOMUNCU,2021 0,677 0,378 0,143 . =
SEN, 2022 1,669 0,445 0,198 e |
TASKYN,2012 0,089 0,428 0,183 B
Pooled 1,449 0,278 0,077 A
Prediction Interval 1,449

1,00 0,50 0,00 0,50 1,00

Sekil 1: Calismalarin etki biiytikliigii degerleri dagilimini gésteren orman grafigi

Yayimn Yanhhgi Bulgular:

Yayimn yanliligi, gorece yiiksek etki bliylikligli rapor eden, istatistiksel olarak anlamli
bulgular1 olan ¢aligmalarin yaymlanma olasiliginin yiiksek olmasi olarak tanimlanmaktadir. Bu
calismalarin meta-analize dahil edilmesi sonuglarin yanli olmasina neden olabilmektedir (Kanadls,
2022). Yapilan meta-analizdeki etki biiylikligliniin gecerli bir sonu¢ olmasi ve yayin yanliliginin
olup olmadiginin belirlenmesinde kullanilan Huni grafigi Sekil 2’de sunulmustur.
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Sekil 2: Yayin yanliliginin olmadigini gdsteren simetrik bir huni grafigi

Huni grafigi, calismalarin etki biiytikliiklerinin genel etki biiylikliigli etrafindan nasil
dagildigini gosterir. Eger yayin yanlilig1 yoksa bu dagilim grafigi sinirlar igerisinde ve genel etki
biiytikliigiinii gdsteren ¢izginin her iki yaninda simetrik olmalidir (Borenstein vd.,2009). Yapilan
analize ait huni grafiginde, calismalarin etki biiyiikliikleri simetrige yakin bir goriintiiye sahip
oldugundan yayin yanlili1 var veya yok demek 6znel bir yorum olacaktir. Funnel plota gre yayin
yanliligin hi¢ olmamasi i¢in meta-analizde olmayan 1 adet zit yonde sonuglar i¢eren ¢alismanin
huni grafigine dahil edilmesi gerekmektedir.

Yaym yanliligini degerlendirmek amaciyla yapilan diger analizlerde, Begg-Mazumder
testinde Kendall’s tau p-value (2-tailed) degeri 0,125>0,05 oldugundan, test sonucunun anlaml
olmamasi yayin yanlilig1 olmadiginin gostergesidir. Egger’s testinde ise p-value (2-tailed) degeri
0,023<0,05 oldugu i¢in yaym yanlilig1 vardir. Fail-safe N degerine bakildiginda ise meta-analize
dahil edilmis 15 akademik c¢alismanin sonuglarini gecersiz kilabilmek icin aksi yonde sonuglar
iceren 691 calisma yapilmasi gerekmektedir. Bu deger (691) incelenen calismaya (15) gore biiylik
bir say1 oldugu i¢in aslinda bu meta-analizde yayin yanlilig1 olmadigini sdylemek miimkiindiir.

Diger taraftan aragtirmaya dahil edilen 15 ¢aligma Tiirkiye’de farkli miidahalelerin okul
oncesi donem c¢ocuklarinin say1 hissi becerisine etkisini incelemeye yonelik yapilmis tiim
calismalardan (nitel, nicel, karma vb) analize dahil edilme kriterine gore ulasilabilmis
calismalardan olusmaktadir. Bu durumda yapilan meta-analiz sonucunda yaymn yanliliginin
olmadigi ifade edilebilir. Sonug olarak Duwal and Tweedie Trim and Fill testinde yayin yanliligini
yok edecek eklenmesi beklenen ¢alisma sayisinin azligina ve Fail-safe N testinden elde edilen hata
koruma sayisina bakildiginda, bu meta-analiz ¢alismasinin giivenilir oldugu soylenebilir.

Alt Grup Analizleri

Meta-analizi yapilan ¢aligmalarin ortalama etki biiyiikliigiliniin heterojenligini agiklamak i¢in
orneklem sayisi, ¢alismanin tiirii, miidahale tiirii moderator degisken olarak se¢ilmis ve alt grup
analizleri yapilmistir. Bu analizlerle arastirmaya konu olan okul 6ncesi donem ¢ocuklarinin sayi
hissi becerisinin gelismesinde farklt miidahalelerin kullanilmasi ile diger 6gretim yontemlerinin
(kontrol gruplarinda uygulanan klasik 6gretim) kullanilmasinin etkililigini ortaya koymak icin
belirlenen moderatdrlere ait Analog ANOVA sonuglar1 Tablo 3’te sunulmustur.
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Tablo 3: Calismalarin yapildig1 6rneklem sayilarina gore farkli miidahalelerin say1 hissi
becerisine etkisinin etkililigi

%95 Giiven .05
Degisken n Etki Standart  Arahg ) s Giiven 0 D
Biiyiikliigii Hata Alt Ust Diizeyi $
Siir Smir X2
Orneklem 20 alt1 9 1,959 0,543 0,894 0,024
Sayisi 20 ve 6 1,231 0,241 0,758 1,704
usti
Toplam 15 1,351 0,22 0919 1,783 1 3,84 1,497 0,221

Tablo 3 incelendiginde farkli miidahalelerin kullanilmasinin 6rneklem sayis1 acisindan okul
oncesi donem c¢ocuklarinin say1 hissi becerilerine en yiiksek etki biiytikliigliniin 1,959 ile 6rneklem
say1s1 20°nin altinda olan ¢aligmalarda, en diisiik etki biiytikliigiiniin 1,231 ile 6rneklem sayis1 20
ve iistii olan galigmalarda oldugu gériilmektedir. Orneklem sayis1 agisindan gruplarin toplam etki
biiyiikligii ise ¢ok genis diizeyde (1,351) oldugu sdylenebilir. Heterojenlik testi sonucunda Q
istatistiksel degeri 1,497 olarak hesaplanmistir. Ki-kare tablosunda %95 anlamlilik diizeyinde 1
serbestlik derecesinde kritik deger 3,84 tiir. Bu arastirmada hesaplanan Q degeri 1,497 kritik deger
olan 3,84’ten kiiciik oldugu i¢in gruplarin etki biiyiikliiklerinin dagilimi homojen olup bu
dagilimda anlamli bir farklilik yoktur (p=0,221>0,05). Diger bir deyisle farkli miidahalelerin
cocuklarin say1 hissi becerisine etkisinde drneklem sayisinin hem 20’nin altinda hem de 20 ve
iistiinde olmasi etki biiyiikliigiinii degistirmemektedir.

Tablo 4: Calismalarn tiiriine gore farkli miidahalelerin say1 hissi becerisine etkisinin etkililigi

%95  Giiven .05
<. Etki Standart  Arahg Giiven
Degisken " Biyikligi  Hata At O S Dizeyi ¢ P
Smir  Simir X2
Calisma  Y.Lisans 9 1,872 0,491 0,91 2,835
Tiirt Doktora 4 1,44 0,191 1,066 1,814
Makale 2 0,871 0,191 0,496 1,246
Toplam 15 1,206 0,13 0951 1462 2 599 6,411 0,041

Tablo 4 incelendiginde farkli miidahalelerin kullanilmasinin ¢aligma tiirii agisindan okul
oncesi donem ¢ocuklarinin say1 hissi becerilerine en yiiksek etki biiytikliigiiniin 1,872 ile yiiksek
lisans tezlerinde, en diisiik etki biiyiikliigiiniin 0,871 ile makalelerde oldugu goriilmektedir.
Caligma tiirli agisindan gruplarin toplam etki biiytikliigii ise ¢ok genis diizeyde (1,206) oldugu
sOylenebilir. Heterojenlik testi sonucunda Q istatistiksel degeri 6,411 olarak hesaplanmistir. Ki-
kare tablosunda %95 anlamlilik diizeyinde 2 serbestlik derecesinde kritik deger 5,99°dur. Bu
arastirmada hesaplanan Q degeri 6,411 kritik deger olan 5,99’dan biiyiik oldugu icin gruplarin etki
biiyiikliiklerinin dagilimi heterojen olup bu dagilimda anlamli bir farklhilik vardir diyebiliriz
(p=0,041<0,05). Diger bir deyisle farkli miidahalelerin ¢ocuklarin say1 hissi becerisine etkisinde
caligma tiiriiniin yiiksek lisans tezi, doktora tezi ve makale olmasi etki biiyiikliglini
degistirmektedir.

Tablo 5: Miidahale tiiriine gore farkli miidahalelerin say1 hissi becerisine etkisinin etkililigi

%95 Giiven .05
Degisken n Etki Standart Arah@1 s Giiven 0 D
Biiyiikliigii = Hata Alt Ust Diizeyi s
Smir  Simir X?
Drama 3 322 1,67 -0,06 6,49
Etkinlik 5 0,89 0,16 057 121
Miidahale  Materyal 2 1,12 0,24 0,66 1,59
Tirti Proje 3 325 0,87 155 4,96
Teknoloji 2 0,55 0,36 -0,16 1,26
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Toplam 15 098 0,12 073 122 4 9,488 10,70 0,03

Tablo 5 incelendiginde farkli miidahalelerin kullanilmasinin miidahale tiirii agisindan okul
oncesi donem c¢ocuklarinin say1 hissi becerilerine en yiiksek etki biiytikliigliniin 3,25 ile proje
calismalarinin, en disiik etki biiyiikligliniin 0,55 ile teknoloji destekli galigmalarin oldugu
gorilmektedir. Miidahale tiirli agisindan gruplarin toplam etki biiyiikliigii ise genis diizeyde (0,98)
oldugu soylenebilir. Heterojenlik testi sonucunda Q istatistiksel degeri 10,70 olarak
hesaplanmuistir. Ki-kare tablosunda %95 anlamlilik diizeyinde 4 serbestlik derecesinde kritik deger
9,488’dir. Bu arastirmada hesaplanan Q degeri 10,70 kritik deger 9,488’den biiyiik oldugu i¢in
gruplarin etki biiytikliiklerinin dagilimi heterojen olup bu dagilimda anlamli bir farklilik vardir
(p=0,03<0,05). Diger bir deyisle farkli miidahalelerin ¢ocuklarin say1 hissi becerisine etkisinde
drama yontemi, etkinlikler, materyal kullanimi, proje yaklasimina dayali 6gretim, teknoloji
destekli 6gretim yontemlerinin kullanilmasi etki biiytikliiglini degistirmektedir.

Yapilan meta-analiz bulgulari, okul 6ncesi donem ¢ocuklarinin say1 hissi becerisine yonelik
farkli miidahalelerin genel olarak yiiksek diizeyde etkili oldugunu; bu etkinin miidahale tiiriine ve
caligma tiirtine gore anlamli bigimde farklilagtigini, ancak 6rneklem sayisina gore anlaml bir
farklilik géstermedigini ortaya koymustur.

Tartisma

Tiirkiye’de 2000 ile 2023 yillar1 arasinda yapilmis ¢caligmalarla sinirli olan bu arastirmada,
farkli matematik miidahalelerinin okul Oncesi donem c¢ocuklarinin sayr hissi becerilerinin
gelisiminde deney grubu lehine olumlu yonde etkisi oldugu goriilmiis olup buna paralel bir¢cok
calisma alanyazinda yer almaktadir (Akuysal Aydogan ve Sen, 2011; Aslan, 2022; Can, 2022;
Cihan, 2022; Celik, 2013; Dogan, 2020; Erdogan, 2017; Ergenekon, 2023; Giilleci, 2019; Kagar,
2007; Kandemir, 2019; Kiligkaya, 2017; Mumcu, 2022; Mutlu, Olkun ve Cumhur, 2019; Nas,
2021; Nisan, 2017; Ozbilen, 2023; Park, 2012; Sezer, 2008; Somuncu, 2021; Sen, 2022; Taskin,
2012; Uyar Aydin, 2022; Yiizbasioglu, 2019). NCTM (2000) yasamin her alaninda matematiksel
bilgi ve beceriyi kullanabilen bireyler yetistirilmesinde politika yapicilar, 6gretmenler kadar
ailelerin de egitim siirecinde aktif olmasina vurgu yapmaktadir.

Ulkemizde yapilan aile katilimli ¢alismalarda, ailelerin okul 6ncesi ¢cocuklariyla evde nasil
etkinlikler yapmasi yoniinde farkindaliklar1 artirilirken, bu ¢alismalar sonucunda ¢ocuklarin say1
hissi ve islem becerilerinin gelismesinde aile katkisinin deney grubu lehine olumlu yonde etkisi
oldugu vurgulanmaktadir (Akinc1 Cosgun, 2018; Ergenekon, 2023; Giile¢ ve Ivrendi, 2017;
Haktanir, 2021; Uslu Cavdarci, 2016; Uzun, 2013). Ancak Giinay Bilaloglu’nun (2014) okul
oncesi donem c¢ocuklar1 ve aileleriyle yapmis oldugu caligmada aile katilim etkinliklerinin
uygulandig1 deney grubunun kontrol grubuna oranla matematik yetenek puanlarinda énemli bir
artis olmadigr gézlemlenmistir. Nitekim Giirgah Ogul’un (2020) okul 6ncesinde d6grenim goéren
40 ¢ocuk ve anneleriyle yaptig1 calismada, ¢cocuklarin kullandigi matematik dili ile annelerinin
kullandig1 matematik dili arasinda istatiksel olarak anlamli pozitif yonde iliski bulundugu tespit
edilmistir. Tim bu sonuglar birlikte ele alindiginda okul 6ncesi donem ¢ocuklarinin say1 hissi
becerilerinin, matematigi kullanma yeteneklerinin gelistirilmesinde hem evde aileler tarafindan
iletisim firsatlar1 yaratilarak destek verilmesi hem de okul programlarinda geleneksel 6gretim
programinin disinda etkinlikler, projeler, materyallerle 6grenme siirecinin zenginlestirilmesi
gerektigi sdylenebilir.

Mononen, Aunio, Koponen ve Aro’nun (2014) matematik giicliigii ¢eken risk altindaki
cocuklara uygulanan erken matematik miidahalesinin etkisini analiz ettikleri ¢alismada, kontrol ve
deney gruplu 19 caligma incelenmistir. Bilgisayar destekli 6gretim, oyun oynama, matematik
kavramlarinin 6gretiminde somut-soyut temsillerinin kullanilmasi gibi miidahalelerin erken
donemdeki ¢ocuklarin matematiksel becerilerinin gelistirilmesinde yiiksek etki biiytikliigiine sahip
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oldugu saptanmistir. Yurtdisinda yapilan diger calismalarda da erken matematik becerilerini
gelistirmeye yoOnelik hazirlanan programlarin okul 6ncesi donem c¢ocuklarin biligsel becerilerini
olumlu yonde etkiledigine deginilmistir (Arnold, Fisher, Doctoroff ve Dobbs, 2002; Baroody,
Eiland, Purpura ve Reid, 2012; Cheung ve McBride-Chang, 2015; Dyson, 2011; Griffin, 2004;
Jordan, Dyson ve Glutting, 2011; Kermani, 2017; Liang, Zhang, Long, Deng ve Liu, 2020; Lin,
2022; Mildenhall, 2014; Papadakis, Kalogiannakis ve Zaranis, 2018; Schacter vd., 2016).

Arastirmanin moderator analizleri sonucunda, 6rneklem sayisinin 20°nin altinda ya da 20 ve
iizerinde olmasinin, sinif i¢i uygulamalarin c¢ocuklarin bagarisi {lizerinde anlamli bir fark
yaratmadig1 goriilmiistiir. Ote yandan, Basit ve Deniz’in (2021) Tiirkiye’de yapilmis tezleri
inceledigi meta-analiz calismasinda, 6rneklem sayisinin 20’nin altinda olmasinin, okul oncesi
donem cocuklarma yonelik egitimsel miidahalelerin gelisim {izerindeki etkisini artirdigi ifade
edilmistir. Bu duruma paralel olarak Toprak ve Giines’in (2019) 18 okul Oncesi 0gretmeni ile
yaptigt durum calismasinda, 6gretmenler matematik etkinliklerini yaptirirken c¢ocuklara sira
gelmedigini, birebir ilgilenmede sorun yasadiklarini belirtirken, 5-6 yas grubu igin sif
mevcudunun 12-13’i gegmemesi gerektigini ifade etmiglerdir.

Arastirmada ele alinan ¢aligmalarin miidahale tiirleri agisindan drama yontemi, etkinlikler,
materyal kullanimi, proje yaklasimina dayali 6gretim, teknoloji destekli dgretim yontemlerinin
kullanilmast olumlu yodnde say1 hissi becerisinin gelisimini etkiledigi goriiliirken, bunlarin
geleneksel 6gretim yontemlerinin disinda arastirmacilarin yaptiklari uygulamalar olduguna dikkat
cekmek gerekir. Nitekim Kazu ve Yesilyurt’un (2008) 430 6gretmenin goriisleri ile 6gretim arag-
gereclerini kullanim amaglarin1 ele aldigi ¢aligmada G6grencilerin yaraticilik, problem ¢ézme
becerisini gelistirme, basarisin1 degerlendirme ile sinif kontroliinii saglama gibi amaglarda isteksiz
oldugu belirlenmistir. Bu durum arastirmacilarin materyal hazirlama, farkli yontem ve programlari
uygulama gibi farkli miidahalelerde 6gretmenlerden daha istekli oldugunu diisiindiirmektedir.

Sonuc ve Oneriler

Incelenen ¢alismalardaki arastirmacilarin materyal hazirlama, farkli ydntem ve programlari
uygulama gibi farkli miidahalelerde O6gretmenlerden daha istekli oldugunu g6z Oniinde
bulundurulursa, ogretmenlere geleneksel Ogretimden farkli Ogretim ortamlari1 tasarlamalari,
Ogretim materyallerine karst olumlu bakis agis1 gelistirmeleri konusunda tesvik edilmesi
onerilmektedir.

Tiirkiye’de yapilan lisansiistii tezlerin yayinlandigi YOK veri tabaninda ‘okul éncesi’ diye
aratildiginda 2647 teze, ‘okul Oncesi 6gretmen’ diye aratildiginda 799 teze ulasildigi ve bu
arastirmanin okul 6ncesi donem ¢ocuklarin say1 hissi becerilerini ele alan sadece 15 ¢aligmanin
sentezlenmesini kapsadigi diistliniiliirse, farkli 6gretim miidahaleleri ve genis 6rneklem gruplariyla
caligmalar yapilarak alanyazina katki saglanabilir. Bu arastirmanin sonuglarina gore, calisma
tiirleri agisindan lisansiistii caligmalarin makalelere kiyasla daha biiyiik etki biiyiikliigiine sahip
olmasi, lisansiistii 6grencilerin tez g¢aligmalarinda okul Oncesi donem c¢ocuklarinin bilissel
gelisimini ele alan arastirmalara yonlendirilebilecegini gostermektedir. Calismalarda miidahale
sonras1 gdzlemlenen matematik ve say1 becerisinin gelismesi durumunun, ilerleyen déonemlerde
de devam edip etmedigine dair boylamsal ¢aligmalara da yer verilerek literatiire katki saglanabilir.

Aragtirma kapsaminda ulasilan 87 calismadan 15 g¢alismanin ele alinmasinda seg¢im
kriterlerini g6z dniinde bulundurursak yapilan ¢alismalarin bir kisminda SPSS programindan elde
edilen analiz sonuglar1 paylasilirken aritmetik ortalama, standart sapma gibi meta-analiz i¢in
onemli olan degerlere yer verilmedigi goriilmiistiir. Arastirmacilarin, arastirma verilerinden
ulastiklar1 sonuglart daha detayli vermesi yapilacak meta-analiz ¢alismalarinda daha ¢ok veriyle
anlaml1 sonuglara ulagilmasini saglayacaktir. Benzer sekilde ¢aligmalarda gocugun cinsiyeti, anne-
baba egitim diizeyleri, kardes sayisi, okul dncesi egitimde kacinct yili oldugu gibi demografik

153



Nuran Tutkun , Sare Sengiil

bilgilerin; miidahalenin kag hafta, ka¢ oturumda yapildiginin paylasilmasi da alt-grup analizleri
yapilirken degiskenlerin karsilagtirilmasina ve detayli rapor edilmesine katki saglayacaktir.

PISA 2022 Tiirkiye raporu incelendiginde okul oncesi egitime bir y1l katilmak OECD
iilkeleri 6grencilerinin matematik performansin1 24 puan artirirken Tirkiye’deki dgrencilerin
matematik performansin1 30 puan artirmaktadir. Okul Oncesi egitimde gecirilen siire arttik¢a
OECD iilkeleri Ogrencilerinin matematik performansi anlamli olarak artarken Tiirkiye’deki
ogrencilerin matematik performansinda benzer bir artis goriilmemektedir. Ogrenmeye ayrilan
zaman siiresince performansi etkileyen degiskenin ne oldugu tizerine c¢alismalar yapilarak okul
oncesi 0gretim programi, ogretmen uygulamalarmin iyilestirilmesi saglanmalidir. Okul 6ncesi
egitimde ailenin katkis1 da goz onilinde bulundurulsa 6gretim programlarinda aileye de yer verilen
hizmet i¢i egitimler tasarlanmalidir.
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Abstract

This study was conducted to examine the effect of different mathematics interventions on number sense skills of
preschool children. For this purpose, an answer to the question "What is the overall effect size of different mathematics
interventions on number sense skills of preschool children in studies conducted in Turkey?' was sought. In addition,
analyses were conducted to determine whether the development of children’s number sense skills varied according to
sample size, study type and intervention type. The keywords determined for the research were searched in databases
and 87 studies consisting of articles and postgraduate theses were reached, and 15 studies that met the evaluation
criteria were included in the study. The effect size values of these studies were calculated and the data were analyzed
based on the random effects model. CMA (Comprehensive Meta Analysis) program was used to analyze the data.
According to the findings obtained from the research, it was determined that there was a positive and large (1.45)
relationship between mathematics interventions and the development of number sense skills. In addition, while the
effect sizes of the studies did not show a significant difference according to the number of samples, it was determined
that there was a significant difference according to the type of study and intervention type.

Keywords: Early math intervention, Meta-analysis, Preschool, Number, Number Sense

Ozet

Bu arastirma, farkli matematik miidahalelerinin okul 6ncesi dénem cocuklarinin sayr hissi becerilerine etkisini
incelemek amaciyla yapilmistir. Bu amag¢ dogrultusunda ‘Tiirkiye’de yapilmis calismalarda farkli matematik
miidahalelerinin okul oncesi dénem cocuklarinin sayr hissi becerilerine etkisinin genel etki biyiikligii nedir?’
sorusuna yanit aranmistir. Ayrica ¢ocuklarin sayi hissi becerileri gelisiminin orneklem sayisi, ¢alisma tiirii ve
miidahale tiiriine gore degisip degismedigini belirlemek igin analizler yapilmistir. Aragtirma igin belirlenen anahtar
kelimeler veri tabanlarinda aratilarak makale ve lisansiistli tezlerden olusan 87 calismaya ulasilmis, degerlendirme
kriterlerini saglayan 15 ¢aligma arastirmaya dahil edilmistir. Bu ¢aligmalarin etki biiyiiklik degeri hesaplanarak
verilerin analizleri rastgele etkiler modeli esas alinarak yapilmistir. Verilerin analizinde CMA (Comprehensive Meta
Analysis) programi kullanilmistir. Arastirmadan elde edilen bulgulara gére matematik miidahaleleri ile say1 hissi
becerilerinin gelisimi arasinda pozitif yonde ve genis diizeyde (1,45) bir iliski oldugu belirlenmistir. Ayrica
calismalarin etki biiyiikliikleri 6rneklem sayisina gore anlamli bir farklilik géstermezken; ¢aligma tiirii ve miidahale
tiirtine gore anlaml bir farklilik gosterdigi tespit edilmistir.
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Introduction

In the transition to the information society, daily needs are changing day by day with
technology, and the use of numbers, which is indispensable for our lives, opens a new window of
information in human thought. From the first moment they come into the world, children interact
with their environment, instinctively mix and arrange objects, and try to understand by asking
questions. In this process, he starts to use mathematical language with expressions such as his own
age, the number of toy cars, very hot, a little sweet, etc. with the people he is in dialogue with
(Erdogan and Baran, 2005). Now, when children are shopping, their numbers are not in the price
of bicycles; The tablet is looking for how many inches the screen size is, the amount of computer
memory, the resolution of the camera. Numbers, which are in our lives in every sense, are also the
basis of mathematics education. Mathematics education is not only about making pen-paper
calculations with numbers, but also about knowing four operations; At the same time, it aims to
develop 21st century skills such as flexible, critical, creative thinking, making predictions, and the
perception of numbers that can produce solutions to the problem using references (Acar and Peker,
2022).

Making sense of the number, which is an important part of early childhood, by children at a
young age with the support of educators and family; It is the aim of educational studies to ensure
that they are brought into the society as individuals who can use the number correctly and think
flexibly in problem solving in the future (Akman, 2002; Erdogan and Baran, 2005; Aries, 2017;
National Council of Teachers of Mathematics [NCTM], 2013). Individuals who understand and
can do mathematics will have opportunities to shape their future, while at the same time they will
have a role in the changing world. For this reason, it is emphasized that mathematical competence
is not limited to certain people, but when given the necessary opportunity and support, it should
be made a skill that everyone can have (NCTM, 2000). In this context, the level of mathematics
success is examined with national and international exams and it is important to make the
necessary improvements in mathematics education by making comparisons with previous exams.
However, although there are ups and downs in these exam scores, it is seen that mathematics
success is not at the desired level (Ministry of National Education [MEB], 2022; OSYM, 2023,
PISA, 2022; TIMSS, 2019). The exams measure students' ability to read and interpret data in the
cognitive field, to think flexibly, to reason, to make predictions and choose the appropriate
strategy, and to verify the solutions they find with mathematical claims, beyond their ability to
calculate with numbers (TIMSS, 2019). The foundation of mathematics success, which is
measured by exams in the upper grades, is laid in the preschool period, and it is aimed that children
who start school with many ideas about numbers understand numbers and improve the meaning
of operations with effective mathematics teaching (NCTM, 2000).

NCTM, known for its work on mathematics education, emphasizes the development of
number sense in its explanations of the field of learning numbers and operations. Although there
is no exact definition of number sense, this concept began to be used in the late 1980s. Howden
(1989) defined the sense of number as ‘an accurate intuition of numbers and their relationship to
each other'. NCTM, on the other hand, describes the sense of number as "As students deal with
numbers, they will gradually develop flexibility, which is the most important sign of number
feeling, in thinking about numbers. The sense of number develops when students understand the
magnitude of numbers, develop many different ways of thinking about and represent numbers, use
numbers as a reference point, and form accurate perceptions of the effect of operations on
numbers." While the emphasis was placed on teaching mathematics at an early age, the National
Mathematics Advisory Panel (2008) made recommendations to teachers to develop high-level
learning activities for children aged 3-6 years. These suggestions are: to develop students' natural
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interest in mathematics and their tendency to make sense of their own physical and social world
by using this interest, to benefit from teaching practices and programs that will strengthen students'
ability to represent, communicate and relate mathematical ideas along with their problem-solving
and reasoning processes, to support students' deep and continuous interaction with key
mathematical ideas, mathematics and other integrate activities with each other, introduce
mathematical concepts, methods and language using appropriate experience and teaching
strategies; It includes supporting the learning of all students by continuously and in-depth
evaluation of their mathematical knowledge, skills and strategies.

When the studies conducted in Turkey are considered, it is seen that the sense of number is
mostly handled with primary and secondary school students, while mathematics education at an
early age is emphasized; The scarcity of studies with preschool children draws attention (Acar and
Peker, 2022; Karakoc, 2022). When the studies conducted in the preschool age group are
considered, the relationship between the children's skills for the concept of number with gender,
age, mother and father education level, socioeconomic status of the family, birth order, number of
siblings, region of residence, self-regulation is examined; The effects of different interventions
such as activities prepared with STEM approach, STEM, touch number tablets, game-based
mathematics education program, computer-aided education, use of mathematics-themed
storybooks, project approach-based education program, interactive multi-learning environment,
home-centered number and operation education program, concept teaching program, large
mathematics for young children (BCWP) program, drama method are examined. lullabies and
story books are discussed in terms of mathematical concepts; the development of an early
mathematics skills assessment tool; preschool education programs of different countries were
compared in terms of mathematics content; It is seen that the content analysis of the studies on the
number sense is included (Acar and Peker, 2022; Simple and Sea, 2021; Karakoc, 2022).

With the increase in scientific studies, there is a need for a holistic synthesis of studies in the
subject area. The meta-analysis method, which is mostly used in the field of health, has become
one of the research synthesis methods used in the field of social and education with the increase
in scientific studies. While many academic studies are conducted on students, teachers and families
in experimental, relational and descriptive models in Turkey, there is no meta-analysis study on
the effect of different mathematical interventions on the development of children's number sense
skills, in which studies examining the number sense skills of preschool children are handled
holistically.

In this research, it is aimed to draw attention to the support of the development of children's
number sense skills by considering the theses and articles published in Turkey between 2000-2023
and conducting a meta-analysis study with the impact values of the quantitative results of these
studies. At the same time, it is aimed to investigate the general effect size of the effect of studies
on different mathematics interventions in Turkey on the number sense skills of preschool children
and what the moderator variables affecting this size may be.

Method

This research, which examines the effects of different mathematics interventions on the
number sense skills of preschool children in Turkey, is designed as a meta-analysis model. Meta-
analysis is a research synthesis method used to integrate the quantitative results of studies in a
specific subject area with certain criteria. The results obtained guide researchers about what kind
of studies are needed in the literature and which methods are effective for practitioners (Glass,
1976; Winged, 2022).

Study Group
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The study group of the research consists of 87 experimental studies on the development of

preschool children's number sense skills by different mathematics interventions from the studies
conducted in Turkey between 2000 and 2023. Selection criteria have been established to decide
which studies will be covered. These criteria are as follows:

Discussion of the research examining the effect of math interventions on preschool
children's number sense skills

The research was conducted in Turkey

The study was conducted with children with normal development, the age group of 60-72
months

Research containing statistical information for meta-analysis

There are studies in an experimental, quasi-experimental design that have been pre-test-
post-tested and make comparisons between control/experimental groups.

Of the 87 studies that were searched in the databases, studies that did not have a control-

experiment group, studies that did not have quantitative values such as standard deviation and
arithmetic mean, which should be used in calculating the effect value in the meta-analysis; Theses
and articles belonging to the same study group were not included in this study. Out of the 87 studies
reached, a total of 15 studies, 9 of which were master's thesis, 4 doctoral thesis, and 2 articles,
which met the inclusion criteria, were examined within the scope of the research.

Considering the sample numbers, this research was carried out with the data obtained from

the studies carried out on a total of 598 children, 300 (50.17%) experimental groups and 298
(49.83%) control groups. The frequency and percentage values according to the type, year and
mathematical interventions of the studies are given in Table 1.

Table 1. Descriptive characteristics of the studies included in the meta-analysis

Study Type f %
Master's Thesis 9 60
Ph.D. Thesis 4 26,67
Article 2 13,33
Years of Study f %
2007 1 6,67
2008 1 6,67
2012 1 6,67
2017 2 13,33
2020 1 6,67
2021 2 13,33
2022 5 33,33
2023 2 13,33
Type of Intervention f %
Drama 3 20
Activity 5 33,33
Material 2 13,33
Project 3 20
Technology 2 13,33
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When Table 1 is examined, it is seen that the most studies were conducted in 2022 (33.33%)
in the distribution of 15 studies selected according to the studies obtained from the review of the
studies between 2000-2023 on the development of preschool children's number sense skills with
different interventions and evaluation criteria. It is seen that the highest number of study types are
master's theses (60%), while doctoral theses (26.67%) and article studies (13.33%) are few.
Considering the interventions that are the subject of the studies, it is seen that the most
effectiveness (33.33%) is handled in the development of children's number sense skills.

Data Collection Tools

A'Coding Form' has been created in order to easily access the characteristics and quantitative
data of the studies discussed within the scope of the research. This form has been prepared in the
form of an excel form with the publication year, method, publication type, subject, statistical
information, number of samples and age group variables of the studies. Each study was named
with the surname of the author, the information in the form was filled in line by line, and the form
was ready for application after receiving opinions from three preschool teachers working in the
field.

Data Collection Process

Research data were collected in November 2023. All master's and doctoral theses made in
the field by writing the word group 'preschool’, ‘early mathematics intervention', ‘number sense’,
'number perception’, 'number sense' from the database of the Council of Higher Education (YOK);
By scanning international journal databases, 87 studies published between 2000-2023 were
reached. The information of 15 studies that met the criteria for inclusion in the study was entered
into the coding form twice in a week by three preschool teachers and researchers working in the
field. In order to determine the reliability among coders, the percentage of agreement was
calculated by using the formula of Miles and Huberman's (1994) percentage of agreement =
consensus/ (consensus + disagreement). The concordance rate of 93.33% obtained reveals that the
reliability between codings is high, in line with the assumption that values above 80% indicate
sufficient reliability.

Variables (Dependent-Independent Variables)

In this study, the effect of different mathematics interventions on the development of number
sense skills of preschool children and the size of the relevant effect were considered as dependent
variables; The number of samples, the type of study and the type of intervention are discussed
under three headings as independent variables. The contents of the independent variables are:

-Number of samples: Number of children below 20, 20 and above

-Type of study: master's thesis, doctoral dissertation and article

-Type of intervention: drama, activity, material, project, technology.
Analysis of Data

Individual effect size was reached by using the ‘Cohen's d' effect size statistic for each study
by using the pre-test-post-test arithmetic means and standard deviation results of the experimental
and control groups of the experimental studies included in the meta-analysis. In the selection of
the statistical model, the average effect size is calculated by combining the individual effect sizes
according to the fixed effects model or the random effects model. The fixed effects model assumes
that the studies are similar to each other and that the variance between the studies is only due to
sampling error. The random effects model, on the other hand, assumes that the studies are different
in terms of measurement tools, sample characteristics, etc., and that the study characteristics cause
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variance as well as sampling error (Borenstein, Hedges, Higgins, & Rothstein, 2009; Card, 2012;
Cooper, 2010). The effect sizes obtained as a result of the meta-analysis can be interpreted using
Cohen's (1992) effect size classification:

Between -0.20 and 0.50, it has a small effect.
Between -0.50 and 0.80, it has a moderate effect.
If it is greater than -0.80, it has a wide effect.

The heterogeneity structure of the distribution of effect sizes of the studies included in the
study was determined according to the Q test and its complement I? statistic. In the interpretation
of 12, 25% indicates a low level, 50% a moderate level, and 75% a high level of heterogeneity
(Cooper, Hedges, & Valentine, 2019).

If the distribution of the effect sizes of the studies in the study has a heterogeneous structure,
meta-regression and sub-group analysis are used to explain the reasons for the variance between
these effect sizes. In this analysis, effect size is considered as the dependent variable, and the factor
thought to cause heterogeneity is considered as the independent variable. The independent variable
chosen as a factor is encoded in terms of its properties. As a result of the analysis, it is tested
whether the independent variable is a significant predictor of the effect magnitudes, which are the
dependent variable (Kanadli, 2022).

CMA (Comprehensive Meta Analysis) program and Microsoft Excel program were used in
the analysis of the statistical data of the studies included in the study. The result tables obtained
from the analysis are shared in the findings section.

Results

Fixed effects and random effects model combinations, heterogeneity test, publication bias,
sub-group analyses calculated as a result of meta-analysis are presented under subheadings.

Findings on Overall Effect Size
Table 2: Effect sizes and heterogeneity test

95% confidence interval

Average Standard  Lower Upper )
Model n Effect Size Error Limit  Limit Sd Q P I
Fixed
Effects 15 1,09 12,01 0,09 0,91 1,27
Model
Random
Effects 15 1,45 5,21 0,28 0,90 1,99 14 117,88 .000 88,12
Model

Looking at the heterogeneity test findings of the studies in Table 2, it can be said that the
distribution of individual effect sizes is heterogeneous because the p value is statistically
significant (.000) and the Q value (117.88) is greater than the critical value of 23.685, which
corresponds to 14 degrees of freedom at the 0.05 confidence level in the chi-square table. On the
other hand, the fact that the I? statistical value is above 75% (88,12) indicates that the distribution
of effect sizes has heterogeneous properties.

In this study, it was decided to use the random effects model to combine the effect sizes,
considering the values obtained from the heterogeneity test in the model selection and since it was
stated that it would be a more reasonable choice to choose the random effects model if the primary
studies were collected from the literature. Therefore, the effectiveness of different interventions
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on preschool children's number sense skills was analyzed with comparisons according to the
random effects model. According to the random effects model of the 15 studies included in the
analysis, the lower limit and upper limit of the 95% confidence interval were calculated as 0.90
and the upper limit was 1.99, the average effect size was 1.45, and the standard error of the mean
effect size was calculated as 0.28. According to Cohen's (1992) classification of the size of the
effect, it can be said that the average effect size is in a wide range, and accordingly, the effect of
the interventions on the development of children's number sense skills is positive.

In Figure 1, the forest graph of the meta-analyzed studies is given. In this study, where the
average effect size was 1.45, the squares in the graph show the individual effect sizes of the studies
included in the analysis. The study with the largest effect size is Aslan (2022), while the study
with the lowest effect size is Cihan's (2022).

Cahsmanm Ad: Etki Standart Varyans Ortalamalar Arasi Fark ve %95 GA
Bilyiikliigii Hata
ASLAN,2022 10,062 1,347 1,814
CAN,2022 1,741 0,346 0,120
CYHAN,2022 -0,140 0,367 0,135 |
DOGAN,2020 7,536 1,157 1,339
ERDOGAN, 2017 0,945 0,344 0,119 —
ERGENEKON,2023 1,285 0,326 0,106
KACAR,2007 0,838 0,230 0,053 —
KYLYCKAYA 2017 0,913 0,236 0,056 -
MUMCU, 2022 0,961 0,466 0,217
NAS, 2021 2129 0,278 0,077 e
OZBYLEN,2023 0,552 0,316 0,100 il
SEZER 2008 0,915 0,452 0,205
SOMUNCU,2021 0,677 0,378 0,143 B j
SEN,2022 1,669 0,445 0,198
TASKYN,2012 0,089 0,428 0,183 )
Pooled 1,449 0,278 0,077 A
Prediction Interval 1,449
1,00 -0,50 0,00 0,50 1,004

Figure 1: Forest graph showing the distribution of effect size values of studies

Publication Bias Findings

Publication bias is defined as the high probability of publication of studies with statistically
significant findings that report relatively high effect sizes. The inclusion of these studies in the
meta-analysis may cause the results to be biased (Kanadli, 2022). The Funnel chart used to
determine whether the effect size in the meta-analysis is a valid result and whether there is
publication bias is presented in Figure 2.
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Figure 2: A symmetrical funnel chart showing the absence of arc bias

The funnel chart shows how the impact sizes of the studies are distributed around the overall
effect size. If there is no publication bias, this scatter plot should be symmetrical within its
boundaries and on both sides of the line showing the overall effect size (Borenstein et al., 2009).
In the funnel chart of the analysis, it would be a subjective interpretation to say that there is or is
not publication bias, since the effect sizes of the studies have a near-symmetrical appearance.
According to the funnel plot, in order to avoid publication bias at all, 1 study containing results in
the opposite direction, which is not in the meta-analysis, should be included in the funnel chart.

In other analyses conducted to evaluate publication bias, Kendall's tau p-value (2-tailed)
value in the Begg-Mazumder test was 0.125>0.05, so the fact that the test result was not significant
indicates that there is no publication bias. In Egger's test, there is a broadcast bias because the p-
value (2-tailed) value is 0.023<0.05. Looking at the fail-safe N value, 691 studies with contrary
results are required to invalidate the results of 15 academic studies included in the meta-analysis.
Since this value (691) is a large number compared to the study (15) examined, it is possible to say
that there is no publication bias in this meta-analysis.

On the other hand, the 15 studies included in the study consist of all the studies (qualitative,
quantitative, mixed, etc.) conducted to examine the effect of different interventions on the number
sense skills of preschool children in Turkey, and the studies that could be reached according to the
inclusion criterion in the analysis. In this case, as a result of the meta-analysis, it can be stated that
there is no publication bias. As a result, considering the small number of studies expected to be
added to eliminate publication bias in the Duwal and Tweedie Trim and Fill test and the number
of error protection obtained from the Fail-safe N test, it can be said that this meta-analysis study
is reliable.

Subgroup Analyses

In order to explain the heterogeneity of the mean effect size of the meta-analyzed studies,
the number of samples, the type of study, and the type of intervention were selected as moderator
variables, and subgroup analyzes were performed. With these analyzes, the Analog ANOVA
results of the moderators determined to reveal the effectiveness of using different interventions
and using other teaching methods (classical teaching applied in control groups) in the development
of number sense skills of preschool children who are the subject of the study are presented in Table
3.
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Table 3: Effectiveness of the effect of different interventions on number sense skill according to
the sample numbers in which the studies were conducted

95%
_ _ standard Confidence .05 _
Variable n  Effect Size Error Interval Sd Confidence Qs p
Lower Upper Level X2
Limit Limit
Number of  Under 9 1,959 0,543 0,894 0,024
Samples 20
20 and 6 1,231 0,241 0,758 1,704
above
Sum 15 1,351 0,22 0919 1,783 1 3,84 1,497 0,221

When Table 3 is examined, it is seen that the use of different interventions in terms of the
number of samples was the highest effect size on the number of sense skills of preschool children
in the studies with a sample size of less than 20 with 1,959, and the lowest effect size was in the
studies with a sample size of 20 and above with 1,231. In terms of the number of samples, it can
be said that the total effect size of the groups is very large (1,351). As a result of the heterogeneity
test, the Q statistical value was calculated as 1.497. In the chi-square table, the critical value at 1
degree of freedom at 95% significance is 3.84. Since the Q value calculated in this study was less
than 3.84, which is the critical value of 1.497, the distribution of the effect sizes of the groups was
homogeneous and there was no significant difference in this distribution (p=0.221>0.05). In other
words, the effect size of the effect of different interventions on children's number sense ability
does not change if the sample number is both below 20 and above 20.

Table 4: Effectiveness of the effect of different interventions on number sense skill according to
the type of studies

95%
_ _ Standard Confidence .05 _
Variable n  Effect Size Error Interval Sd Confidence Qs p
Lower Upper Level X?
Limit  Limit
Study M.Sc. 9 1,872 0,491 0,91 2,835
Type Doctorate 4 1,44 0,191 1,066 1,814
Article 2 0871 0,191 0,496 1,246
Sum 15 1,206 0,13 0951 1462 2 599 6,411 0,041

When Table 4 is examined, it is seen that the highest effect size of the use of different
interventions on the number sense skills of preschool children in terms of study type is in master's
theses with 1.872, and the lowest effect size is in articles with 0.871. In terms of the type of study,
it can be said that the total effect size of the groups is very large (1,206). As a result of the
heterogeneity test, the Q statistical value was calculated as 6.411. In the chi-square table, the
critical value at 2 degrees of freedom at the 95% significance level is 5.99. Since the Q value
calculated in this study was greater than 5.99, which is 6.411, we can say that the distribution of
the effect sizes of the groups is heterogeneous and there is a significant difference in this
distribution (p=0.041<0.05). In other words, the effect of different interventions on children's
number sense skills changes the size of the effect if the type of study is master's thesis, doctoral
thesis and article.
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Table 5: Effectiveness of the effect of different interventions on number sense skill by type of
intervention

95%
Confidence .05
Variable n E;‘Zfsct Ztrarré?ard Interval Sd Confidence Qg p
Lower Upper Level X?
Limit Limit
Drama 3 322 1,67 -0,06 6,49
Activity 5 0,89 0,16 0,57 1,21
Intervention Material 2 1,12 0,24 0,66 1,59
Type Project 3 325 0,87 1,55 4,96
Technology 2 0,55 0,36 -016 1,26
Sum 15 0,98 0,12 0,73 1,22 4 9,488 10,70 0,03

When Table 5 is examined, it is seen that the highest effect size of the use of different
interventions on the number sense skills of preschool children in terms of intervention type is
project studies with 3.25, and the lowest effect size is technology-supported studies with 0.55. In
terms of the type of intervention, it can be said that the total effect size of the groups is at a wide
level (0.98). As a result of the heterogeneity test, the Q statistical value was calculated as 10.70.
In the chi-square table, the critical value at 4 degrees of freedom at 95% significance is 9,488.
Since the Q value calculated in this study was greater than 10.70 and the critical value was greater
than 9.488, the distribution of the effect sizes of the groups was heterogeneous and there was a
significant difference in this distribution (p=0.03<0.05). In other words, the effect of different
interventions on children's number sense skills changes the effect of drama method, activities, use
of materials, teaching based on project approach, and the use of technology-supported teaching
methods.

The findings of the meta-analysis showed that different interventions for preschool children's
number sense skills were generally highly effective; It revealed that this effect differed
significantly according to the type of intervention and the type of study, but did not differ
significantly according to the number of samples.

Argument

In this study, which is limited to studies conducted between 2000 and 2023 in Turkey, it was
seen that different mathematics interventions had a positive effect on the development of preschool
children's number sense skills in favor of the experimental group, and it is included in many
parallel studies literature (Akuysal Aydogan and Sen, 2011; Leo, 2022; John, 2022; Cihan, 2022;
Steel, 2013; Dogan, 2020; Erdogan, 2017; Ergenekon, 2023; Giilleci, 2019; Qajar, 2007;
Kandemir, 2019; Kilickaya, 2017; Mumcu, 2022; Mutlu, Olkun and Cumhur, 2019; Nas, 2021;
Engagement, 2017; Ozbilen, 2023; Park, 2012; Sezer, 2008; Somuncu, 2021; Sen, 2022; Flood,
2012; Uyar Aydin, 2022; Yiizbasioglu, 2019). NCTM (2000) emphasizes that families as well as
policy makers and teachers should be active in the education process in raising individuals who
can use mathematical knowledge and skills in all areas of life.

In the studies conducted in our country with family participation, it is emphasized that the
family contribution has a positive effect on the development of children's sense of number and
processing skills in favor of the experimental group, while increasing the awareness of families
about how to do activities at home with their preschool children as a result of these studies (Akinci
Cosgun, 2018; Ergenekon, 2023; Giile¢ and Ivrendi, 2017; Haktanir, 2021; Uslu Ryeci, 2016;
Long, 2013). However, in the study conducted by Giinay Bilaloglu (2014) with preschool children
and their families, it was observed that there was no significant increase in mathematics ability
scores of the experimental group in which family participation activities were applied compared
to the control group. As a matter of fact, in the study conducted by Giirgah Ogul (2020) with 40
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preschool children and their mothers, it was determined that there was a statistically significant
positive relationship between the mathematical language used by the children and the
mathematical language used by their mothers. When all these results are taken together, it can be
said that in the development of preschool children's number sense skills and their ability to use
mathematics, both families should support them by creating communication opportunities at home
and enrich the learning process with activities, projects and materials outside the traditional
curriculum in school programs.

In the study by Mononen, Aunio, Koponen and Aro (2014), in which they analyzed the effect
of early mathematics intervention applied to at-risk children with mathematical difficulties, 19
studies with control and experimental groups were examined. It has been determined that
interventions such as computer-aided teaching, playing games, and the use of concrete-abstract
representations in teaching mathematical concepts have a high effect size on the development of
mathematical skills of early children. In other studies conducted abroad, it has been mentioned
that programs prepared to develop early mathematics skills positively affect the cognitive skills of
preschool children (Arnold, Fisher, Doctoroff and Dobbs, 2002; Baroody, Eiland, Purpura and
Reid, 2012; Cheung and McBride-Chang, 2015; Dyson, 2011; Griffin, 2004; Jordan, Dyson and
Glutting, 2011; Kermani, 2017; Liang, Zhang, Long, Deng and Liu, 2020; Lin, 2022; Mildenhall,
2014; Papadakis, Kalogiannakis and Zaranis, 2018; Schacter et al., 2016).

As a result of the moderation analysis of the study, it was seen that the number of samples
below 20 or 20 and above did not make a significant difference on the success of children in the
classroom. On the other hand, in the meta-analysis study in which Basit and Deniz (2021)
examined the theses made in Turkey, it was stated that the number of samples below 20 increased
the effect of educational interventions for preschool children on development. In parallel with this
situation, in the case study conducted by Toprak and Giines (2019) with 18 preschool teachers, the
teachers stated that the children did not take their turn while doing mathematics activities, that they
had problems in one-on-one attention, and that the class size for the 5-6 age group should not
exceed 12-13.

In terms of intervention types, it is seen that the drama method, activities, use of materials,
teaching based on project approach, and the use of technology-supported teaching methods
positively affect the development of number sense skills, and it should be noted that these are
practices made by researchers other than traditional teaching methods. As a matter of fact, in the
study in which Kazu and Yesilyurt (2008) discussed the opinions of 430 teachers and the purposes
of using teaching tools, it was determined that students were reluctant to achieve goals such as
creativity, developing problem-solving skills, evaluating success and providing classroom control.
This suggests that researchers are more willing than teachers in different interventions such as
preparing materials and applying different methods and programs.

Conclusions and Recommendations

Considering that the researchers in the studies examined are more willing than teachers in
different interventions such as preparing materials and applying different methods and programs,
it is recommended that teachers should be encouraged to design different teaching environments
from traditional teaching and to develop a positive perspective towards teaching materials.

Considering that 2647 theses were reached when 'preschool’ was searched and 799 theses
were reached when 'preschool teacher' was searched in the YOK database, where graduate theses
made in Turkey are published, and that this research included the synthesis of only 15 studies
dealing with the number sense skills of preschool children, different teaching interventions and
studies with large sample groups can contribute to the literature. According to the results of this
study, the fact that graduate studies have a larger impact size compared to articles in terms of study
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types shows that graduate students can be directed to research on the cognitive development of
preschool children in their thesis studies. Longitudinal studies can be added to the literature by
including longitudinal studies on whether the development of mathematics and number skills
observed after the intervention continues in the future.

Considering the selection criteria in the handling of 15 studies out of 87 studies reached
within the scope of the research, it was seen that while the analysis results obtained from the SPSS
program were shared in some of the studies, values that are important for meta-analysis such as
arithmetic mean and standard deviation were not included. The fact that the researchers give the
results they have obtained from the research data in more detail will enable meaningful results to
be reached with more data in the meta-analysis studies to be carried out. Similarly, in the studies,
demographic information such as the gender of the child, the education levels of the parents, the
number of siblings, the number of years in preschool education; Sharing how many weeks and
how many sessions the intervention was made will also contribute to the comparison and detailed
reporting of the variables while performing sub-group analysis.

When the PISA 2022 Turkey report is examined, participating in pre-school education for
one year increases the mathematics performance of students in OECD countries by 24 points,
while it increases the mathematics performance of students in Turkey by 30 points. While the
mathematics performance of students in OECD countries increases significantly as the time spent
in pre-school education increases, there is no similar increase in the mathematics performance of
students in Turkey. During the time allocated to learning, studies should be carried out on the
variable that affects performance, and the pre-school curriculum and teacher practices should be
improved. Considering the contribution of the family in pre-school education, in-service trainings
that include the family in the curriculum should be designed.
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