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Ozet

Bu calismada, Kirmizi Isik, Mor Isik (The Red Light, Purple
Light) Oz-Dizenleme Mdidahale Programinin c¢ocuklarin
davranissal 6z-duzenleme ve erken sayi becerileri Uzerindeki
etkisi incelenmistir. On ve son test puanlarini karsilastiran
kontrol gruplu yari deneysel desenin kullanildigr bu ¢alismanin
katilimcilari, resmi anaokullari ve anasiniflarina devam eden
138 cocuktan (mudahale grubu 74 ve kontrol grubu 64)
olusmaktadir. Arastirmada veriler, Bas, Ayak Parmaklari,
Dizler ve Omuzlar ve 48-60 aylik ¢cocuklar icin Erken Sayi
Degerlendirme olcekleri ile toplanmistir. Elde edilen veriler,
Mann-Whitney-U ve Wilcoxon isaretli siralar testi ile
¢ozimlenmistir. Bulgular, kontrol grubunun Erken Sayi
Degerlendirme Olceginin alt boyutlarindan biri olan sayi
tanima-daire ¢izme puanlari harig, mudahale ve kontrol
grubu c¢ocuklarinin  6z-duzenleme ve erken sayi beceri
puanlari 6n ve son test dlctiimleri arasinda istatistiksel olarak
anlamli bir fark oldugunu goéstermektedir. Tum gruplardaki
cocuklarin bu becerilerde gelisme gdsterdigi belirlenmistir.
Ancak, mudahale ve kontrol gruplari arasinda son test
puanlarindaki degisim incelendiginde, mudahale grubundaki
cocuklarin davranissal 6z-dlizenleme ve erken sayi becerileri
puanlarinin  kontrol grubundaki ¢ocuklara gdre anlamli
dizeyde daha yuksek oldugu saptanmistir. Bulgular, Kirmizi
Isik, Mor Isik programinin Turk cocuklari Gzerindeki etkililigine
isaret etmektedir.
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Giris

Oz-duzenleme becerilerinin gelistiriimesinde ilk yillar kritik bir 6neme

sahiptir (Best ve Miller, 2010; Geng ve digerleri, 2024; Savina, 2014).

Arastirmalar, &z-dUzenleme becerilerinin erken matematik,

okuryazarlik gibi cesitli becerilerle iliskisi (Howard ve digerleri, 2022;

Schmitt ve digerleri, 2014, Senol ve Turan, 2023) ve mudahale

programlarinin bu tur becerileri gelistirmedeki etkisi ile ilgili bulgular
sunmaktadir (Schmitt ve digerleri, 2014).

Oz-dUzenleme, bireyin farkl durumlarda bilisi, davranisi ve duygularini
duzenlemesidir. Bilissel 6z-duzenleme, yurutucu islevier olarak kabul
edilen calisma bellegi, dikkat esnekligi ve engelleyici kontrolden
olusmaktadir (McClelland ve digerleri, 2007). Yurutucu islevler,
bireylerin yikici davranislari dnlemesini, dikkati yonlendirmesini ve bir
hedefe ulasmak icin dusunmeyi duzenlemesini saglayan 06z-
duzenleme becerilerinin amach kontroludur (Blair, 2017, Zelazo ve
digerleri, 2016). Duygu duzenleme, duygulari yonetmek, kontrol etmek
ve duzenlemek anlamina gelmektedir (Murray ve digerleri, 2016).
Davranissal 6z-duzenleme, cesitli durumlarda dikkat esnekliginin,
calisma belleginin ve davranislarin engelleyici kontrolUnUn amacli
olarak kullaniimasiyla ilgilidir (Diamond, 2014). Oz-dlUzenlemenin tum
bu boyutlari (bilissel, duygu ve davranissal) cocuklarin 6grenmesi icin
gereklidir.

Yakin zamanda yapilan bir arastirma, &6z-duzenlemenin 3 yas
cocuklarinin sinif kurallarina uyma becerileri, sosyal yeterliligi ve
ogrenmeye egilimi ile iliskili oldugunu gostermektedir (Xie ve Li, 2022).
Benzer sekilde, Uyanik vd. (2021) bes yasinda 129 cocugun katilimiyla
yaptiklari calismada, cocuklarin akademik ve sosyal-duygusal okula
hazirbulunuslugu ile 6z-duzenleme becerileri arasinda anlamli bir iliski
oldugunu saptamislardir. Ancak, 6z-duzenleme boyutlarinin (bilissel,
duygu ve davranissal) cocuklarin akademik 6grenmelerine katkisinin
yoénu ve guclu farklihk géstermektedir. Ornedin Huanga ve diderleri
(2022), bilissel ve davranissal 6z-duzenleme ile matematik ve
okuryazarlik becerileri arasinda anlamli ve pozitif bir iliski oldugunu,
ancak duygu duzenlemenin bu becerilerle negatif yonde iliskili
oldugunu ortaya cikarmistir. S6z konusu bu calismada, boyutlarin
yordama gucunun degiskenlik gdsterdigi; ornegin aritmetikte, en
guclu belirleyicinin 6z-duzenlemenin bilissel yénu oldugu ve ardindan
davranissal ve duygu duzenlemenin geldigi belirtilmistir.

Oz-Duzenleme ve Sayi Becerileri

Erken cocukluk dénemi, cocuklarin temel sayi becerilerinin gelistigi bir
zaman dilimidir (NCTM, 2000). Amerikan Matematik OgJretmenleri
Konseyi (National Council of Teachers of Mathematics-NCTM) icerik
standartlari arasinda, sayilari tanima, gosterme, sayi iliskilerini ve sayi
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sistemini anlama becerileri yer almaktadir (Clements ve Sarama, 2018;
NCTM, 2000). Milli Egitim Bakanhgi (MEB) 2013 Okul Oncesi EJitimi
Programinda da cocuklarin sayl becerilerinin  desteklenmesi
kazanimlarla vurgulanmaktadir. Nesneleri sayar, Olcer, eslestirir,
gruplar, siralar gibi kazanimlar bu duruma 6rnek gosterilebilir (MEB,
2013). Sayi ve islemler; kucuk miktarlari 6lcme, nesneleri karsilastirma,
sayma, toplama-cikarma ve materyalleri ayirmayl (bdlmek)
icermektedir (Moomayv, 2013). Cocuklar, gercek sayilari énce sayma
sayilariyla iliskilendirmekte ve zihinlerindeki sayi bilgisini sembollerle
ifade edip sayilarin anlamlarini kavramaktadirlar. ilk sézel deneyimleri
genellikle aileleri tarafindan &égretilen ya da cevredeki uyaricilardan
edindikleri sayl sozcukleri ile baslamaktadir (Sarnecka ve Carey, 2008).

Erken donemde, benzer gelisim gosteren yasitlarina goére daha fazla
sayl sembolunu taniyan, daha liyi sayabilen ve daha iyi sayi-miktar
eslestirmeleri yapabilen cocuklarin matematikte daha basarili oldugu
belirlenmistir (Ginsburg ve digerleri, 2008; Niklas ve Schneider, 2014).
Benzer sekilde, Kunsch vd. (2007), say! bilgisi konusundaki yeterliligin
sonraki matematik basarisini etkiledigini ortaya koymustur. Mazzocco
ve Thompson (2005), matematik 6grenme sorunlarinin genellikle sayi
ve islem kavramlarindaki eksiklikten kaynaklandigini belirtmektedirler.
Sayma becerilerinde dusuk basari gosteren cocuklarin
performanslarini arttirmak icin erken mudahalenin 6nemine dikkat
cekilmektedir (Lembke ve Foegen, 2009). Say! becerilerinin énemine
dair bulgulara ragmen okul oncesi egitimde cocuklar erken sayi
becerilerini destekleyen uygulamalarla ¢ok az karsilasmaktadirlar
(McClure ve digerleri, 2017). Bu durum, cocuklarin erken sayi
becerilerinin  desteklenmesine yodnelik uygulamalarin  artirilmasi
gerekliligine isaret etmektedir.

Cocuklarin sayi becerileriyle iliskilendirilen degiskenler arasinda 06z-
duzenleme becerileri yer almaktadir (Passolunghia ve digerleri, 2015;
Shaul ve Schwartz, 2014; Tekin ve Kocgyigit, 2020). Arastirmalar, 6z-
duzenleme becerilerinin erken cocukluk déneminde (lvrendi, 20T7;
Passolunghia ve digerleri, 2015; Shaul ve Schwartz, 2014) ve daha
sonraki kademelerdeki akademik becerilerle iliskili oldugunu
gostermektedir (lvrendi, 2016b; Ribner ve diderleri, 2017). Ornegdin, 71
cocugun  katimiyla yapilan bir arastirma, davranissal &z-
duzenlemenin say! hissi becerilerinin en etkili yordayicisi oldugunu
saptamistir (lvrendi, 20T1). Ayrica arastirma sonuclari, 6z-duzenleme ile
matematik becerileri arasinda cift yonlu bir iliski oldugunu &ne
surmektedir (Fuhs ve digerleri, 2014, Schmitt ve digerleri, 2017).

Oz-dUzenleme ile matematik becerileri arasindaki iliski yuratucu
islevlerin 6grenmenin gerceklesmesindeki roluyle aciklanmaktadir.
Yurutucu islev becerileri, 6grenme icin temel olan akil ydrutmeye,
planlamaya ve problem ¢c6zmeye yardimci olmaktadir. Uyaricilarin ve
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dikkatin yonetilmesi ve duzenlenmesi, 6grenme etkinliklerine
katilimin devam etmesini saglamaktadir. "Ordinalite, kardinalite,
gecislilik ve oruntud tamamlama" (s.7) gibi erken matematik becerileri,
tipik bir yarutucu islev gorevini karakterize etmektedir (Blair ve Raver,
2015). Ornegdin, 6rdntd tamamlama Uzerinde calismak, cocuklarin
modelleme kuralini hatirlamasini, dikkati 6geler arasinda kaydirmasini
ve oruntuyu dogru sekilde tamamlamak icin bir égenin otomatik
ancak yanlis kullanimini engellemesini gerektirir.

Yukarida tartisilan arastirmalarin  bulgularinda, erken matematik
becerilerinin sonraki kademelerdeki matematik basarisi ile iliskili
oldugu ve éz-duzenleme becerileri ile de karsilikl bir iliski sergiledigi
gorulmektedir. Benzer sekilde umut verici arastirma bulgulari,
cocuklarin  &z-duzenleme becerilerinin  erken yaslardan itibaren
desteklenmesinin onemini vurgulamaktadir (Guedes ve digerleri, 2022;
Stgrksen ve digerleri, 2015). O nedenle, her iki beceri grubunun amacli
bir sekilde desteklenmesi cabalarinda mudahale programlari 6nem
tasimaktadir.

Miidahale Programlari Yoluyla Oz-Diuzenlemeyi Destekleme

Mudahale  programlari  araciligiyla  cocuklarin  éz-duzenleme
becerilerinin gelistirilebilecegine dair arastirma bulgulari artikca
(Schmitt ve digerleri, 2015; Tominey ve McCelland, 2011) alanyazinda bu
programlarin benimsedigi yaklasimlar da incelenmektedir. Rosanbalm
ve Murray (2017), 102 mudahale ¢alismasini inceleyerek éz-duzenleme
becerilerini gelistirmeye yonelik en yaygin yaklasimlari belirlemislerdir.
Bu yaklasimlarin, ortak duzenleme (co-regulation) ve beceri d6gretimi
veya ikisinin birlesimi oldugu ortaya cikmistir. ilk yaklasim ortak
duzenlemedir. Ortak duzenleme bireyin baska biriyle etkilesimde
bulunarak kendi duygusal veya davranissal durumunu duzenlemesidir
(Hadwin ve digerleri, 2017). Bu yaklasim, ebeveynler ve 6gretmenler
gibi yetiskinleri ortak duzenleme konusunda bilgilendirmek ile ilgilidir.
Ortami duzenleyerek, model alarak, gdzlemleyerek, rehberlik ederek
ve cocuklarl 6z-duzenleme becerilerini kullanmaya tesvik ederek bu
becerilerini nasil gelistirebilecekleri konusunda farkindalik yaratmaya
odaklanilmaktadir. Ortak duzenleme yaklasiminin etkisine dair yapilan
arastirmalarda, Silkenbeumer vd. (2018), &gretmenlerin ortak
duzenlemesi ile 4-6 yas cocuklarinin 6z-duzenleme becerileri arasinda
bir iliski saptamistir. Yasa uygun ortak duzenlemenin cocuklarin &z-
duzenleme gelisimini etkili bir sekilde destekledigi vurgulanmistir.

Ikinci yaklasim ise cocuklarin bilissel, duygusal ve davranissal 6z-
duzenleme becerilerini gelistirmeyi amaclayan ogretmenlerin beceri
dgretimidir. Ogretmenlerin belirli bir miudahale programi konusunda
egitilmesine  odaklanan calismalar bu yaklasim kapsamina
girmektedir. Beceri ogretimi yaklasiminin da &z-duzenleme
becerilerini destekledigi belirlenmistir (Schmitt ve digerleri, 2015). Bu
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yaklasim dogrultusunda gelistirilen mudahale programlari, icerigin
hangi becerileri kapsadigina goére farkliik gostermektedir. Bazl
programlarin icerigi, muzik (Brown ve digerleri, 2022), ritim-hareket
(Williams ve Berthelsen, 2019) ve motor beceriler (Robinson ve
digerleri, 2016) gibi 6z-duzenleme bilesenleri (calisma bellegi, dikkat
esnekligi, engelleyici kontrol) ile dogrudan iliskili olmayan alanlarla
iliskilidir. Bu programlar, 6z-duzenleme becerilerini gelistirmek icin
muzik ve hareket gibi mudahale programlarini kullanmaktadirlar. Bu
calismalarin  bulgular, mudahale grubundaki cocuklarin  &z-
duzenleme becerilerinde gelismeler doldugunu gdstermektedir.
Ornegdin Brown vd. (2022), muzik mudahale programinin 3-5 yas arasi
191 cocugun u¢ yil boyunca engelleyici kontrolU Uzerindeki etkisini
incelemislerdir.  Mudahale grubundaki c¢cocuklarin, engelleyici
kontrolde akranlarina gore daha fazla gelisme gosterdigi saptanmistir.
Bu arastirmacilar, muzik odakli mudahale programinin éz-duzenleme
becerilerine katkisini cocuklarin bu tur programlarda olumlu duygular
yasamalarindan ve davranissal duzenleme stratejilerini uygulama
firsatlarina sahip olmalarindan kaynaklandigini ileri sirmektedirler.

icerik acisindan diger mudahale programlari da o&zellikle 6z-
duzenlemenin bilesenlerini  (calisma bellegi, dikkat esnekligi,
engelleyici kontrol) gelistirmeye odaklanmaktadir (Barnes ve digerleri,
2021; Tominey ve McCelland, 2011). Bu tur programlara érnek olarak
Kirmizi Isik, Mor Isik-KIMI (The Red Light, Purple Light -RLPL) programi
(Tominey ve digerleri, 2018-2020; Tominey ve McCelland, 20T1)
gosterilebilir. KIMI, Tominey ve McCelland (2011) ve Tominey vd. (2018-
2020) calismalari sonucunda gelistirilmistir. KIMI cocuklarda 6z-
duzenlemeyi, calisma bellegi, dikkat esnekligi ve engelleyici kontrol
becerilerini muzik ve hareket iceren oyunlara entegre ederek
gelistirmeyi amaclamaktadir. Program, sekiz hafta gibi kisa bir surede
ve her sinifta bulunabilecek materyallerle uygulanabilmesi icin zaman
ve materyal acisindan dusuk maliyette olacak sekilde gelistirilmistir
(Tominey ve digerleri, 2018-2020; Tominey ve McCelland, 2011).

Cesitli yari deneysel calismalar, KIMI programinin ¢ocuklarin &z-
duzenleme ve erken akademik becerileri Uzerindeki etkililigini
kanitlamistir (Duncan ve digerleri, 2018; Keown ve digerleri, 2020;
Schmitt ve digerleri, 2015). Ornedin Schmitt ve digerleri (2015), sinif
temelli bir programda KIMI programinin 276 ¢cocugun 6z-duzenleme
ve matematik becerileri Uzerindeki etkisini incelemislerdir. KIMI
programi, bu mudahale programini gelistiren arastirmacilarin egittigi
grup liderleri tarafindan oyun gruplarinda uygulanmistir. Bulgular,
mudahale grubundaki cocuklarin kontrol grubuna kiyasla istatistiksel
olarak anlamli duzeyde daha yuksek 06z-dUzenleme ve matematik
becerilerine sahip oldugunu gdstermistir (Sirasiyla Cohen d = 0,32 ve
0,16). Duncan vd.'’nin (2018) KIMI programinin etkisine iliskin ¢calismasi
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da cocuklarin 6z-duzenleme becerilerinde artis oldugunu ortaya
koymustur.

Keown vd. (2020) 4 yasindaki 212 cocukla yaptigi calismada, KIMI
programinin  yurdtucu islev  becerileri Uzerindeki  etkisini
arastirmislardir. OJretmenlere, KIMI programi ile ilgili Uc saatlik bir
cevrimici egitim verilmistir. Bulgular, mudahale grubundaki cocuklarin
Boyut Degistirerek Kart Esleme Gorevi ile dlculen yudrutucu islev
becerilerinde mudahale sonrasi 6nemli dlcude daha fazla kazanim
elde ettigini gostermistir. Cocuklarin Bas, Ayak Parmaklari, Dizler ve
Omuzlar élcme aracindan elde edilen puanlarinda ve o6gretmen
goruslerine dayall derecelendirmelerde anlamli bir mudahale farkliligi
ortaya ¢cikmamistir.

Willoughby vd. (2021), én ve son test dlcumlerinde bilgisayar temelli
yurutucu islev beceri degerlendirmelerini kullanarak KIMI programinin
okul éncesi cocuklari Gzerindeki etkisini arastirmislardir. Ogretmenler
programi acik havada gecirilen bos zamanlarinda uygulamislardir.
Onceki calismalarin aksine bulgular, programin muadahale grubunun
yurutucu islev becerileri Uzerinde kontrol grubu c¢ocuklarl ile
karsilastirildiginda bir etkisi olmadigini ortaya koymustur (Cohen'in d
=-0.14 ila 0.03, p> 0.20). Arastirmacilar mudahale etkisinin olmayisini,
kullanilan élcme aracinin bilissel yurdtucu islevi degerlendirmesine,
katiimci cocuklar icin icerigin kolay olmasina, sinif mevcutlarinin
kalabalik olmasina, akademik becerilere oncelik verilmesine ve
ogretmenlerin KIMI'yl uygulamayi ek is yuku gibi algilamasina baglh
olarak programi tam olarak uygulamama olasiliklariyla
iliskilendirmislerdir.

icerigi acisindan o6zellikle yUrUtlcU islev becerilerini hedefleyen
programlara bir diger ornek ise ogretmenler tarafindan sinifta
uygulanan ve 31 kUcUk kutu oyununun yer aldigi Beyin Oyunlari
programidir. Bu programda oyunlar, belirli bir zamanda, surede ve
yerde uygulanmak yerine gunluk rutinlere ve gecislere dahil
edilmektedir. Cocuklarin ogrendikleri beceriler Uzerinde
dusunmelerini tesvik etmek icin her oyundan sonra tartisma
yapllmaktadir. Ogretmenlere, hedeflenen becerilerin  kullanimini
kolaylastirmaya yonelik stratejiler, beyin gelisimi ve posterler hakkinda
bilgi verilmektedir (Barnes ve digerleri, 2021).

Beyin Oyunlari programinin yurutucu islevler Uzerindeki etkisi, okul
oncesi egitimden dorduncu sinifa kadar 36 siniftaki 626 ogrenciyle
yapilan bir calismada incelenmistir. Ogretmenlere programla ilgili 90
dakikalik egitim verilmistir. Bulgular, Beyin Oyunlari programinin
duzenleme ve olumlu sosyal sonuclar Uzerindeki olumlu etkilerini
ortaya c¢ikarmistir. Ancak bu etkinin, &gretmen-6grenci iliskisi,
engelleyici kontrolun dogrudan degerlendirmeleri, kisa sureli bellek,
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calisma bellegi ve genel yurutme islevleri Uzerinde anlamli olmadigdi
saptanmistir (Barnes ve digerleri, 2021).

Tartisilan bu mudahale programlarinin sonuglari, cocuklarin &z-
duzenleme ve akademik becerilerini desteklemede etkili oldugu
yonundedir ancak burada g6z &o6nunde bulundurulmasi gereken
onemli bir unsur, 0z-duzenleme becerilerinin okul dncesi donemde
amacli olarak desteklenmesi icin mudahale programlarinin genis
kitlelere yayginlastiriimasidir. Bu unsur, U¢ nedenle iliskilendirilerek
aciklanmistir. Birincisi, 6z- duzenleme becerilerinin akademik
beceriler Uzerindeki etkisine dair arastirmalardan elde edilen kanitlar
bulunmaktadir (Skibbe ve digerleri.,, 2019; Yildiz Kisaoglu ve Cetin,
2023). Diger bir neden ise dusuk sosyoekonomik statudeki ailelerden
gelen cocuklarin  dusuk 6éz-duzenleme becerilerine sahip olma
olasiliklarinin daha yuksek olmasi (Stgrksen ve digerleri, 2014) ve kiz
cocuklarinin  6z- duzenleme becerilerinin buyuk olasilikla erkek
cocuklarina goére daha yuksek olmasi (Caughy ve digerleri, 2022)
seklindedir. UcUncld neden ise yUrUtlcl islev becerilerinin, yasamin ilk
yillarinda aile geliri ile akademik basari arasindaki iliskilere dnemili
Olcude aracilik ettigine dair bulgularin olmasidir (Deer ve digerleri,
2020). Dolayisiyla, tum cocuklarin 6z-duzenleme becerilerine ihtiyac
duydugu soylenebilir. McClelland vd.'nin (2019) belirttigi gibi zaman ve
harcamalar acisindan daha fazla cocuga ulasmanin yolu dusuk
maliyetli programlar araciligiyla mumkun olacagidir.

Turkiye Baglami

Turkiye'de okul éncesi egitim zorunlu degildir ve 36 ay ve Uzeri
cocuklar okul 6ncesi egitim kurumuna kaydedilebilmektedir. Resmi
okul oncesi egitim kurumlarinda yalnizca dort yilik Universite
mezunlari  égretmen  olarak calisabilmektedir (MEB, 2021).
Ogretmenler, MEB'in bilissel, dil, motor ve sosyo-duygusal gelisim
alanlarindan ve 6z-bakim becerilerinden olusan Okul Oncesi Egitim
Programini uygulamaktadirlar. Program oyun temellidir ve cocuklarin
gunluk deneyimlerini  planlama, uygulama ve degerlendirme
sureclerine aktif katilimini 6n planda tutmaktadir. Tipik bir gunde
cocuklarin gune baslarken gunun planlarini paylasma ve gun sonunda
da deneyimleri Uzerine derinlemesine dustinme firsati bulunmaktadir.
Cocuklar her gun 6grenme merkezlerinde yaklasik bir saat serbest
oyun oynamanin ardindan muzik, fen, hareket ve matematik gibi
cesitli etkinliklere katilmaktadirlar. MEB 2013 Okul Oncesi Egitim
Programi acik bir sekilde éz-duzenleme becerileri ile ilgili kazanimlari
icermese de bu becerileri destekleyici 6zelliklere (Ornek; oyun temelli
olmasi) ve ilkelere (Ornek; badimsiz hareket etmeyi desteklemesi)
sahiptir.

Turkiye'de yapilan tarama calismalari, cocuklarin 6z-duzenleme
becerilerinin erken okuryazarlk (Yildiz Kisaoglu ve Cetin, 2023), sosyo
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dramatik oyun (Ozcan ve ivrendi, 2022), bilimsel surec becerileri (Erol
ve digerleri, 2022), sosyal yetkinlik davranislari ve problem ¢dzme
becerileri (Isiksolu Aysel ve Tok, 2022) ile iliskili olduguna isaret
etmektedir. Tarama calismalarinin aksine Turkiye'de, cocuklar ic¢in
hazirlanan 0z-dUzenleme mudahale programlari sinirli sayidadir
(Arslan ve Pekdogan, 2021; Ezmeci, 2019; GUnduz, 2020). Ornedin
Arslan ve Pekdogan (2021) 60-72 aylik cocuklar icin 6z-duzenleme
egitim programini, davranis duzenleme ve sosyal becerileri kontrol
etme gibi ézellikler cercevesinde sanat, Turkcge, drama, oyun, muzik ve
okuma yazmaya hazirlik etkinliklerini butunlestirerek hazirlamislardir.
On test son test kontrol gruplu yari deneysel olan bu calismanin
bulgulari, deney grubunda yer alan cocuklarin calisma bellegi ve
toplam 6z-duzenleme son test puan ortalamalarinin kontrol grubuna
gore daha yuksek oldugunu gostermistir.

Mevcut calismada kullanilan KIMI programi, 4-5 yas cocuklari i¢in
hazirlanan bir programdir ve programin tamaminda spesifik olarak
calisma bellegi, dikkat esnekligi ve engelleyici kontrol becerilerinin
muzik ve hareketi iceren oyunlara entegre edilmesi s6z konusudur
(Tominey ve digerleri, 2018-2020; Tominey ve McCelland, 2011). Ayrica,
KIMI farkli kultdrlere uyarlanmis ve etkililigi kanitlanmistir (Keown ve
digerleri, 2020; Schmitt ve digerleri, 2015). Dolayisiyla, bdyle bir
programin etkililiginin Turkiye'de test edilmesi, sonraki calismalara
kaynak olusturmasi acisindan énem tasimaktadir. Bir diger nokta da
erken cocukluk 6gretmenleri cocuklarin é6z-duzenleme ve matematik
becerilerini destekleyecek etkili iceriklere ihtiya¢c duymaktadirlar (Early
Childhood Specialties, 2024, NAEYC, 2024). KIMI'nin sbz konusu bu
ihtiyacin karsilanmasina katki saglayacagi dusunulmektedir. Etkililigini
ve dusuk maliyetini gosteren arastirma sonuclarina dayanarak bu
calismada KIMI programi, ¢ocuklarin davranissal 6z-duzenleme ve
erken sayl becerilerini gelistirmenin bir yolu olarak kullaniimistir.
Turkiye baglaminda KIMI programinin cocuklarin davranissal 6z-
duzenleme ve erken sayi becerileri Uzerindeki etkisi asagidaki sorular
cercevesinde incelenmistir:

1. MUdahale (KIMI programina katilan) ve kontrol gruplarinda
bulunan cocuklarin davranissal 6z-duzenleme ve erken sayi beceri

puanlari 6n ve son test 6lcUmleri arasinda istatistiksel olarak anlamli
bir fark var midir?

2. Mudahale grubunda bulunan 4-5 yas cocuklarinin davranissal
0z-duzenleme ve erken sayl becerileri én ve son test olcumleri
arasinda anlamli farklilik var midir?
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3. Kontrol grubunda bulunan cocuklarin davranissal 06z-
duzenleme ve erken sayl becerileri 6n ve son test dlcumleri arasinda
anlamli farkhilik var midir?

Yéntem

Arastirma Deseni

Arastirmanin yontemi, nicel kapsaminda yari deneysel bir desen olan
on-son test kontrol gruplu deseni icermektedir (Erkus, 2013). Bu desen,
mudahale ve kontrol gruplarinin karsilastirilmasini ve mudahalenin
etkisinin daha guvenilir bir sekilde degerlendirilmesini
saglayabilmektedir. Creswell (2014) bu tur desenlerin, 6n test son test
sonuclari kullanilarak gruplar arasindaki farklarin objektif bir sekilde
analiz edilebildigi i¢cin mudahalenin etkisini belirlemede gucglu bir
yoéntem oldugunu belirtmektedir. Bu nedenle, bu c¢alismada yari
deneysel desen kullanilarak KIMI programinin etkililiginin ortaya
konulmasi amaclanmistir. Mudahale grubundaki 6gretmenler
siniflarinda KIMI programini uygulamadan énce cocuklara 6n testler
uygulanmistir. Kontrol grubu égretmenleri ise sadece MEB 2013 Okul
Oncesi Programini takip etmistir. MUdahale grubu 6gretmenleri sekiz
hafta boyunca KIMI programini uyguladiktan sonra hem mudahale
hem de kontrol gruplarina son testler uygulanmistir.

Katilimcilar

Bu arastirmanin c¢alisma grubu, amach ornekleme ydntemi
kullanilarak belirlenmistir (Patton, 1987). Katilimcilari, bir proje
kapsaminda mesleki gelisim programina katilan ve siniflarinda KIMI
programini uygulamayl goénulli olarak kabul eden &gretmenlerin
siniflarinda bulunan c¢ocuklar olusturmaktadir. Bu baglamda
calismaya, bes mudahale grubu ve bes kontrol grubu olmak Uzere 10
ogretmen katilmistir. Bu cercevede, s6z konusu cocuklarin secimi
rastgele bir yontemle yapilmamistir. Calisma, Turkiye'nin Ege
bdélgesindeki bir ilde resmi okul dncesi egitimi kurumlarina kayitli 138
cocugun (Cocuklarin ortalama yasi= 56.73 ay, SS=4.12) katiimi ile
gerceklestirilmistir. MUdahale grubu bes sinif ve 74 cocuktan, kontrol
grubu ise bes sinif ve 64 cocuktan olusmustur. On testler
uygulandiginda mudahale grubunda 78, kontrol grubunda ise 70
cocuk bulunuyordu. Ancak, pandemi nedeniyle 10 cocuk uygulamaya
devam etmemistir. Dolayislyla, son test degerlendirmesi yapilamayan
cocuklar calisma grubundan cikarilmistir. OJretmenlerin  tamami
universite mezunudur. Ortalama &gretmenlik deneyimi mudahale
grubu ogretmenleri icin 16.6 ve kontrol grubu ogretmenleri icin
15.4'tUr. Demografik degiskenlerde Bas, Ayak Parmaklari, Dizler ve
Omuzlar (BADO) ve Erken Sayl Degderlendirme Olcedi puanlarinda én
test dlcUmleri arasinda anlamli farkliliklar olup olmadigini belirlemek
icin  Mann-Whitney U testi yapllmis ve sonucglar Tablo Tde
sunulmustur.
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Tablo 1
Betimleyici Istatistikler ve Mann-Whitney U Testi Sonuclari (n=138)
Mann-Whitney U

Midahale  Kontrol BADO Erken Say
Grubu Grubu Dederlendir
(n=74) (n=64) me
Degiskenler f % f % U p ) p
Cinsiyet Kiz 37 500 33 5l 2356 92 2369 906
Erkek 37 50.0 3] 48.4
Ortalama 38 514 39 609
Ailenin alt (X = 2081 24 2202 53
aylik 76231)
geliri Ortalama 36 486 25 391
ustu
Kruskal Wallis H
H P H P
) ilkokul ve 16 216 12 188
Annenin. 4 aokul 1464 48 341 84
ogrenim | jse 2 162 24 375
duzeyi  (njversite + 46 622 28 438
Babanin ilkokul ve 15 203 15 234
5renim ortaokul Nn71 55 168 92
> . Lise 13 176 19 297
duzeyi

Universite+ 46 622 30 469

Tablo T'de géruldugu gibi cocuklar mudahale ve kontrol grubunda
cinsiyete goére esit dagilmaktadir. Mudahale grubundaki anne ve
babalarin yarisindan fazlasi Universite mezunu iken, kontrol
grubundaki ebeveynlerin yaklasik yarisi Universite mezunudur.
Ailelerin ortalama aylik geliri 7623 Turk lirasi olup bu rakam Turkiye'de
2021 yili icin belirlenen asgari gecim Ucretinin Uzerindedir (T.C. Resmi
Gazete, 2020). Bu dogrultuda yapilan analiz sonucuna gdére mudahale
ve kontrol gruplarindaki cocuklarin, demografik o&zellikler, &z-
duzenleme (BADO) ve erken sayi becerileri puanlari én test dlcumleri
acisindan benzerlik gdsterdigi saptanmistir (p>.05).

Mudahale Programi ve Turkge 'ye Uyarlanmasi

Kirmizi Isik-Mor Isik -KIMI (The Red Light, Purple Light -RLPL)
programi, eglenceli bir yaklasim cercevesinde calisma bellegi, dikkat
esnekligi ve engelleyici kontrol becerilerinin entegre edildigi muzik ve
hareketi iceren oyunlardan olusmaktadir (Tominey ve digerleri, 2018-
2020). KIMI programinda zorluk derecesi farkli bes adet oyun
bulunmaktadir. Bu oyunlar giderek karmasiklasmakta ve cocuklar ayni
oyunun farkli versiyonlarini farkli kurallarla oynamaktadirlar. Cocuklar
ayni oyunun bir sonraki versiyonunu oynarken, yeni kurali akillarinda
tutmalart  (¢calisma bellegi), dikkatlerini degisen kurala gore
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duzenlemeleri (dikkat esnekligi) ve &nceki kurala goére oynama
durtusunu bastirmalari (engelleyici kontrol) gerekmektedir. Program,
sekiz hafta boyunca iki ayri gunde uygulanmakta ve uygulamalarda
renkli daireler, hayvan resimleri, muzik aletleri gibi materyaller
kullanilmaktadir (McClelland ve digerleri, 2019).

Mudahale grubu o&gretmenleri KIMI programini uygulamaya
baslamadan o6nce iki adim atilmistir: KIMI programinin Turkiye
baglamina uyarlanmasi ve 6gretmen egitiminin gerceklestirilmesi.

KIMI Oz-Diizenleme Miidahale Programinin (Tominey ve digerleri,
2018-2020) Turkge’ye Uyarlanmasi

Oncelikle, programi gelistiren arastirmacilardan uyarlama ve kullanma
izni alinmistir. Turkce'ye cevrilmesinin ardindan programin gevirisi ve
Turk kultarne uygunlugu, bir psikolog, bir okul dncesi 6gretmeni ve
okul 6ncesi egitimi alaninda égretim Uyesi olan dort uzman tarafindan
incelenmistir. Programda uzman gorusleri dogrultusunda
duzenlemeler yapilmistir. Ornedin, program cevrisinin akiciligina,
‘uyanik olma yerine dikkatli olmanin kullaniimasi gibi' ingilizce
sozcuklerin ¢cocuklar icin daha uygun Turkce karsiligina yer verilmesi
ve oturum yodnergelerindeki ceviri tutarliigina yoénelik uzmanlarin
verdigi geri bildirimler dikkate alinarak gerekli degisiklikler yapiimistir.
Uyarlama sUrecinde oturumlarin anlamini bozmadan uygulayicilarin
kolaylikla anlamalarint saglamak icin acik ve anlasilir bir sekilde
cevirinin yapilmasi guc¢luguyle karsilasiimistir. Bu gugluk, programa
yonelik psikolog, okul 6ncesi 6gretmeni ve alan uzmanlari gibi farkl
uzmanlarin géruslerinin alinmasi ve tekrar tekrar okunmasi sureciyle
¢cOzume kavusturulmustur. Programda yer alan sarkilarin arka planini
bagimsiz bir muzisyen hazirlamistir ve sarkilari bir okul o6ncesi
ogretmeni ve bir rehberlik uzmani seslendirmistir. Arastirmacilar, KIMI
programinin gelistiricileri arasinda yer alan arastirmacilarin verdigi iki
saatlik cevrimici egitime katilmistir.

Okul Oncesi Ogretmenlerinin KIMI Egitimi ve Uygulama Stirecleri

Yukarida bahsedilen proje kapsaminda, okul éncesi egitimi alaninda
gérev yapan alti 6gretim Uyesi, okul éncesi ogretmenlerine KIMI
programi ile ilgili egitim vermistir. Bu projeye, yalnizca génullu olan ve
cocuklarin éz-duzenlemesi konusunda 6nceden egitim almamis ve 4-
5 yasindaki cocuklara egitim veren 6gretmenler katilmistir. Cocuklarin
0z-duzenlemelerine iliskin 6gretmen mesleki gelisim faaliyetleri yuz
yuze bes gun surmustur. Surecin yaklasik 10 saati KIMI programina
ayrilmistir. Bu kapsamda &gretmenlere, 6z-duzenlemenin tanimi,
boyutlar, aile egitimi, c¢ocuklarin &z-dUzenleme becerilerini
desteklemek icin neler yapilabilecegi, 6z-duzenlemenin bilesenlerini
kullanarak etkinliklerin dénusturulmesi gibi boyutlara ydnelik teorik
bilgiler sunulmustur. Ardindan, KIMI programinin tanitimi, érnek KIMI
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video klipleri ve rol oynama kullanilarak KIMI oyunlarinin oynanmasi
yer almistir. Rol oynama iki sekilde gerceklestirilmistir. Once,
ogretmenler KIMI programini cocuk rolunu Ustlenerek
deneyimlemisler ve bir arastirmaci oyunlarin uygulanmasina model
olan &gretmen rolUnu Ustlenmistir. Sonra, égretmenlerden birisi
ogretmen ve digerleri de cocuk rolunde oyunlari oynamislardir. Ayrica
ogretmenler, KIMI programinin uygulama sureclerinde yapilmasi ve
yapillmamasi gerekenler hakkinda yazilan senaryolari canlandirmis ve
tartismislardir.

Programi Uygulamaya Baglilik

Bu calismada program uygulamasina bagliik, mudahale grubu
ogretmenlerinin - her oturum icin  gunluk kayitlari araciligiyla
saglanmistir.  KIMI programi gelistiren arastirmacilar tarafindan
hazirlanan gunluk kayit formu uygulamanin farkli yonlerine odaklanan
bélumler icermektedir. Bu formda, drnek olarak, tum oturumlarin
uygulanma durumu, c¢cocuklarin ve ogretmenlerin oturuma yonelik
ilgileri, program kilavuzunun kullanisliligl, zorluk seviyesi ve oyunu
hazirlamak i¢cin  harcanan sure yer almaktadir. Gunldkler
incelendiginde, tum &gretmenlerin  programin 16 oturumunu
uyguladigl, ¢cocuklarin ve &égretmenlerin oyunlari begendigi tespit
edilmistir. iki 6gretmen oyunlarin hazirlanmasina harcanan zamanin
sadece iki oturumda "normalden fazla" oldugunu belirtmistir. Bu
durum, katilimci  ogretmenlerin  KIMI  oyunlarinin  zaman alici
olmadigini bildirdiklerini gostermektedir.

Ayrica, KIMI programini siniflarinda uygulamaya génullu  olan
ogretmenlere uygulama surecinde kullanacaklari renkli daireler,
hayvan resimleri, muzik aletleri gibi egitim materyalleri arastirmacilar
tarafindan hazirlanip verilmistir. Programi siniflarinda uygulama
surecinde mudahale grubu o6gretmenlerine cevrimici toplanti, sinif
ziyaretleri (Sadece U¢ deney grubu bir kez ziyaret edilmistir) ve
cevrimici platformlarda iletisim yoluyla destek verilmistir. Bu destek,
haftallk olarak saglanmamakla birlikte oJgretmenlerin uygulama
sUrecindeki deneyimlerini paylasmalari ve karsilastiklari zorluklara
¢cOzUm uretmelerine yardimci olmak amaciyla saglanmistir.

Veri Toplama Araclari
Bas, Ayak Parmaklari, Dizler ve Omuziar (BADO)

Bu performansa dayall élcum (McClelland ve digerleri, 2014), 4-8 yas
arasl cocuklarin davranissal 6z-duzenleme becerilerini degerlendirmek
icin kullanilmaktadir. BADO'nun A ve B formlar bulunmaktadir. A
Formu bas/ayak parmaklariyla, B formu ise dizler/omuzlarla
baslamaktadir. A formu Sezgin ve Demiriz (2015) tarafindan, B formu
ise Onoglu Yildirim (2019) tarafindan TuUrkge' ye uyarlanmistir. Her bir
form U¢ bélumden olusmaktadir. Her iki forrnda da egitim, alistirma ve
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test kisimlari bulunmaktadir. Cocugun verilen ydnergenin tam tersini
yapmasl gerekmektedir. A formunun birinci bolumu "basina dokun
denildiginde ayak parmaklarina dokunmasi", "ayak parmaklarina
dokun denildiginde basina dokunmasi" seklinde baslamaktadir. ikinci
bolumde, cocugun verilen yoénergenin tersini yapmasi
beklenmektedir: Dizlerine dokun denildiginde omuzlarina dokunmasi,
omuzlarina dokun denildiginde dizlerine dokunmasina ek olarak
birinci bolumdeki "ayak parmaklarina dokun denildiginde basina
dokunmasli", "basina dokun denildiginde ayak parmaklarina
dokunmasi" yénergeleri eklenmekte ve oyun karmasiklasmaktadir.
UclncU bélumdeki kural degisikligi ise bas-diz ve ayak parmaklari-
omuzlari icerecek sekilde gerceklesmektedir (Basina dokun
denildiginde dizlerine dokunmasi, dizlerine dokun denildiginde basina
dokunmasi beklenmekte ve uygulama ayak parmaklari omuzlarla
devam etmektedir). B formu ise A formunda farkli olarak "omuzlarina
dokun denildiginde dizlerine dokunmasi" ve dizlerine dokun
denildiginde omuzlarina dokunmasi ile baslamakta ve A formuna
benzer olarak karmasiklasarak devam etmektedir (McClelland ve
digerleri, 2014).

BADO bireysel olarak uygulanmakta ve toplam 30 maddeden
olusmaktadir. Testten alinabilecek en dusuk O puan ve en yuksek 60
puandir. Cocuk, arastirmacinin verdigi yoénergeler dogrultusunda
dogru hareketi yaparsa iki puan alir; dnce yanlis hareketi yapip sonra
kendini duzeltirse bir puan, yanlis hareketi yaparsa sifir puan
almaktadir. BADO Cronbach alfa dederleri 92, 94, 94 ve 94'tur
(McClelland ve digerleri, 2014). Turkce uyarlama calismasindan elde
edilen Cronbach alfa degerleri ise su sekildedir: 93, 95, 94 ve .96
(Sezgin ve Demiriz, 2015). Bu calismada, on test analizlerinde A formu,
son test analizlerinde ise B formu kullaniimistir. Cronbach alfa
degerleri sirayla .95, .85 ve .84 seklindedir.

48-60 Aylik Cocuklar icin Erken Sayir Degerlendirme Olcegi (Van
Der Heyden, 2008)

Yilmaz ve inal Kiziltepe (2017) tarafindan Turkce 'ye uyarlanan bu dlcek,
erken dénem sayi becerilerini dederlendirmektedir. Olcedin U¢ alt
boyutu bulunmaktadir: Nesne Sayma-Daire icine Alma, Nesne Sayma-
Saylyl Yazma ve Sayl Tanima-Daire Cizme. KR-20 degerleri, nesne
sayma-daire icine alma icin .96, nesne sayma-saylisl yazma alt boyutu
icin .98, sayl tanima-daire ¢cizme icin .97 ve Erken Sayl Degerlendirme
Olcedi toplami icin .99 olarak bulunmustur (Yilmaz ve inal Kiziltepe,
2017). Bu calisma icin, KR-20 degerleri sirasiyla .95, .95, 98 ve .99
seklindedir.

Bu Olcek, iki veya Uc¢ Kisilik kUcuk gruplar halinde uygulanmakta ve
yaklasik 15-18 dakika surmektedir. Olcme araci cocuklara verildikten
sonra yonerge verilmektedir. Ornegdin, uygulayici tum cocuklarin
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kendisine baktigindan emin olduktan sonra "Kagidin solundaki
dairelere bakin (uygulayici kagidindaki daireleri isaret eder); kag tane
daire oldugunu sayin. Sagdaki rakamlardan cevabinizi gosteren
rakami daire icine alin (uygulayici isaret ederek gosterir)." Cocuklara
"Simdi ilk soruyu birlikte yapalim" denilerek daireler sesli olarak sayilir.
Cocuklarla ilk o6rnek yapildiktan sonra c¢alismalarini  yapmaya
baslayabilecekleri sdylenir. ilk sayfa bittiginde ikinci sayfaya gecip
calismalarina devam ederler. Size ne zaman durmaniz gerektigini de
soyleyecegim" seklinde aciklama yapilmaktadir. Uygulama sUrecinde
cocuklara yardim edilmemektedir.

Veri Toplama Sureci

Veriler, iki arastirma gorevlisi ve okul 6ncesi 6gretmenligi programinda
ogrenim goéoren bes lisans oOgrencisi tarafindan toplanmistir.
Anketdrlere bes saatlik testleri nasil uygulayacaklarina dair egitim
verilmistir. Veri toplamaya baslamadan 6nce de anketoérler calismada
kullanilacak testleri cocuklara uygulamislar ve uygulamalarina yonelik
arastirmacilar tarafindan geri bildirim almislardir.  Uygulayicilar
arasindaki uyum icin arastirmanin calisma grubu disinda bes cocuk
belirlenmistir. Arastirma gorevlisi c¢ocuklarla birlikte BADO'yu
uygularken, anketorler de gozlemleyerek o&lcekleri doldurmuslardir.
Kappa kullanilarak hesaplanan uygulayicilar arasi uyum katsayisinin
.87 oldugu belirlenmistir.

Bu calismada BADO ve Erken Sayl Degerlendirme Olcegdi 6n test
sonuclari incelendiginde, BADO (U= 2325, p= .86), nhesne sayma-daire
icine alma (U= 2078, p= 0.21), nesne sayma-saylyl yazma (U= 1914, p=
0.052), sayl tanima-daire cizme (U= 2261, p= .65) ve Erken Sayi
Degerlendirme Olcedi toplam puani (U= 2111, p= 0.27) arasinda
istatistiksel olarak anlamli bir fark olmadigi belirlenmistir. On testin
ardindan mudahale grubu &gretmenleri sekiz hafta boyunca KIMI
programini uygularken, kontrol grubu &égretmenleri ise Milli Egitim
Bakanlidi 2013 Okul Oncesi Egitim Programini siniflarinda uygulamaya
devam etmislerdir. KIMI programi uygulandiktan sonra her iki gruba
da ayni élcumler son test olarak tekrar uygulanmistir.

Arastirma, Universite etik kurulundan ve il Milli Egitim Madurliginden
onay alinarak yuUrutUlmustur. Katilimcilarin kimliklerinin  gizli
tutulmasina, Kkisisel verilerinin  korunmasina ve arastirmanin etik
standartlara uygun olarak gerceklestiriimesine &ézen gdsterilmistir.
Arastirmada kullanilan mudahale ve degerlendirme ydntemlerinin
cocuklarin gelisim duzeyine uygunluguna dikkat edilmistir. Egitim
programinin uygulanmasi ve veri toplama surecleri katilimcilarin
gunluk rutinlerini ve egitim programlarini etkilemeyecek sekilde
planlanmis ve gerceklestirilmistir.
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Veri Analizi

Normallik varsayimi Shapiro-Wilk testi ile incelenmistir. Shapiro, Wilk
ve Chen'in (1968) simulasyon calismasinda, Shapiro-Wilk testinin
normallik varsayimini degerlendirmek icin en guclu test oldugu ortaya
konmustur. Buna karsilik, Kolmogorov-Smirnov testinin érneklem
buayuklugu arttikca kucuk farklari manidar ¢cikarma egiliminde oldugu,
bu nedenle grafiksel veya betimsel yontemlerle birlikte kullanilmasinin
gerektigi belirtilmistir (Sprent ve Smeeton, 2007; Hair ve digerleri
1998). Bu noktadan hareketle bu calismada normallik varsayimi icin
Shapiro-Wilk testi tercih edilmistir. Sonuclara gére normal dagilim
varsayimi desteklemediginden (Tablo 2), KIMI programinin ¢cocuklarin
0z-duzenleme ve erken sayl becerileri Uzerindeki etkisini incelemek
icin parametrik olmayan Mann-Whitney U ve Wilcoxon isaretli siralar
testi kullanilmistir. Analizler JAMOVI 2411 paket programi ile
yapilmistir. Homojenlik varsayimlari karsilandigr gorulmustur (Levene
testi sonuclarina gére dlcim gruplarinin varyanslari arasinda anlamli
bir fark (p<.05) bulunmamaktadir).

Tablo 2
Normallik Testi

Shapiro-Wilk (Ontest) Shapiro-Wilk (Sontest)

Degiskenler Z df p. Z df p.

BADO 914 138 .000* 949 138 .000*
Nesne Sayma-Daire icine Alma 830 138 .000* 767 138 .00O*
Nesne Sayma-Saylyl Yazma .881 138 .000* 897 138 .000*
Sayl Tanima-Daire Cizme 907 138 .000* .892 138 .000*

Erken Sayl Degerlendirme Toplam 907 138 .000* 896 138 .000*
*0<.001

Grup ici Korelasyon (ICC) tahminleri ve bunlarin %95 guven araliklari,
ortalama derecelendirme (k = 2), mutlak uyum ve iki yonlu rastgele-
etkiler modeline dayali olarak hesaplanmistir. Bu baglamda ICC
degeri, 6n ve son-test dlcumlerinde gruplarda kimelenen cocuklarin
BADO ve erken sayl beceri testi toplam puani i¢in ayri ayri
hesaplanmistir. Analizler sonucunda gruplara yerlestirilmis cocuklar
icin BADO (.76) ve Erken Sayl Degderlendirme Olcegdi toplam puani (.79)
ile ilgili ICC'ler iyi bir guvenilirlige isaret etmektedir (Koo ve Li, 2016).

llgili &rneklemler arasinda iki farkli zamanda yapilan &lcumler
arasindaki etki buyUklugu hesaplanmistir. Sira-cift serili korelasyonun,
parametrik olmayan fark testlerinin etki bUyUklugunu hesaplamakiicin
kullaniimistir. Etki bUyuklugu Wilcoxon'un isaretli siralar testi ile test
edilmistir (eslesen ciftler sira-iki serili korelasyonu veriyor). King ve
digerleri (2011), korelasyon katsayisinin formulunu, ayni isaretli
siralamalar icindeki daha kucuk olanin (T), pozitif siralamalarin
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toplaminin (R+), zit siralamalarin toplaminin (R-) ve orneklem
buyukldgunun terimleri agcisindan onermektedir (N):
_4X|T—((R++R-)/2)]|
B N(N +1)

Kerby (2014) tarafindan belirtildigi Uzere, parametrik olmayan
korelasyon, olumlu ve olumsuz ciftlerin/isaretli siralamalarin oranlari
arasindaki farki temsil eder. Degerler -1ile +1 arasinda degismektedir.

Bulgular

Bu c¢alismada, KIMI programinin c¢ocuklarin  davranissal 06z-
duzenlemeleri ve erken sayi becerileri Uzerindeki etkisini incelenmistir.
Bu baglamda oncelikle, cocuklarin davranissal 6z-duzenleme ve erken
say! becerilerine iliskin betimleyici istatistikler Tablo 3'te sunulmustur.

Tablo 3
Davranissal Oz-Dlizenleme ve Erken Sayi Becerileri ile ilgili Betimleyici
[statistikler

On test Son test
Boyutlar X SS Min. Max. X SS Min. Max.
5 BADO 20.00 16.06.00  55.00 30.00 17.78 .00 62.00
% Nesne Sayma-Daire 1119 7.03 .00 20.00 16.54 599 .00 21.00
&  icine Alma
Nesne Sayma-Sayly1 830 6.63 .00 20.00 1293 .50 .00 20.00
Yazma
o SayliTanima-Daire 889 6.38 .00 20.00 1289 6.72 .00 20.00
@ __ Cizme
NS Erken Sayi 27.42 1833.00 59.00 4331 16.65 .00 61.00
= Degerlendirme
>3 — Toplam
__ BADO 18.69 15.43.00 50.00 2361 1762 .00 61.00
¥ Nesne Sayma-Daire 939 827 .00 19.00 1261 878 .00 21.00
L lgine Alma
S Nesne Sayma-Sayly1658 691 .00 20.00 9.72 730 .00 20.00
g Yazma
5 Sayl Tanima-Daire 8.61 7.43 00 20.00 9.08 724 .00 20.00
— Cizme
§ Erken Sayi 24.56 2091.00 59.00 3142 2126 .00 61.00
S Degerlendirme
<X Toplam

Tablo 3'te gdéruldugu gibi mudahale grubunun BADO 6n test puan
ortalamasi 20, son test puan ortalamasi ise 30'dur. Kontrol grubunun
BADO &n test puan ortalamasi 18.69, son test puan ortalamasi ise
23.6l'dir. Mudahale grubunun erken sayl degerlendirme toplam &on
test puan ortalamasl 27.42, son test puani ise 43.41dir. Kontrol
grubunun erken sayl degerlendirme o&lcegdi toplam &on test puan
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ortalamasl 24.56, son test puan ortalamasi ise 31.42'dir. MUdahale ve
kontrol gruplarinin é6n ve son test dlcumlerindeki degisimler Mann-
Whitney-U testi ile incelenmis ve Tablo 4'te sunulmustur.

Tablo 4

Mudahale ve Kontrol Grubuna Ait On ve Son Test Olcimleri

Mann-Whitney-U

Olctimler Gruplar n X SS SH U sd p
BADO On test Mudahale 74 500 16.06 1867 2325 136
Grubu
Kontrol 64 855
18.69 1543 1929
Grubu
BADO Son test Mudahale 74 200 17.80 2.069 1885 136
Grubu "
Kontrol 64 039
2361 17.62 2203
Grubu
Ne'sne.Sfayma— Mudahale 74 1119 702 0816 2078 136
Daire Igine Alma Grubu 12
On test Kontrol 64 929 827 1034
Grubu
Ne;neﬁgyma— Mudahale 74 1654 599 0.697 1768 136
Daire Icine Alma Grubu ok
Son test Kontrol 64 009
1261 878 1097
Grubu
Nesne Sayma- Mudahale 74 830 663 0771 1914 136
Saylyl Yazma On Grubu
test Kontrol 64 051
6.58 691 0.864
Grubu
Nesne Sayma-  MduUudahale 74 1293 650 0.756 1734 136
Saylyl Yazma Grubu ok
Post test Kontrol 64 007
9.72 7.30 0.913
Grubu
Salear.nma—“ Mudahale 74 889 638 0742 2261 136
Daire Cizme On  Grubu
test Kontrol 64 648
8.6l 7.43 0.928
Grubu
Sayl Tamma— Mudahale 74 1288 672 0782 1639 136
Daire Cizme Grubu ok
Son test Kontrol 64 002
9.08 724 0.905
Grubu
Erkuen Sayll Mudahale 74 5742 1833 213 211 136
Degerleqdlrme Grubu 573
Toplam On test  Kontrol o4 5456 2091 2614
Grubu
Erkven Sayl‘ Mudahale 74 4331 16.65 1935 1581 136
Degerlendirme Grubu 00T+
Toplam Son test Kontrol 64 2142 2126 2658
Grubu
***p<.007; *p<.01; *p<.05
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Tablo 4'te yer alan &n test puanlari incelendiginde, BADO (Ugapo) =
2325; p>.05), nesne sayma-daire icine alma (Upesne sayma-Daire icine Alma) =
2078; p>.05), nesne sayma-saylyl yazma (Uesne sayma-sayyi vazma) = 1914;
p>.05), saylyl tanima-daire ¢izme (Usay Tanima-paire cizme) = 2261; p>.05) ve
erken sayl degerlendirme toplam (U grken sayi begerlendirme Toplam) = 2111; ©>.05)
puanlari arasinda istatistiksel olarak anlamli bir fark bulunmamaktadir.
Mudahale ve kontrol grubunun son test puanlari karsilastirildiginda ise
BADO (Ugano) = 1885,p<.05), saylyl tanima-daire icine alma (Uesne sayma-
Daire icine Alma) = -]7681 ,O<O1), nesne Sayma-Saylyl yazma (U(Nesne Sayma-Saylyl Yazma)
= 1734; p<.05), sayl tanima-daire ¢izme (Usay tanima-paire cizme) = 1639; p<.01)
ve erken sayl degerlendirme toplam (Ugrken sayi Degerlendirme Toplam) = 1581;
p<.001) son test puanlari mudahale grubunun lehine istatistiksel olarak
anlaml farklihk gdstermistir. Mudahale grubu cocuklarinin én ve son
test dlcumlerindeki degisikliklere iliskin farkhliklar Wilcoxon isaretli sira
testi ile incelenmistir (Tablo 5).

Tablo 5
Mudahale Grubunun On ve Son Test Olctimleri
Etki

2 By akliga
BADO 06n test BADO son test 350 .001* -.683
Ngsne Sayma—Dalre N_esne Sayma-Daire 55> 00T _ 791
Icine Alma 6n test Icine Alma son test
Nesne S...ayma— Saylyl Nesne Sayma- Saylyl 579 00T 762
Yazma oOn test Yazma son test
Sgylyl Tanlma—Dalre Sgylyl Tanima-Daire 433 00T 642
Cizme On test Cizme son test
Erken Sayi Erken Sayi
Degerlendirme Degerlendirme 188 .001* -.865
Toplam on test Toplam son test
*0<.001

Tablo 5, mudahale grubunun BADO ile Erken Sayi Degerlendirme
Olcedi 6n ve son test dlcumleri arasinda son test olcumleri lehine
istatistiksel olarak anlamli bir fark oldugunu gdstermektedir (Zgapo) =
350; Zeken say Degerlendirme Toplam) = 188; p<.001). On ve son test
olcumlerindeki etki buyuklugune iliskin degerler incelendiginde ise
etki buyUklugunun orta ve yuksek duzeyde oldugu sdylenebilir (BADO:
r = -.68; nesne sayma-daire icine alma: r = -79; nesne sayma-sayly!
yazma: r = -76; saylyl tanima-daire cizme: r = -.64; Erken Sayi
Degerlendirme Toplam puani: r = -.87). Negatif etki buyuklukleri, ikinci
orneklemin (mudahale grubu) tum degerlerinin, ilk &rneklemin
(kontrol grubu) tum degerlerinden daha buyuk oldugunu
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gostermektedir; bu da mudahale grubu icin KIMI programinin
etkililigine isaret etmektedir. Kontrol grubundaki cocuklarin én ve son
test olcumlerindeki degisimler Wilcoxon isaretli sira testi ile incelenmis
ve Tablo 6'da sunulmustur.

Tablo 6
Kontrol Grubunun On ve Son Test Olcimleri

Z P
BADO 06n test BADO son test 4125 001
Nesne Sayma-Daire icine Nesne Sayma-Daire icine -
. 485 .00l
Alma on test Alma son test
Nesne Sayma-Saylyl Yazma 6n Nesne Sayma-Saylyl Yazma ook
70.5 .00l
test son test
Saylyl Tanima-Daire Cizme on  Saylyl Tanima-Daire Cizme 5205 259
test son test
Erken Sayl Degerlendirme Erken Sayl Degerlendirme 1745 00T
Olcegdi Toplam 6n test Olcedi Toplam son test T
*p<.001

Tablo 6'ya gore, kontrol grubunun BADO ile Erken Sayl Degerlendirme
Olcedi 6n ve son test dlcim puanlar arasinda son test lehine
istatistiksel olarak anlaml bir fark vardir (Zgaoo) = 412.5; ZErken say
Degerlendirme Toplam) = 174.5; p<. 001). Saylyl tanima-daire ¢cizme on ve son test
olcumleri arasinda anlamli bir fark bulunmazken (Zsayy tanima-paire cizme) =
520.5, p>.05), nesne sayma-daire icine alma ve nesne sayma-saylyl
yazma On ve son testler arasinda anlamli fark bulunmustur (p<.001).
Erken Sayi Degderlendirme Olcegdi ve BADO testi puanlarinin én ve son
test dlcumlerindeki degisim Sekil T'de verilmistir.

Sekil 1
On ve Son Test Olctimleri

Estimated Marginal Means of MEASURE_1
50,00 Group_Kod

Experiment Group
— Control Group
= Observed Grand Mean

40,00

Not:

1= BADO miidahale ve kontrol grubu

30,00 ')_,«"' 6n test

- 2= BADO miidahale ve kontrol grubu
e - son test

— 3= Erken say1 miidahale ve kontrol

20,00 —
grubu 6n test

4= Erken say1 miidahale ve kontrol
grubu son test

Estimated Marginal Means

10,00

oo
1 2 3 4

BADO ve Erken Say1

1o
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Sekil 1, mudahale ve kontrol gruplarindaki ¢cocuklarin davranissal 6z-
duzenleme ve erken sayl beceri puanlarinin 6n testte benzer
oldugunu gostermektedir. Buna Kkarsilik, son test o&lcUmlerinde
puanlar mudahale grubu lehine artmistir. Bu degisikligin, KIMI
programinin c¢ocuklarin davranissal 6z-duzenleme ve erken sayi
becerileri Uzerindeki etkisiyle iliskili oldugu soylenebilir.

Tartisma ve Sonug¢

Okul oncesi ogretmenlerine KIMI gibi kisa sureli &6z-duzenleme
mudahale programlariyla amacl bir sekilde mesleki gelisim firsati
sunulmasl, cocuklarin &z-duzenleme ve erken sayl becerilerini
gelistirmektedir. Bu calismada, KIMI programinin  ¢ocuklarin
davranissal éz-duzenleme ve erken sayi becerileri Uzerindeki etkisini
incelemek icin 6n ve son test puanlarini karsilastiran kontrol gruplu
yarl deneysel desen kullaniimistir. Bulgular, mudahale ve kontrol
gruplarinin 6z-duzenleme ve erken sayl puanlari 6n ve son test
olcumleri arasinda istatistiksel olarak anlaml bir fark oldugunu
gostermektedir. Yalnizca kontrol grubu cocuklarinin erken sayi
becerisi dl¢ceginin Saylyl Tanima-Daire Cizme alt dlgegi én ve son test
puanlari arasinda istatistiksel olarak anlamli bir farklilik gostermedigi
saptanmistir. Bu durum, kontrol grubundaki saylyl tanima-daire ¢cizme
alt dlgcegi hari¢ tum gruplarda ¢cocuklarin 6z-dUzenleme ve erken sayi
becerisi puanlarinin arttigini goéstermektedir. Ancak, mudahale ve
kontrol gruplari arasinda son test puanlarindaki degisimin buyuklugu
incelendiginde, mudahale grubundaki cocuklarin 6z-duzenleme ve
erken say! becerilerinin kontrol grubundaki cocuklara goére anlamli
duzeyde daha yuksek oldugu ortaya cikmistir. Bu artis, KIMI
programinin c¢ocuklarin séz konusu bu becerilerini gelistirmede,
kontrol grubu égretmenlerinin takip ettigi program olan MEB 2013
Okul Oncesi Egitim Programina gére daha etkili oldugunu
gostermektedir. KIMI programi etkinliklerinin spesifik olarak calisma
bellegi, dikkat esnekligi ve engelleyici kontrol bilesenlerini
desteklemek Uzere planlanmasi cocuklarin 6z-dluzenleme
becerilerinin yaninda nesne sayma ve sayl tanima gibi becerilerini
desteklemede etkili olmus olabilir. Blair ve Raver'in (2015) belirttigi gibi
dikkatin duzenlenmesi 6grenme sureclerine katilimmda onem
tasimaktadir. Benzer sekilde, Dias ve Seabra (2015), bes yas okul dncesi
cocuklarin yuarutucu islev becerilerinin gelistirilmesinde 6z-duzenleme
ve yurutucu islevlere yonelik bir mudahale programinin, mevcut erken
egitim mufredatindan daha etkili oldugunu belirtmislerdir. Bu
bulgular ayni zamanda, alanyazinda mudahale programlarinin
cocuklarin  6z-duzenleme becerilerini gelistirmede etkili oldugu
gosteren diger calismalarin bulgulariyla da oértusmektedir (Arslan ve
Pekdogan, 2021, Ezmeci, 2019; Gunduz, 2020).
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Ek olarak mudahale grubu cocuklarinin sayl tanima-daire cizme
puanlarl hari¢ sayl becerileriyle ilgili puanlarindaki artisa yénelik olan
bu bulgu, alanyazinda matematik becerileri ile ilgili erken mudahale
programlarinin  énemine yapilan vurguyu destekler niteliktedir
(Lembke ve Foegen, 2009). (McClure ve digerleri, 2017) Bununla
birlikte, cocuklarin erken yillardaki sayl bilgi ve becerilerinin
matematik basarilarini  etkiledigine dair arastirma bulgulari da
(Ginsburg ve digerleri, 2008; Kunsch ve digerleri, 2007; Niklas ve
Schneider, 2014) dusunuldugunde bu becerilerin amacli bir sekilde
desteklenmesinin gerekliligi ortaya cikmaktadir. Ancak, say! bilgi ve
becerisini destekleyici uygulamalarin da 1iyi duzeyde olmamasi
(McClure ve digerleri, 2017) 6gretmenlerin bu dogrultuda olan mesleki
gelisime yonelik ihtiyaclarina isaret etmektedir. TUm bunlar bir butun
olarak dusunuldugunde, 6gretmenlerin erken say! bilgi ve becerisine
yonelik etkili mesleki gelisim programlariyla guclendirilmesi gerektigi
kacinilmazdir.

Kontrol grubunda yer alan cocuklarin davranissal éz-duzenleme ve
erken sayl beceri puanlarindaki én ve son test arasindaki son test
lehine belirlenen anlamli bulgular icin iki aciklama yapilabilir. Oncelikle
bu bulgular, MEB 2013 Okul Oncesi Egitimi Programinin da cocuklara
bu becerileri destekleyen firsatlar sundugunu gostermektedir.
Bahsedildigi gibi MEB programi oyuna, yaparak yasayarak 6grenmeye
ve cocuklarin ilgi ve ihtiyaclarina énem vermektedir. Cocuklar,
deneyimlerini yansitmanin yani sira ne yapmak istedikleri ve bunu
nasil yapmak istedikleri hakkinda dusunme firsatlarina da sahiptir.
Muzik, fen ve matematik cocuklarin gunluk olarak dahil olduklari
etkinlikler arasindadir. Tahmin edilebilir rutinlere sahip olmak (Bater
ve Jordan, 2017) ve séz konusu bu cesitli etkinliklerin ¢ocuklarin 6z-
duzenleme  becerilerini  etkileyebilecedi  soylenilebilir.  Onceki
arastirmalar, serbest oyunun yuksek 6z-duzenleme becerileri ile iliskili
oldugunu gostermistir (Becker ve digerleri, 2014; Ivrendi, 2016a).
Kontrol grubunun son test puanlarindaki artisin bir baska aciklamasi
da cocuklarin gelisimsel ilerlemesine baglanabilir. Olgunlasmanin ve
okul oncesi egitim deneyimlerinin yurutucu islev becerilerinin
gelisimini etkiledigi belirtilmektedir (Burrage ve digerleri, 2008).

Mudahale grubunun davranissal 0z-duzenleme ve erken sayl
puanlarinin én ve son test olcumleri arasindaki son test dlcUmleri
lehine belirlenen anlaml farka iliskin olan bulgu, KIMI programinin
etkililigini inceleyen énceki arastirmalarin bulgulariyla értusmektedir
(Duncan ve digerleri, 2018; Keown ve digerleri, 2020; McClelland ve
digerleri, 2019; Schmitt ve digerleri, 2015). Bu arastirmalar, KIMI
programina katilan cocuklarin 6z-duzenleme becerilerinde akranlarina
gobre daha iyi gelismeler kaydettigini gdstermistir. Bu calismada, on
test ile son test arasindaki farkin etki buyuklugu, cift serili korelasyon
katsayisi hesaplanarak olcUlmustur. Etki buyuklugu, davranissal 6z-
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duzenleme icin orta duzeyde ve erken sayl becerileri icin yUksek
duzeyde bulunmustur. Bu durum, KIMI programinin énemli bir
mudahale etkisi oldugunu ortaya koyan onceki calismalardan farkhdir
(Duncan ve digerleri, 2018; Keown ve digerleri, 2020; Schmitt ve
digerleri, 2015). Alanyazinda yapilan calismalar, &z-duzenleme
becerilerinin matematik becerilerinin gelisiminde etkili olduguna ve
bu iki kavram arasinda cift yonlu bir iliskiye dair bulgulari icermektedir
(DeFlorio ve digerleri, 2019; Fuhs ve digerleri, 2014; Schmitt ve digerleri,
2017). Dolayisiyla bu iliskiden hareketle, gerek &z-duzenleme
mudahale programlariyla gerekse matematik becerilerine ydnelik
programlar aracilhigiyla erken cocukluk doneminde her iki beceri
grubunun da desteklenebilecegi anlasilmaktadir.

Mevcut calisma, 6gretmenlere saglanan mesleki gelisimin icerigi ve
suresi, KIMI uygulama grubunun buyuklugu ve &gretmenlerin
mudahale programini uygulamalari acisindan KIMI programiyla ilgili
dnceki calismalardan farkhdir. ilk olarak, bu calismanin 6gretmenleri
cocuklarin  6z-duzenlemelerine iliskin yuz yuze mesleki gelisim
faaliyetlerine katilmis ve yaklasik 10 saat KIMI programi egitimi
almislardir. Ogretmenler KIMI programini daha yodun bir sekilde
deneyimlemislerdir ve her oturumda pratik yapma firsati elde
etmislerdir. Ayrica, programi yuruturken karsilasabilecekleri zorluklar
hakkinda dusunmek ve bu zorluklara ¢6zum uretmek gibi deneyimler
de sunulmustur. Ek olarak, &égretmenler programda yapilmasi ve
yapllmamasi gerekenleri rol oynama senaryolarina katilarak, yansitici
gunlukler yazarak, buyuk-kucuk gruplarda dusuncelerini paylasarak ve
programla ilgili ogrendikleri Uzerinde dusunme firsati bularak
deneyimlemislerdir. Ogretmenler programi siniflarinda uygulamaya
hazir hissettiklerinde ve KIMI mesleki gelisimi sonrasinda, haftalik
olarak bir destek saglanmasa da sinif ziyaretleri ve cevrimici
iletisimlerle desteklenmislerdir. Bu calismada &gretmenler bu tur bir
mesleki gelisime dahil olduktan sonra programi siniflarinda
uygularlarken, KIMI etkisine iliskin diger calismalar, U¢ saatlik cevrimigci
egitim (Keown ve digerleri, 2020) veya grup egitimi gibi daha kisa
ogretmen egitimi saglamislar ve 6gretmenler yerine mudahaleyi grup
liderleri gerceklestirmistir (Schmitt ve digerleri, 2015).

Onceki calismalarda cocuklarin 6z-duzenleme becerilerini
degerlendirmede BADO, Boyut Degistirerek Esleme (Keown ve
digerleri, 2020) ve Kart Esleme (Schmitt ve digerleri, 2015) gdrevleri
kullanilirken bu c¢alismada ise &z-duzenleme yalnizca 06z-
duzenlemenin davranissal yonunu olcen BADO ile olculmustar.
Schmitt ve digerlerinin (2015), cocuklarin BADO ve Kart Esleme gorevi
ile elde ettikleri bulgulari, Keown vd./nin (2020) yalnizca Boyut
Degistirerek Esleme gorevine ait sonuclari ile mevcut c¢alismanin
bulgulari  benzerlik gostermektedir. Davranissal &z-duzenleme,
yurutucu islevlerin  gozlemlenebilir hali olarak tanimlansa da
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(McClelland ve digerleri, 2007), KIMI programinin etkinligini belirlemek
icin yalnizca calisma bellegini, dikkat esnekligini ya da engelleyici
kontrolu oélcen olgcme aracglari da kullanilabilir. Ayrica, yetiskinlerin
cocuklarin 6z-duzenlemelerini gozleme dayali olarak
belirleyebilecekleri dlcme araclarinin kullanilmasi, bu programa dahil
olan cocuklar hakkinda daha ayrintili bilgi saglanmasina yardimci
olabilir.

Bu calismada, 6gretmenlere KIMI programini uygulama konusunda
mesleki gelisim firsati sunulmustur. Mesleki gelisim sUrecine katilan
ogretmenler siniflarindaki cocuklarla KIMI programini uygulamislardir.
Bu yonuyle, daha fazla cocuk dgretmenleri araciligiyla KIMI surecine
dahil olabilmistir. Li vd. (2021), KIMI programini uygulamaya yonelik
farkli modellerin maliyet etkililigi Uzerine yaptiklari calismada maliyeti
en uygun stratejinin, 6gretmenlere cocuklarla KIMI programini nasil
uygulayabileceklerine yénelik mesleki gelisim firsatlari sunmak
oldugunu belirtmislerdir. Dolayisiyla gelecekteki arastirmalarda, bu
calismada oldugu gibi o6gretmenlerin  6z-duzenleme mudahale
programlarina iliskin mesleki gelisimi desteklenerek daha az maliyetle
daha fazla ¢cocuga ulasilabilir.

Sinirhiliklar ve Oneriler

Bu arastirmanin sinirliliklarindan  biri, c¢cocuklarin  &6z-duzenleme
becerilerini destekleme noktasinda, mudahale grubu 6gretmenlerine
yoénelik strekli destedin olmamasidir. OJretmenler, yalnizca cevrimici
toplantilar, sinif ziyaretleri ve cevrimici platformlar araciligiyla
desteklenmistir. ileriki arastirmalarda, 6gretmenlere sinif ortaminda
birebir destek verme yolu tercih edilebilir. Ayrica bu c¢alismada, én ve
son test deney ve kontrol gruplu desen kullaniimistir ve izleme testine
yer verilmemistir. izleme degderlendirmesi, mudahale grubu
cocuklarinin KIMI dahil 6z-duzenleme mudahale programlarindan
elde ettikleri kazanimlari surdurup surdurmedikleri konusunda daha
fazla bilgi sunabilir. Dolayisiyla bu calisma, izleme testinin olmamasi
yoénuyle sinirlik icermektedir. Bu acidan, KIMI programinin izleme
testini de icerek sekilde wuygulanmasi &nerilebilir. Son olarak,
ogretmenler ve cocuklarla yapilacak gérusmeler KIMI programinin
uygulanmasinda yasanan duygu ve dusuncelerin ortaya c¢ikarilmasina
yardimci olabilir.

Sonug

Bu calisma, cocuklarin 6z-duzenleme beceri puanlarini gelistirmenin
KIMI kullanilarak mUmkun olduguna dair daha fazla kanit sunarak
alan yazina katki saglamaktadir. Kisa sureli bir program olan KIMI, okul
oncesi egitim siniflarinda  mevcut olan gunluk materyallerle
uygulanabilmektedir. Ogretmenlerin teorik anlayislarina ve 6z-
duzenlemeyi desteklemeye ydnelik uygulama becerilerine odaklanan
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ogretmen egitiminin gercgeklestirilmesi de mudahale programlarinin
etkili bir sekilde uygulanmasi icin gerekli gorulmektedir. Son yillarda
yapilan bir arastirma, ogretmenlerin 06z-duzenlemeye genellikle
davranissal ve yetersiz bir bakis acisiyla yaklastiklarini ve 06z-
duzenlemenin sistematik olarak tesvik edilmesine iliskin ¢cok az kanit
bulundugunu gdéstermektedir (Howard ve digerleri, 2021). Bu
arastirma &gretmenlere, cocuklarin okul o6ncesi ve gelecekteki
ogrenimleri icin elzem olan 6z-duzenleme becerilerinde fark yaratma
gucu vermektedir (Howard ve digerleri, 2022; Ivrendi, 2016b). Farkli
kUlturleri dahil ederek ve farkli sosyo-ekonomik statudeki ailelerin
cocuklari ile calisan ogretmenler mesleki egitim programlariyla
desteklenerek KIMI programinin etkililigini belirlemeye ydnelik cabalar
devam etmelidir. Bunun yaninda, farkli mudahale programlarinin
gelistirilmesine ve etkililiginin incelenmesine daha fazla onem
verilmesi gerekmektedir.

Etik Kurul izin Bilgisi: Bu calisma Pamukkale Universitesi Bilimsel
Arastirma Yayin ve Etik Kurulu’nun 16/09/2020 tarihli 93803232-622.02
sayili karari ile alinan izinle yaratalmauastur.

Yazar Cikar Catismasi Bilgisi: Yazarlar cikar catismasi olmadigini
beyan eder.

Yazar Katkisi: Makale yazarlarinin ¢calismada katkisi esit orandadir.
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Abstract

This study investigated the effect of the Red Light, Purple Light
Self-Regulation Intervention Program on children's behavioral
self-regulation and early numeracy skills. A quasi-
experimental design with a control group, comparing pretest
and posttest scores, was used to assess the effectiveness of
the program. The participants were 138 children (74
participants in the intervention group and 64 participants in
the control group) enrolled in a public preschool and
kindergarten in Turkiye. The data were collected using the
Heads, Toes, Knees, and Shoulders and Early Numeracy
Assessment for 48-60 Month-OIld-Children scales. The data
obtained were analyzed using Mann-Whitney-U and Wilcoxon
signed-rank tests. The results showed a statistically significant
difference between the children's pretest and posttest self-
regulation and early numeracy scores in the intervention and
control group, except for the control group's scores in a
subscale of the early numeracy scale (ldentify Number-Draw
Circles). The children in both groups showed progress in these
skills. However, the magnitude of the change in the posttest
scores between the intervention and control groups revealed
that the children's self-regulation and early numeracy skills in
the intervention group were significantly higher than those of
the control group. In sum, the findings point to the
effectiveness of the Red Light, Purple Light Program on the
self-regulation and early numeracy skills of Turkish children.
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Introduction

Early years are critical to develop self-regulation skills among children
(Best & Miller, 2010; Geng et al., 2024, Savina, 2014). In this vein, relevant
research provides evidence about the association between self-
regulation skills and various abilities such as early mathematics and
literacy (Howard et al.,, 2022; Schmitt et al., 2014, Senol & Turan, 2023),
and the effectiveness of intervention programs in promoting such
skills (Schmitt et al., 2014).

Self-regulation is the individual's ability to regulate cognition,
emotions, and behavior in different circumstances. In the first place,
cognitive self-regulation consists of working memory, attentional
flexibility, and inhibitory control, all of which are considered to perform
executive functions (McClelland et al., 2007). Executive functions are,
on the other hand, intentional control of self-regulatory skills through
which individuals prevent disruptive behaviors, direct attention, and
organize thinking to reach a goal (Blair, 2017; Zelazo et al.,, 2016). In the
second place, emotional self-regulation means managing, controlling,
and modulating feelings (Murray et al., 2016). Finally, behavioral self-
regulation involves the deliberate use of attentional flexibility, working
memory, and inhibitory control of behaviors in various circumstances
(Diamond, 2014). All these dimensions (i.e., cognitive, emotion, and
behavioral) of self-regulation are essential for children's learning.

To specify, a recent study indicated that self-regulation was associated
with 3-year-old’'s capabilities to follow classroom rules, social
competence, and inclination to learn (Xie & Li, 2022). Similarly, in their
study with the participation of 129 five-year-old children, Uyanik et al.
(2021) found a significant relationship between children's academic
and social-emotional school readiness, and their self-regulation skills.
However, the direction and strength of the contribution of the
different self-regulation dimensions (i.e., cognitive, emotion, and
behavioral) to children's academic learning may differ. For example, a
study by Huanga et al. (2022) examined the relationship between
these dimensions and academic skills. The results revealed significant
positive associations between cognitive and behavioral self-regulation
and mathematics and literacy skills, however, emotional self-
regulation was negatively related to these skills. In this study, the
predictive power of the dimensions varied - such as for numeracy
where the most robust predictor was cognitive aspects of self-
regulation- followed by behavioral and emotional regulation.

Self-Regulation and Number Skills

Early childhood is a period when children develop basic number skills
(NCTM, 2000). The National Council of Teachers of Mathematics’
(NCTM) content standards include recognizing and representing
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numbers, understanding number relationships, and the number
system (Clements & Sarama, 2018; NCTM, 2000). In the 2013 Ministry of
National Education (MoNE) Preschool Education Program, supporting
children's number skills is also emphasized with specific learning
objectives. Examples of such objectives include counting, measuring,
matching, grouping, and ordering objects (MoNE, 2013). Numbers and
operations include measuring small quantities, comparing objects,
counting, adding-subtracting, and separating (dividing) materials
(Moomayv, 2013). Children first associate real numbers with counting
numbers, express the number knowledge in their minds with symbols,
and understand the meanings of numbers. Their first verbal
experiences usually begin with a number of words taught by their
families or acquired from environmental stimuli (Sarnecka & Carey,
2008).

It has been determined that in the early years, children who recognize
more numeral symbols, count better, and make better number-
guantity correspondences compared to their peers with similar
developmental features are more successful in mathematics
(Ginsburg et al,, 2008; Niklas & Schneider, 2014). Similarly, Kunsch et al.
(2007) have shown that proficiency in number knowledge affects later
mathematics achievement. In a similar sense, Mazzocco and
Thompson (2005) state that mathematics learning problems generally
arise from deficiencies in number and operation concepts. Thus, early
intervention is emphasized to increase performance of children with
low achievement in counting skills (Lembke & Foegen, 2009). Despite
the findings on the importance of number skills, children are rarely
exposed to practices that support early number skills in preschool
education (McClure et al, 2017), which indicates the need for
enhancing practices to support children's early number skills.

Self-regulation is among the variables associated with children's
number skills (Passolunghia et al.,, 2015; Shaul & Schwartz, 2014; Tekin &
Kocgyigit, 2020). Research studies examining the effects of early self-
regulation skills on a variety of skills indicate that these skills are
associated with academic skills in early childhood (lvrendi, 2011;
Passolunghia et al., 2015; Shaul & Schwartz, 2014) and later academic
skills (Ilvrendi, 2016b; Ribner et al, 2017). For example, a study
conducted with 71 young children found that behavioral self-
regulation was the most influential predictor of number sense (lvrendi,
2011). Further, the evidence suggested a bidirectional relationship
between self-regulation and mathematics skills (Fuhs et al, 2014;
Schmitt et al., 2017).

The role of executive functions in learning explains the relationship
between self-regulation and mathematical skills in that executive
function skills help reasoning, planning, and problem-solving, which
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are fundamental for learning. Managing and regulating stimulation
and attention yield continued involvement in learning events. Early
mathematic skills such as ordinality, cardinality, transitivity, and
pattern completion characterize a typical executive function task
(Blair & Raver, 2015, p.7). For instance, working on pattern completion
entails children to remember the patterning rule flexibly, shifting
attention among elements, and inhibiting an automatic but incorrect
use of an element to complete the patterning correctly.

The afore-mentioned studies demonstrate that early mathematics
skills are associated with later math achievement and that self-
regulation skills are also reciprocally related. Similarly, promising
research findings highlight the importance of supporting children's
self-regulation skills at an early age (CGuedes et al., 2022; Stgrksen et al,,
2015). Therefore, intervention programs are essential to support both
skill groups purposefully.

Supporting Self-Regulation through Intervention Programs

As growing number of research findings show that children's self-
regulation skills can be improved through intervention programs
(Schmitt et al, 2015, Tominey & McCelland, 2011), the approaches
adopted by these programs are also examined in the literature.
Among the approaches to promote children's self-regulation skills,
Rosanbalm and Murray's (2017) review of 102 intervention studies has
revealed that the most common approaches to improve self-
regulation skills are co-regulation and skills instruction of children or a
combination of the two. The first approach is co-regulation in which
an individual regulates his or her emotional or behavioral state by
interacting with another person (Hadwin et al, 2017). It is related to
training adults, such as parents and teachers, to co-regulate. It focuses
on raising awareness about how they can foster self-regulation skills
through organizing the environment, modeling, observing, guiding,
and encouraging children to use self-regulation skills. In this vein,
relevant research studies have provided evidence as to the effect of
the co-regulation approach. To illustrate, in one study, Silkenbeumer
et al. (2018) revealed the relationship between teachers' co-regulation
and 4/6-year-old children's self-regulation skills. The authors
concluded that age-appropriate co-regulation effectively promotes
children's self-regulation development.

The second approach is related to teachers' skills instruction, which
aims to develop children's cognitive, emotional, and behavioral self-
regulation skills. The studies focusing on training teachers about a
specific intervention program can fall under this approach. The skills
instruction approach has also been found to promote self-regulatory
skills (Schmitt et al.,, 2015). Intervention programs developed in line
with this approach vary depending on which skills the content covers.
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Content of some programs stems from disciplines that are not directly
related to self-regulation, such as music (Brown et al, 2022), rhythm-
movement (Williams & Berthelsen, 2019), and motor skills (Robinson et
al., 2016). These programs employ music and movement intervention
programs to foster self-regulation skills. Several improvements were
recorded in children's self-regulation skills in the intervention group of
these studies. For instance, Brown et al. (2022) examined the effect of a
music intervention program on inhibitory control of 191 children, aged
3-5, over three years. The children in the intervention group
demonstrated higher growth in inhibitory control compared to their
counterparts. To explain music programs' contribution to self-
regulatory skills, the researchers argue that children experience
positive emotions and have opportunities to practice strategies of
behavioral regulation in such programs.

Content of the other intervention programs specifically focuses on
improving the components of self-regulation (working memory,
attentional flexibility, inhibitory control) (Barnes et al,, 2021; Tominey &
McCelland, 20T11). The Red Light, Purple Light (RLPL) program
(Tominey & McCelland, 2011) can be shown to exemplify such
programs. RLPL was developed as a result of the studies of Tominey
and McCelland (2011) as well as Tominey, McClelland, and Tracy (2018-
2020). RLPL aims to develop self-regulation (i.e., working memory,
attentional flexibility, and inhibitory control) skills in children by
integrating these components into games that include music and
movement. The program was developed to be low-cost in terms of
time and materials so that it can be implemented in a short period of
eight weeks and with materials that can be found in every classroom
(Tominey et al.,, 2018-2020; Tominey & McCelland, 20T11).

Several experimental studies have proven the RLPL's effectiveness in
children's self-regulation and early academic skills (Duncan et al.,2018;
Keown et al.,, 2020; Schmitt et al, 2015). For example, Schmitt et al.
(2015) examined the RLPL's impact on 276 children's self-regulation
and mathematics skills in a classroom-based program. The
intervention developer trained the group leaders and they
implemented the RLPL in playgroups. The findings indicated that the
children in the intervention group had statistically significantly higher
self-regulation and mathematical skills than the control group
(Cohen's d = 0.32 and 0.16, respectively). The study of Duncan et al.
(2018) regarding the impact of RLPL also revealed several
improvements in self-regulation skills.

In addition, the study of Keown et al. (2020) with 212 4-year-old
children explored the RLPL's impact on executive function skills. The
teachers were provided with three hours of online training to deliver
the RLPL. The results demonstrated that the children in the
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intervention group had significantly more post-intervention gains in
executive function skills as measured with Dimensional Change Card
Sort (DCCS) than the children in the control group. However, no
significant intervention difference was obtained in the children's Head,
Toes, Knees, and Shoulders scores or teacher ratings.

Willoughby et al. (2021), on the other hand, investigated the RLPL's
effect on preprimary classrooms using computerized executive
function (EF) skills assessments at pre- and post-test measurements.
The teachers implemented the program during outdoor free time. In
contrast to prior studies, the findings revealed no effect of the
program on the intervention group's executive function skills
compared to the comparison group children (Cohen's ds =-0.14 to 0.03,
p > 0.20). The researchers related the lack of intervention impact to the
content of the measure used (which was a cognitive EF assessment
and too easy for the participating children), large class sizes, high
prioritization of pre-academic skills, and teachers' perception of
additional work, yielding the possibility of lower implementation of the
program.

Another example of a program specifically targeting executive
function skills is the Brain Games program, which teachers implement
in the classroom and includes 31 small box games. This program
integrates the games into daily routines and transitions rather than
implementing them at a specific time, length, and place. Discussions
are held after each game to encourage children to think about the
skills they learn. Teachers are informed about strategies, brain
development, and posters to facilitate the use of targeted sKills
(Barnes et al., 2021).

The effect of brain games on executive functions was also examined in
a study with 626 students in 36 pre-K through fourth-grade
classrooms. The teachers were exposed to a 90-minute training about
the program. The findings revealed positive effects of the Brain Games
program on regulation and prosocial outcomes. However, this effect
was insignificant on the teacher-student relationship, direct
assessments of inhibitory control, short-term and working memory,
and global executive functions (Barnes et al., 2021).

The results of the above-mentioned intervention programs are
effective in supporting children's self-regulation and academic skills;
however, a crucial issue to consider here is the dissemination of
intervention programs to a broader audience in order to support self-
regulation skills in the preschool period purposefully. This issue is
explained with three reasons. First, there is evidence of the influence
of self-regulation skills on academic skills (e.g., Skibbe et al., 2019; Yildiz
Kisaoglu & Cetin, 2023). Another reason is that children from low
socioeconomic status are more likely to have lower self-regulation
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skills (Stgrksen et al., 2014), and girls are likely to have higher self-
regulation skills than boys (Caughy et al., 2022). The third reason is that
executive function skills have been found to significantly mediate
relations between family income and academic achievement in the
early years of life (Deer et al., 2020). Hence, it appears that all children
need self-regulation skills, and as McClelland et al. (2019) state,
reaching more children could become possible with low-cost
programs in terms of time and expenditures.

Context in Turkiye

Early childhood education is not mandatory in Turkiye. Children who
are 36 months and above can enroll in preschool. Only four-year
college graduates can be appointed as teachers in public early
childhood institutions (MoNE, 2021). In this type of education, teachers
implement the Turkish Ministry of National Education (MoNE)
preschool program, which consists of cognitive, language, motor, and
socio-emotional developmental areas and self-care skills. The play-
based program prioritizes children's active participation in planning,
implementing, and assessing their daily experiences. On a typical day,
children can share plans for the day early in the morning and reflect
on the experiences at the end of the day. After about an hour of free
play in the learning centers on a daily basis, children participate in
various activities such as music, science, movement, and
mathematics. Although the MoNE 2013 Preschool Education Program
does not explicitly include achievements related to self-regulation
skills, it has several features (e.g., being play-based) and principles (e.g.,
supporting independent action) that support these skills.

Survey studies conducted in Turkey indicate that children's self-
regulation skills are associated with early literacy (Yildiz Kisaoglu &
Cetin, 2023), socio-dramatic play (Ozcan & ivrendi, 2022), scientific
process skills (Erol et al, 2022), social competence behaviors, and
problem-solving skills (Isiksolu Aysel & Tok, 2022). Contrary to survey
studies, self-regulation intervention programs prepared for children in
Turkey are limited in number (Arslan & Pekdogan, 2021; Ezmeci, 2019;
Gunduz, 2020). For example, Arslan and Pekdogan (2021) prepared a
self-regulation training program for 60/72-month-old children by
integrating art, Turkish, drama, games, music, and literacy preparation
activities with features such as behavior regulation and social sKkills
control. The findings of this quasi-experimental study with a pretest
posttest control group showed that the working memory and total
self-regulation posttest mean scores of the children in the
experimental group were higher than the control group.

As for the context of this study, the RLPL program used in the current
study is a program prepared for 4/5-year-old children, and the entire
program specifically integrates working memory, attentional flexibility,
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and inhibitory control skills into games that include music and
movement (Tominey et al., 2018-2020; Tominey & McCelland, 2011). In
addition, RLPL has been adapted to different cultures, and its
effectiveness has been proven (Keown et al,, 2020; Schmitt et al., 2015).
Therefore, testing the effectiveness of such a program in Turkiye is
essential in providing resources for subsequent studies. Another point
is that early childhood teachers need effective content to support
children's self-regulation and mathematics skills (Early Childhood
Specialties, 2024; NAEYC, 2024). It is believed that RLPL will contribute
to meeting this need. Based on research findings showing its
effectiveness and low cost, the RLPL program was used in this study to
develop children's behavioral self-regulation and early number skills.
The effects of the RLPL program on children's behavioral self-
regulation and early number skills in the Turkish context were
examined within the framework of the following research questions:

1. Is there a statistically significant difference between the pre-
and posttest measurements of behavioral self-regulation and early
numeracy skill scores of the children in the intervention and control
groups?

2. Is there a statistically significant difference between the pre
and posttest measurements of behavioral self-regulation and early
numeracy skills of the children in the intervention group?

3. Is there a statistically significant difference between the pre-
and posttest measurements of behavioral self-regulation and early
numeracy skill scores of the children in the control group?

Method
Research Design

This study adopted a pretest and posttest control group design, which
is considered as a quasi-experimental design in its quantitative scope
(Erkus, 2013). This design can provide a comparison of the intervention
and control groups as well as a more reliable assessment of the effect
of the intervention. In this sense, Creswell (2014) states that such
designs are a powerful method for determining the effect of the
intervention since the differences between the groups can be
analyzed objectively using the pretest and posttest results. Therefore,
this study aimed to reveal the effectiveness of the RLPL program by
using a quasi-experimental design. The participating children were
pretested before the teachers in the intervention group administered
the RLPL program to the whole group in their classrooms. On the
other hand, the control group teachers followed only the MoNE
preschool program. After the intervention group teachers
implemented the RLPL program for eight weeks, posttests of both
intervention and control groups were conducted.
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Participants

The study group of this research was determined by using the
purposeful sampling method (Patton, 1987). The participants were the
children in the teachers' classrooms who participated in a professional
development program within the scope of a project and voluntarily
accepted to implement the RLPL program in their classrooms. In this
context, 10 teachers participated in the study, including five teachers
in the intervention and five teachers in the control groups. The
children in question were not randomly selected. The participants of
this study were 138 children (Mean age of children= 56.73 months,
SD=4.12) enrolled in public early childhood institutions in a city of the
Aegean region of Turkiye. The intervention group comprised 74
children from five classrooms, and the control group included 64
children from five classrooms. When the pretest instruments were
administered, there were 78 children in the intervention group and 70
children in the control group. However, when the posttest was
administered, ten children were absent due to the pandemic.
Therefore, the analyses did not include the children whose posttest
assessments could not be administered. All the teachers had a college
degree. The average teaching experience was 16.6 for the intervention
group teachers and 15.4 for the control group teachers. The Mann-
Whitney U test was performed to reveal whether there was a
statistically significant difference between the pretest measurements
in demographic variables, Head, Toes, Knees, and Shoulders (HTKS),
and Early Numeracy Assessment Scale scores. The results are
presented in Table 1.

Table 1
Descriptive Statistics and Results of the Mann-Whitney U Test (n=138)

Mann-Whitney U

Control HTKS Early
. Group
Intervention (n=64) Numeracy
Group (n=74) Assessment
Variables f % f % U P u P
Gender Girls 37 50.0 33 51.6 2356 92 2369 96
Boys 37 50.0 31 48.4
Family Below mean (X = 38 51.4 39 609 2081 24 2202 53
monthly 76231)
income Above mean 36 48.6 25 391
Kruskal Wallis H
H P H P
, Elementary and 16 21.6 12 18.8 1464 .48 341 .84
Mothers )
level of Middle school
education High school 12 16.2 24 375
College + 46 62.2 28 438
, Elementary and 15 203 15 23.4 n7 55 168 92
Fathers .
| | of middle school
e(;’e Ot. High school 13 176 19 297
eaueation  college + 46 622 30 469
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As seen in Table 1, the children were evenly distributed in terms of
gender in all groups. While more than half of the mothers and fathers
in the intervention group were college graduates, about half of the
parents in the control group had college-level education. Most of the
children in each group attended preschool education for one year. The
average monthly income of the families was 7623 Turkish Lira, which
was above the minimum living wage determined in Turkiye for 2021
(T.R. Official Newspaper, 2020). According to the results of the analysis
conducted in this direction, the children in the intervention and
control groups were similar in pretest measurements of demographic
characteristics, self-regulation (HTKS), and early numeracy skills scores
(p>.05).

Intervention Program and Adaptation to Turkish

The Red Light, Purple Light (RLPL) program consists of games that
include music and movement, integrating working memory,
attentional flexibility, and inhibitory control skills within a fun
approach (Tominey, McClelland, & Tracy, 2018-2020). There are five
games in the RLPL program with varying levels of difficulty. These
games become increasingly complex, and children play different
versions of the same game with different rules. When children play
the next version of the same game, they need to keep the new rule in
mind (working memory), adjust their attention to the changed rule
(attentional flexibility), and suppress the urge to play according to the
previous rule (inhibitory control). The program was implemented on
two separate days for eight weeks, and materials such as colored
circles, animal pictures, and musical instruments were employed in
the applications (McClelland et al., 2019).

Two steps were taken before the intervention group teachers started
implementing the RLPL program: Adapting the RLPL into the Turkish
context and conducting teacher training.

Adapting the RLPL Self-Regulation Intervention Program (Tominey
et al., 2018-2020) into Turkish

First, the permission to adapt and use the program was obtained from
the researchers who developed the program. After the program was
translated into Turkish, the program was reviewed by a psychologist, a
preschool teacher, and four experts in the field of preschool education,
who were all faculty members. The program was adjusted based on
the expert opinions. For example, the necessary changes were made
by considering the feedback from the experts regarding the fluency of
the program translation, the inclusion of more appropriate Turkish
equivalents for children for English words such as ‘being careful
instead of being alert’ and the consistency of the translation in the
session instructions. During the adaptation process, providing a clear
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and understandable translation was challenging to ensure that the
practitioners could easily understand the sessions without distorting
their meaning. This difficulty was resolved by obtaining the opinions of
different experts such as psychologists, preschool teachers, and field
experts on the program and integrating their opinions repeatedly. An
independent musician prepared the background of the songs in the
program, while a preschool teacher and a guidance specialist sang the
songs. The researchers participated in a two-hour online training
session with the scholars who were among the developers of the RLPL
program.

RLPL Training of Preschool Teachers and Application Processes

Within the project scope mentioned above, six faculty members
working in the field of preschool education trained preschool teachers
on the RLPL program. Only voluntary teachers who had no previous
training in children's self-regulation and were teaching 4/5-year-old
children participated in this project. Teacher professional
development activities on children’s self-regulation took place face-to-
face for five days. Approximately 10 hours of the process was devoted
to the RLPL program. In this context, theoretical information was
provided to the teachers on the definition of self-regulation, its
dimensions, family education, what can be done to support children's
self-regulation skills, and the transformation of activities using the
components of self-regulation. Then, the introduction of the RLPL
program, sample RLPL video clips, and playing RLPL games using role
play took place. Role-playing was carried out in two ways. First, the
teachers experienced the RLPL program by taking on the role of the
child, and a researcher took on the role of the teacher who was the
model for implementing the games. Then, one of the teachers played
the games in the role of the teacher, and the others played the role of
the child. In addition, the teachers acted out and discussed scenarios
written about what should and should not be done during the
implementation processes of the RLPL program.

Program Implementation Fidelity

This study ensured adherence to the program implementation
through the intervention group teachers' daily log for each session.
The daily log form prepared by the scholars who developed the RLPL
program included sections focusing on different implementation
aspects. For example, the aspects included the implementation status
of all sessions, children's and teachers' interest in the session, the
usefulness of the program guide, the difficulty level, and the time
spent preparing the game. When the diaries/logs were examined, it
was found that all the teachers implemented 16 program sessions and
that the children and teachers liked the games. Two teachers stated
that the time spent for preparing the games was "more than
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expected" only in two sessions. This situation shows that the
participating teachers reported that the RLPL games were not time-
consuming.

In addition, the researchers prepared and provided educational
materials such as colored circles, animal pictures, and musical
instruments to the teachers who volunteered to implement the RLPL
program in their classes. During the implementation process of the
program in their classes, the intervention group teachers were
supported through online meetings, classroom visits (only three
experimental groups were visited once), and communication via
online platforms. Although this support was not provided every week,
it was provided to help the teachers to share their experiences during
the implementation process and offer solutions to the difficulties they
encountered.

Data Collection Tools
Head, Toes, Knees, and Shoulders (HTKS)

This performance-based measure (McClelland et al., 2014) assesses the
behavioral self-regulation skills of children who are 4-8 years old. Form
A of the HTKS starts with the heads/toes, and form B starts with the
knees/shoulders. The A form was adapted into Turkish by Sezgin and
Demiriz (2015) and the B form by Onogdlu Yildirim (2019). The HTKS
consists of three parts. Both forms have training, practice, and test
sections. The child is required to do the opposite of the given
instructions. The first section of Form A starts with "touch your toes
when you are told to touch your head" and "touch your head when
you are told to touch your toes." In the second section, the child is
expected to do the opposite of the given instruction: touch your
shoulders when you are told to touch your knees, touch your knees
when you are told to touch your shoulders, in addition to the
instructions in the first section such as "touch your head when you are
told to touch your toes" and "touch your toes when you are told to
touch your head" In this way, the game becomes more complicated.
The rule change in the third section is made to include head-knees
and toe-shoulders (touch your knees when you are told to touch your
head, touch your head when you are told to touch your knees and
touch your head when you are told to touch your knees, and the
practice continues with toes and shoulders). Form B, unlike Form A,
begins with "touch your knees when you are told to touch your
shoulders,” “touch your shoulders when you are told to touch your
knees," and continues by becoming more complex, similar to Form A
(McClelland et al., 2014).

HTKS is individually administered and consists of a total of 30 items.
The child gets a minimum of O and a maximum of 60 points. If the
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child makes the correct move by following the instructions given by
the researcher, s/he gets two points; if s’/he makes an incorrect move
first and then corrects himself/herself, s/he gets one point, and if s/he
makes an incorrect move, s/he gets zero. HTKS Cronbach alpha values
were 92, .94, 94, and .94 (McClelland et al,, 2014). The Cronbach alpha
values obtained from the Turkish adaptation study were: .93, 95, 94,
and .96 (Sezgin & Demiriz, 2015). For this study, Form A was used in the
pretest, and Form B was used in the posttest. Cronbach's alpha values
were .95, .85, and .84, respectively.

Early Numeracy Assessment for 48-60 Month Children (Van Der
Heyden, 2008)

Adapted into Turkish by Yilmaz and Inal Kiziltepe (2017), this tool
assesses early numeracy skills: count objects-circle number, count
objects-write number, and identify number-draw circles. KR-20 values
were .96 for counting objects-circle numbers, .98 for counting objects-
write numbers, 97 for identifying number-draw circles, and .99 for the
composite of early numeracy assessment measure (Yilmaz & Inal
Kiziltepe, 2017). For this study, KR-20 values were .95, 95, .98, and .99,
respectively.

The instrument was implemented in small groups of two or three
children and lasted about 15-18 minutes. After the test was distributed,
the children were given the instruction. For example, after the
practitioner made sure that all the children were looking at him, he
said, "Look at the circles on the left of the paper (the practitioner
points to the circles on his paper); count how many circles there are.
Circle the number showing your answer from the numbers on the
right (the practitioner shows it by pointing). The circles were counted
aloud with the children, and they were told, "Now, let us do the first
guestion together." After the first example was done with the children,
the trainee told them that they could start doing their work; when the
first page was finished, they should move on to the second page and
continue working. The researcher said “I will also tell you when to
stop." Finally, the children were not given assistance during the test.

Data Collection Procedures

Two research assistants and five undergraduate students who
majored in the Preschool Teaching Program collected the data. After
five hours of training designed for the trainees, they applied the
instruments to the children, and the researchers provided feedback
before starting data collection. For the agreement between the
trainees, five children were chosen apart from the participants in the
study. The research assistant applied the HTKS with the children, and
the trainees observed the scale administrations and filled out the
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instruments. Interrater agreement was computed using kappa, and
the coefficient of the agreement was .87.

In this study, the pretest results of the HTKS and Early Numeracy Skills
test indicated that there was no statistically significant difference
between the HTKS (U= 2325, p= .86), Count Object-Circle Number (U=
2261, p= .65), count objects-write number (U= 1914, p= .052), identify
number-draw circles (U= 2078, p=.21) and Early Numeracy Assessment
total scores (U= 2111, p= .27). After the pretest, the intervention group
teachers administered the RLPL for eight weeks while the control
group teachers followed the MoNE 2013 Preschool Education Program
in their classrooms. After implementing the RLPL, the same measures
were administered to both groups again as posttests.

The study was conducted with approval obtained from the university
ethics committee and the Provincial Directorate of National
Education. Care was taken to keep the participants' identities
confidential, protect their personal data, and conduct the study
according to ethical standards. Attention was paid to the
appropriateness of the intervention and evaluation methods used in
the study in line with the children's developmental level. Additionally,
implementing the training program and data collection processes
were planned and carried out in a way that would not affect the
participants' daily routines or education programs.

Data Analysis

The normality assumption was examined with the Shapiro-Wilk test.
The simulation study of Shapiro et al. (1968) revealed that the Shapiro-
Wilk test is the most powerful test for evaluating the normality
assumption. On the other hand, it is stated that the Kolmogorov-
Smirnov test tends to make slight differences significant as the
sample size increases; therefore, it should be used together with
graphical or descriptive methods (Hair et al,, 1998; Sprent & Smeeton,
2007In this vein, the Shapiro-Wilk test was preferred for the normality
assumption in this study. Since the normal distribution assumption
was not supported according to the results (Table 2), nonparametric
Mann-Whitney U and Wilcoxon signed-rank tests were used to
examine the effect of the RLPL program on children's self-regulation
and early number skills. Analyses were performed with the JAMOVI
2.411 package program. It was seen that the homogeneity
assumptions were met (According to the Levene test results, there
was no significant difference (p<.05) between the variances of the
measurement groups).
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Table 2
Normality

Shapiro-Wilk (Pretest) Shapiro-Wilk (Posttest)
Variables Z df p. Z df p.
HTKS 914 138 .000* 949 138  .000*
Count Object-Circle Number .830 138 .000* 767 138 .000*
Count Objects-Write 881 138 .000* .897 138 .000*
Number
Identify Number-Draw 907 138 .000* .892 138  .000*
Circles
Early Numeracy Assessment 907 138 .000* .896 138  .000*
Total
*p<.001

The Intra-Class Correlation (ICC) estimates and their 95% confidence
intervals were calculated based on a mean rating (k = 2), absolute
agreement, and two-way random-effects model. The ICC of the HTKS-
R and Early Numeracy Assessment total for children clustered within
classrooms at pre- and post-test measurements were computed.
Within pre and posttest measurements, the ICCs for children nested
within classrooms with the HTKS-R (.76) and the total score of the
Early Numeracy Assessment (.79) indicated good reliability (Koo & Li,
2016).

The effect size between the measurements made at two different
times among the related samples was computed. The rank-biserial
correlation is considered appropriate for calculating the effect size of
nonparametric tests of differences. Thus, the effect size was tested
with Wilcoxon's Signed Rank Test (giving the matched-pairs rank-
biserial correlation). King et al. (2011) suggests the formula for the
correlation coefficient in terms of the smaller of the liked-signed ranks
(T), the sum of the positive ranks (R+), the sum of the opposing ranks
(R-), and the sample size (N):

_ 4 x|T—((R++R-)/2)]
B N(N + 1)
As Kerby (2014) states, nonparametric correlation represents the

difference between the proportions of positive and negative
pairs/signed rankings. Values range from -1to +1.

Findings

This study examined the effect of the RLPL program on children's
behavioral self-regulation and early numeracy skills. In this context,
descriptive statistics regarding children's behavioral self-regulation
and early numeracy skills are presented in Table 3.
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Table 3
Descriptive Statistics of Behavioral Self-Regulation and Early Numeracy
Skills

Pretest Posttest
Mean SD Min. Max. Mean SD Min. Makx.

o HTKS 20.00 16.06 .00 55.00 30.00 17.78 .00 62.00
8 Count Object- 1N19 703 .00 20.00 1654 599 .00 21.00
3 Circle Number
c & Count Objects- 830 663 .00 20.00 1293 650 .00 20.00
2 I Write Number
55 Identify Number- 889 638 .00 20.00 1289 6.72 .00 20.00
2 Draw Circles
% Early Numeracy 27.42 1833 .00 59.00 4331 1665 .00 61.00
- Total

HTKS 18.69 1543 .00 50.00 23.61 17.62 .00 61.00
o Count Object- 939 827 .00 19.00 1261 878 .00 21.00
8 Circle Number
&5 & Count Objects- 658 691 .00 2000 972 730 .00 20.00
5 % Write Number
EE Identify Number- 861 743 .00 20.00 9.08 724 .00 20.00
8 Draw Circles

Early Numeracy 2456 2091 .00 59.00 3142 2126 .00 61.00
Assessment Total

As seen in Table 3, the HTKS pretest mean score of the intervention
group was 20, while the posttest mean score was 30. The HTKS pretest
mean score of the control group was 18.69, while the posttest mean
score was 23.61. The intervention group's Early Numeracy Assessment
total pretest mean score was 27.42, while the posttest mean score was
43.41. The control group's Early Numeracy Assessment total pretest
mean score was 24.56, while the posttest mean score was 31.42. The
changes in the pretest and posttest measurements of the intervention
and control groups were examined with the Mann-Whitney-U test and
the findings are presented in Table 4.

Table 4
Pretest and Posttest Measurements of the Intervention and Control Groups

Groups n X SD  SE Mann-Whitney-U

Measurements U df p
HTKS Pretest Intervention 74 16.0 2325 136
Group 20.0 ‘ 1.867 855
Control Group 64 18.69 15.43 1929
HTKS Posttest Intervention 74 17.8 1885 136
Group 30.0 0 2.069 039"
Control Group 64 2361 1762 2203
Count Object- Intervention 74 2078 136
Circle Number Group 119702 0816 212
Pretest Control Group 64 939 827 1034
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Count Object- Intervention 74 1768 136

Circle Number Group 1654 599 0697 .009**
Posttest Control Group 64 12.61 878 1.097

Count Objects- Intervention 74 1914 136

Write Number Group 830 663 0771 .051
Pretest Control Group 64 6.58 691 0.864

Count Objects- Intervention 74 1734 136

Write Number Group 1295 650 0.756 .007**
Posttest Control Group 64 9.72 7.30 0.913

Identify Intervention 74 2261 136
Number-Draw Group 889 638 0742 .648
Circles Pretest Control Group 64 8.61 7.43 0928

Identify Intervention 74 1639 136
Number-Draw Group 1288 6.72 0782 .002**
Circles Posttest Control Group 64 9.08 7.24 0905

Early Intervention 74 5742 1833 2131 211 136
Numeracy Group >73
Assessment Control Group 64 5456 209 > 614 '
Total Pretest ' 1 ’

Early Intervention 74 4331 16.65 1935 1581 136
Numeracy Group 00T
Assessment Control Group 2142 2126 '

Total Posttest 64 ' ) 2.658

***p<.007T;, *p<.0l; *p<.05

As shown in Table 4, in the pretest, there was no statistically significant
difference between the HTKS (Ugks) = 2325; p>.05), count objects-circle

number (Uicount objectscircle Numbeny = 2261; p>.05), count objects-write
number (Ucount objects-write Numben = 1914; p>.05), identify number-draw
circle (Ugdentity Number-praw circle) = 2078; p>.05) and Early Numeracy

Assessment total (Uarly Numeracy assessment Tota) = 2111, p>.05) scores for the
intervention and control group. However, when comparing the
posttest scores of the intervention and control group, there was a
statistically significant difference in favor of the intervention group's
posttest scores in the HTKS (Uwnrks) = 1885, p<.05), count objects-circle
number (Uicount objectscirce numbeny = 1639; p<.05), count objects-write
number (Ucount objects-write Number) = 1734, p<.05), identify number-draw
circle (Uqdentify Number-Draw Circle) 1768; p<.01) and Early Numeracy
Assessment total scores (Ugarly Numeracy Assessment Tota) = 1581; p<.001).
Significant differences regarding the changes in the pretest and
posttest measurements of the intervention group children were also
examined with the Wilcoxon signed-rank test (Table 5).
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Table 5
Pretest and Posttest Results of the Intervention Group

Effect size (Rank
Z p biserial
correlation)

HTKS Pretest HTKS Posttest 350 .001* -.683
ConiObjectrle  fowtomestOide  am oor  w
Coniobjectzrie  CowtoMesWe s oor 762
genuy NamberDraw  gertiyNumBerDE 433 oor o2
Early Numeracy Early Numeracy 188 00T* 865

Assessment Total Pretest Assessment Total Posttest

*5<.001

Table 5 demonstrates the statistically significant difference between
the pretest and posttest measures of the intervention group's HTKS
and early numeracy scores in favor of the posttest (Zrks) = 350; Zgary
Numeracy Assessment Total) = 188; p<.001). When the values related to the effect
size in the pretest and posttest measurements were examined, the
effect size of this difference can be considered at a moderate and high
level (HTKS: r = -.68; Count Object-Circle Number: r = -.64;, Count
Objects-Write Number: r = -76; ldentify Number-Draw Circles: r = -.79;
Early Numeracy Assessment total score: r = -.87). The negative effect
sizes indicate that all values of the second sample (intervention group)
are higher than all the values of the first sample (control group), which
demonstrates the effectiveness of the RLPL for the intervention group.
The changes in the pretest and posttest measurements of the
children in the control group were examined with the Wilcoxon
signed-rank test and the findings are offered in Table 6.

Table 6
Pretest and Posttest Results of the Control Group

4 p
HTKS Pretest HTKS Posttest 4125 .007***
Count Object-Circle Number Count Object-Circle Number ok
485 .001
Pretest Posttest
Count Objects-Write Number Count Objects-Write Number ok
70.5 .001
Pretest Posttest
Identify Number-Draw Circles Identify Number-Draw Circles 505 259
Pretest Posttest

Early Numeracy Assessment Total  Early Numeracy Assessment Total

*kkk
Pretest Posttest 174.5 .00

*p<.001
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According to Table 6, there is a statistically significant difference
between the pretest and posttest measures of the control group's
HTKS and Early Numeracy Assessment scores in favor of the posttest
(Zintrs) = 412.5; Ziearly Numeracy Assessment Total) = 174.5; p<.001). While there was no
significant  difference between the pretest and posttest
measurements of circle drawing (Zjdentify Number-bDraw circles) = 520.5, p>.05),
there was a significant difference between the pretest and posttest
measurements of the count object-circle number and count objects-
write number. The change in the pretest and posttest measurements
of the HTKS and Early Numeracy Assessment total scores is offered in
Figure 1.

Figure 1
Pretest and Posttest Measurements

Estimated Marginal Means of MEASURE_1
50,00 Group_Kod

Experiment Group
Caontrol Group
m— Ohserved Grand Mean

40,00

o Note:

— 1= HTKS intervention and control
B i groups pretest

20,00 ,J—’ 2= HTKS intervention and control
groups posttest

3= Early numeracy intervention and
10,00 control groups pretest

4= Early numeracy intervention and
control groups posttest

30,00 P

Estimated Marginal Means

o0
1 2 3 4

HTKS and Early Numeracy

Figure 1 indicates that the children's behavioral self-regulation and
early numeracy skills scores in the intervention and control groups
were similar in the pretest. In contrast, the scores increased in favor of
the intervention group in the posttest measures. This change can be
related to the effect of the RLPL on children's behavioral self-
regulation and early numeracy skills.

Discussion and Conclusion

Providing preschool teachers with a purposeful professional
development opportunity through short-term self-regulation
intervention programs such as RLPL improves children's self-
regulation and early numeracy skills. In this vein, this study employed
a quasi-experimental design with a control group to compare pretest
and posttest scores, and examined the effects of the RLPL program on
children's behavioral self-regulation and early numeracy skills. The
findings show a statistically significant difference between the pretest
and posttest measurements of self-regulation and the early numeracy
scores of the intervention and control groups. To specify, it was found
that only the control group children did not show a statistically
significant difference between the pretest and posttest scores of the
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identify number-draw circles subscale of the Early Numeracy
Assessment scale. This shows that the children's self-regulation and
early number skills scores increased in all groups except for the
identify number — draw circles subscale in the control group. However,
when the magnitude of the change in posttest scores between the
intervention and control groups was examined, it was revealed that
the children in the intervention group had significantly higher level of
self-regulation and early number skills than the children in the control
group. This increase shows that the RLPL program is more effective in
developing these skills in children than the MoNE 2013 Preschool
Education Program, which was followed by the control group
teachers. Planning the RLPL program activities to support working
memory, attentional flexibility, and inhibitory control components
may have been effective in supporting the children's self-regulation
skills as well as skills such as object counting and number recognition.
As Blair and Raver (2015) stated, attention regulation was essential in
participating in learning processes. Similarly, Dias and Seabra (2015)
stated that an intervention program focused on self-regulation and
executive functions was more effective than the current early
education curriculum in developing the executive function skills of
five-year-old preschool children. These findings are also consistent
with previous studies in the literature showing that intervention
programs effectively develop children's self-regulation skills (Arslan &
Pekdogan, 2021, Ezmeci, 2019; Gunduz, 2020).

In addition, the finding related to the increase in the scores of the
intervention group children regarding numeracy skills supports the
emphasis on the importance of early intervention programs regarding
mathematics skills in the literature (Lembke & Foegen, 2009; McClure
et al,, 2017). However, considering the research findings which report
that children's number knowledge and skills in early years affect their
mathematics achievement (Ginsburg et al,, 2008; Kunsch et al., 2007;
Niklas & Schneider, 2014), the necessity of supporting these skKills
purposefully at an early age emerges. However, the fact that the
practices supporting number knowledge and skills could be at a
better level (McClure et al, 2017) points to the need for teachers to
attend professional development activities in this direction. All things
considered, it is inevitable that teachers should be strengthened with
effective professional development programs regarding early number
knowledge and sKills.

There are two explanations for the significant findings in favor of the
posttest, that is, the pretest and posttest in the behavioral self-
regulation and early numeracy skills scores of the children in the
control group. First of all, these findings show that the MoNE 2013
Preschool Education Program also provides children with
opportunities that support these skills. As mentioned, the MoNE
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program emphasizes play, learning by doing and experiencing, and
considers children's interests and needs. In addition to reflecting on
their experiences, children have opportunities to think about what
they want to do and how they want to do it. Music, science, and
mathematics are among the activities that children engage in daily.
Predictable routines (Bater & Jordan, 2017) and these various activities
can also affect children's self-regulation skills. In this sense, previous
studies have reported that free play is associated with high level of
self-regulation skills (Becker et al, 2014; Ivrendi, 2016a). Another
explanation for the increase in the posttest scores of the control group
can be attributed to the children's developmental progress. It is stated
that maturation and preschool education experiences affect the
development of executive function skills (Burrage et al., 2008).

The finding regarding the significant difference found between the
pretest and posttest measurements of behavioral self-regulation and
early number scores of the intervention group in favor of the posttest
measurements is consistent with the findings of previous studies
examining the effectiveness of the RLPL program (Duncan et al,, 2018;
Keown et al, 2020; McClelland et al.,, 2019; Schmitt et al.,, 2015). These
studies also indicated that children who participated in the RLPL
program improved their self-regulation skills more than their peers. In
this study, the effect size of the difference between the pretest and
posttest was measured by calculating the biserial correlation
coefficient. The effect size was moderate for behavioral self-regulation
and high for early number skills. This differs from previous studies
showing a significant intervention effect of the RLPL program
(Duncan et al.,, 2018; Keown et al., 2020; Schmitt et al,, 2015). The studies
in the literature indicate that self-regulation skills are effective in
developing mathematical skills and that there is a bidirectional
relationship between these two concepts (DeFlorio et al., 2019; Fuhs et
al.,, 2014; Schmitt et al,, 2017). Therefore, based on this relationship, it is
understood that both skill groups can be supported in early childhood
through self-regulation intervention programs and programs
designed for mathematical skills.

The current study differs from previous studies on the RLPL program
in terms of the content and duration of professional development
activities provided to teachers, the size of the RLPL implementation
group, and the teachers' implementation of the intervention program.
First, the teachers in this study participated in face-to-face
professional development activities related to children's self-
regulation skills and received approximately 10 hours of RLPL program
training. The teachers who volunteered for this project experienced
the RLPL program more intensively in that they had the opportunity
to practice in each program session. They were also provided with
experiences such as thinking about the difficulties they might
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encounter while implementing the program and creating solutions
for these difficulties. In addition, the teachers experienced the dos and
don'ts of the program by participating in role-play scenarios, writing
reflective journals, sharing their thoughts in large and small groups,
and having the opportunity to reflect on what they learned about the
program. After the RLPL professional development activities, when
the teachers felt ready to implement the program in their classrooms,
they were supported with classroom visits and online communication,
although no weekly support was provided. In this study, the teachers
implemented the program in their classrooms after participating in
the above-mentioned professional development activities. In contrast,
previous studies on the RLPL effect provided shorter teacher training
such as three-hour online training (Keown et al, 2020) or group
training, and group leaders implemented the intervention instead of
the teachers (Schmitt et al., 2015).

While previous studies used HTKS, Dimensional Change Card Sort
(Keown et al, 2020), and Card Sorting (Schmitt et al,, 2015) tasks to
assess children's self-regulation sKills, in this study, self-regulation was
measured only via HTKS, which measures the behavioral aspect of self-
regulation. Additionally, Schmitt et al's (2015) findings obtained via
HTKS and Card Sorting, and Keown et al.'s (2020) findings gathered via
the Dimensional Change Card Sort task are similar to the findings of
the current study. Although behavioral self-regulation is defined as an
observable state of executive functions (McClelland et al, 2007),
measurement tools that measure only working memory, attentional
flexibility, or inhibitory control can also be used to determine the
effectiveness of the RLPL program. In addition, using measurement
tools that adults can use to determine children's self-regulation based
on observation can help provide more detailed information about the
children included in this program.

This study provided teachers with the professional development
opportunity to implement the RLPL program. The teachers who
participated in the professional development process implemented
the RLPL program with children in their classrooms. In this respect,
more children could participate in the RLPL process with the help of
their teachers. In their study on the cost-effectiveness of different
models for implementing the RLPL program, Li et al. (2021) state that
the most cost-effective strategy is to provide teachers with
professional development opportunities for implementing the RLPL
program with children. Therefore, in future studies, as in this study,
more children can be reached at lower costs by supporting the
professional development of teachers regarding self-regulation
intervention programes.

Limitations and Implications
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One of the limitations of this study is the lack of continuous support
for intervention group teachers in supporting children's self-regulation
skills. The teachers were supported only through online meetings,
classroom visits, and online platforms. In future studies, one-on-one
support to teachers in the classroom environment may be preferred.
In addition, this study used a pre-test and post-test experimental and
control group design and did not include a follow-up test. The follow-
up evaluation may provide more information about whether the
intervention group children maintained their gains from the self-
regulation intervention programs, including RLPL. Therefore, this
study has limitations in terms of needing a follow-up test. In this
respect, the RLPL program should be implemented by including a
follow-up test. Finally, interviews with teachers and children may
reveal the feelings and thoughts experienced during the
implementation of the RLPL program.

Conclusions

This study contributes to the relevant literature by providing more
evidence to the fact that improving children's self-regulation skills
scores by using RLPL is possible. To specify, RLPL, a short-term
program, can be implemented with daily materials available in
preschool education classes. Teacher training focusing on teachers'
theoretical understanding and practical skills to support self-
regulation is also considered necessary to implement intervention
programs effectively. A recent study shows that teachers often
approach self-regulation from a behavioral and inadequate
perspective and that there is little evidence of systematically
promoting self-regulation (Howard et al,, 2021). In this vein, this study
empowered the teachers to make a difference in the children's self-
regulation skills which are essential for preschool and future learning
(Howard et al, 2022; Ivrendi, 2016b). Efforts should continue to
determine the effectiveness of the RLPL program by including
different cultures and supporting teachers who work with children
from families with different socioeconomic status with the help of
professional training programs. In addition, more emphasis should be
placed on developing different intervention programs and
investigating their effectiveness.
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