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Konusma Sesi Bozuklugunda Fonolojik Dongii ile Alic1 Dil ve Sozel
Olmayan Zekanin Iliskisi

Sefika Ahsen Isgoren ROR! Nurdan Cankuvvet  ROR2

Oz
Giris: Konusma Sesi Bozuklugu (KSB), ¢ocuklarin fonolojik ve biligsel siireclerini olumsuz etkileyerek akademik
gelisimleri igin risk olusturmaktadir. Bu baglamda, etkili miidahale i¢in risk faktorlerinin belirlenmesi dnemlidir.

Bu arastirmada, KSB’li ¢ocuklarda fonolojik dongii ile alict dil ve sozel olmayan zeka arasindaki iliski; KSB
siddeti ve yas degiskenlerine gore incelenmistir.

Yontem: Nicel yontemle yiiriitiilen arastirmada tarama modeli kullanilmistir. 4-6 yas araliginda 62 KSB'li ¢ocuga,
Sesletim Sesbilgisi Testi (SST) , Tiirkce Erken Dil Gelisimi Testi (TEDIL), Tiirkge Anlamsiz Sdzciik Tekrar1 Testi
(TAST) ve Raven Renkli Progresif Matrisler Testi (RRPMT) uygulanarak veri toplanmistir. KSB siddeti ve yas
degiskenlerinin TAST puanini nasil etkiledigi Kruskal-Wallis H Testi; TEDIL ve TAST puanlar1 arasindaki iliski
Spearman Korelasyon, TAST ve RRPMT arasindaki iliski ise Pearson Korelasyon analiziyle degerlendirilmistir.

Bulgular: KSB’li ¢ocuklarda Anlamsiz Sozciik Tekrart (AST) ile 6lgiilen fonolojik dongiiniin; alict dil
becerileriyle iligkili olmadigi, sdzel olmayan zekd ile iliskili oldugu, KSB siddetine goére anlamli farklilik
gosterirken yasa gore farklilik gostermedigi bulunmustur.

Tartisma: KSB'li ¢ocuklarin dil ve fonolojik becerileri arasindaki iliskiye dair bulgular farklilik géstermektedir.
AST performansi ile sdzel olmayan zeka arasinda iliski oldugunu gésteren ¢aligmalarla uyumlu bulgular elde
edilmistir. Diger arastirmalarda oldugu gibi, KSB siddetinin kisa siireli bellek performansini etkiledigi, ancak yasin
bu performans iizerinde belirgin bir etkisi olmadig1 gozlemlenmistir.

Sonu¢ ve Oneriler: KSB olan ¢ocuklarin sézel olmayan biligsel becerilerinin degerlendirmeye dahil edilmesi
gerektigi gosteren sonuglar, okuma gii¢liigii riskine karsi fonolojik dongiiniin dil ve konugma terapistleri agisindan
dikkate alinmasi gerektigini isaret etmektedir. KSB siddeti diizeylerine gore farklilik goriilirken yasa gore
goriilmemesi, fonolojik becerilerin erken déonemde desteklenip okuryazarlik sorunlarinin engellenmesi gerektigini
diisiindiirtmektedir.

Anahtar sézciikler: Konugma sesi bozuklugu, anlamsiz sézciik tekrari, fonolojik dongii, sdzel olmayan zeka, erken
okuryazarlik.

Anf icin: Tsgdren, S. A., & Cankuvvet, N. (2025). Konusma sesi bozuklugunda fonolojik déngii ile alict dil ve
s0zel olmayan zekanin iliskisi. Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim Dergisi, Erken
Goriintim. https://doi.org/10.21565/ozelegitimdergisi. 1614314
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KONUSMA SESI BOZUKLUGUNDA FONOLOJIK DONGU ILE ALICI DiL VE SOZEL OLMAYAN ZEKANIN ILISKISI 2
Giris

Dogumla baglayan ve erken ¢ocukluk dénemi boyunca devam eden dil gelisimi, dinamik bir siirectir. Bu

stirecte cocuklar, “fonolojik islemler” olarak adlandirilan bazi ses hatalar1 yapabilmektedir Fonolojik islemler dil

gelisiminin dogal bir par¢asidir; genellikle 3.5 yas civarinda sona ermektedir (Topbas, 2015). Fonolojik islemlerin

gereken yasta sonlanmamasi, Konugma Sesi Bozuklugu (KSB) olarak kabul edilmektedir. KSB, konusma

seslerinin algilanmasi, iiretilmesi ve/veya fonolojik temsiliyle ilgili zorluklar1 kapsamaktadir (Bowen, 2023).

Sinirli konugma sesi dagarcigi, kisith hece yapisi kullanimi, fonolojik islem ve {inlii hatalar1 gibi sorunlara yol
acan KSB, konusma anlagilirligini diistirmektedir (Lewis vd., 2015).

Konusma seslerini birlestirme becerileri siirli olan KSB’li ¢ocuklar, fonolojik temsiller olugturmakta
zorluk cekmektedir (Bishop vd., 2014). Bu zorluklar, sesleri dogru eslestirme ve siralama becerilerindeki
yetersizliklerden kaynaklanmaktadir (Tkach vd., 2011). Becerilerdeki yetersizlikler, fonolojik farkindalik, isitsel
dikkat, kisa siireli bellek ve sozel olmayan zekd gibi biligsel alanlarda da sorunlara yol agabilmektedir
(Farquharson, 2019; Farquharson vd., 2017; Grawburg & Rvachew, 2006; Lewis vd., 2015; Murphy, 2014). Bu
biligsel sorunlar, okuryazarlik becerilerinin gelisimi i¢in de dnemli bir risk faktorii olusturmaktadir (Peterson vd.,
2009; Raitano vd., 2004; Tambyraja vd., 2020). Bu nedenle, KSB'li ¢ocuklarda okuryazarlik sorunlarma yol
acabilecek risk faktorlerinin belirlenmesi, miidahalenin kapsam ve etkililigi agisindan dnem tasimaktadir.

Calisma bellegi (CB), bu risk faktorlerinin belirlenmesinde ve miidahalesinde anahtar bir rol
oynamaktadir (Afshar vd., 2017; Tambyraja vd., 2023). Dikkat, problem ¢6zme, muhakeme ve dil edinimi gibi
biligsel siireglerde dnemli bir rol oynayan CB, biligsel performansin niteligini belirlemektedir (Dogan, 2011).
CB’nin alt bilesenlerinden biri olan fonolojik dongii (FD), sdzel bilgilerin depolanmasi, s6zel muhakeme ve isitsel
anlama gibi becerilerden sorumludur (Baddeley vd., 1998; Baddeley, 2003). Dogru sézciik kullanimina, seslerin
dogru sirayla yer degistirmesine ve konusma anlagilirligina katkida bulunmaktadir (Akoglu & Acarlar, 2014;
Baddeley & Gathercole, 2017; Kagar, 2011).

Dil ve okuryazarlik gelisiminde kritik bir islev iistlenen FD, alic1 dilde sozciik dagarcigini ve konusma
iretimini desteklemektedir (American Speech-Language-Hearing Association [ASHA], 2021). Bu nedenle,
KSB’li ¢ocuklarda alict dil becerilerinin degerlendirilmesi 6nem tagimaktadir. Konusma anlasilirligi diisiik olan
bu ¢ocuklarda, FD ve alic1 dil arasinda kuvvetli bir iliski oldugu diisiiniilmektedir (Baddeley vd., 2017; Edwards
vd., 2004; Erskine vd., 2020; Munson vd., 2005). Dil ve bilissel becerilerle dogrudan iligkili FD, yastan da
etkilenmektedir (Nathan vd., 2004). Yasla birlikte degisen bu beceriler, FD’nin dilin islenisinde iistlendigi biligsel
gorevleri daha net sekilde ortaya koymaktadir.

FD, sozel bilgilerin gecici olarak depolanmasinin yani sira fonolojik temsillerin dogru bigimde
olugturulmasini saglamaktadir (Gathercole vd., 2004). Ancak KSB’li ¢ocuklarin bu siiregte yasadig: giicliikler,
kelime tanima, okuma hizi ve harf-ses eslestirme gibi temel okuma becerilerinde sorunlara neden olabilmektedir
(McCormack, 2009; Johnson vd., 2010). Bu durum, ¢ocuklarin yazili anlatim ve okudugunu anlama becerilerini
siirlayarak akademik basarilarii olumsuz etkileyebilmektedir (Lewis vd., 2011). Bu baglamda, KSB’li
¢ocuklarda alic1 dil ve FD performansinin erken donemde degerlendirilmesi ve desteklenmesi, dil ve okuryazarlik
becerileri agisindan risk altinda olan grupta miidahale etkinligini artirabilir (Baddeley, 2003; Afshar vd., 2017;
Tambyraja vd., 2020).

Okuryazarlik becerilerinin gii¢lii bir yordayicisi olan FD performansinin da, KSB'li ¢ocuklarda zayif
oldugu bildirilmistir (Giazitzidou vd., 2024; Gillon, 2000; Nathan vd., 2004; Rvachew, 2007). KSB’li ¢ocuklar
heterojen bir grup olmakla birlikte, fonolojik isleme becerileri zayif olanlarmn okuryazarlik gelisiminde giigliik
yasama olasilig1 daha yiiksektir (Tambyraja vd., 2023; 2020). Risk faktorleri arasinda alict dil becerilerinin zay1f
olmasi, ailede okuma giicliigii Oykiisii, konugma hatalarinin niceligi ve niteligi, diisiik s6zel olmayan zeka puani
ile sosyoekonomik diizey yer almaktadir (Lewis vd., 2015; Pennington & Bishop, 2009). Dolayistyla, KSB'li
¢ocuklarda FD performansinin degerlendirilmesi, okuryazarlik risklerinin erken belirlenmesi agisindan kritik
oneme sahiptir (Farquharson & Hogan, 2021; Farquharson, 2015; Tambyraja vd., 2020). Bu noktada, FD
performansini 6lgmek i¢in kullanilan yodntemler, risk altindaki ¢ocuklarin tanimlanmasinda kilit bir rol
iistlenmektedir.

FD degerlendirmesinde, say1 dizisi tekrar1 ve anlamsiz sozciik tekrar1 (AST) gibi basit bellek gorevleri
kullanilir (Baddeley, 2021; Gathercole vd., 2004). Anlam1 olmayan sdzciiklerin dogru tekrar edilmesini gerektiren
AST, FD kapasitesi ile geg¢ici fonolojik temsillerin olusturulmasina dayanir (Baddeley, 2003). AST, bireysel ve
kiiltirel faktorlerden biyilk Olclide bagimsiz oldugu igin, KSB’li ¢ocuklarda FD kapasitesinin
degerlendirilmesinde giivenilir bir ara¢ olarak sik¢a kullanilmaktadir (Farquharson & Hogan, 2021).
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KSB'l ¢ocuklarda AST performansi, agirlikli olarak alici dil, alict sdzcilik dagarcigi ve yasla iliskilidir
(Edwards vd., 2004; Erskine vd., 2020; Munson vd., 2005). KSB siddeti arttikca, AST puanlarinin diismektedir
(Afshar vd., 2017; Justice vd., 2002; Nathan vd., 2004). Ayrica, Gelisimsel Dil Bozuklugu (GDB) olan ¢ocuklar
gibi (Kagar, 2011; Velez & Schwartz, 2010), KSB'li ¢ocuklarin da AST puanlarinin tipik gelisen akranlarina gore
daha diisiik oldugu gosterilmistir (Afshar vd., 2017; Farquharson vd., 2017; Munson vd., 2005; Murphy vd., 2014;
Preston vd., 2013; Rvachew & Grawburg, 2006). Ayn1 zamanda, AST'nin okuryazarlikla iligkili beceriler ve erken
dil gostergeleri ile baglantili oldugu; iyi ve zayif okuyucular ayirt edebildigi bulunmustur (Griffiths & Snowling,
2002; Lewis vd., 2011). Ayrica, AST puanlarmnin fonolojik farkindalik becerilerinin gelisimiyle dolayl olarak
iligkili olabilecegi 6ne siiriilmiistiir (Erskine vd., 2000). Bu nedenle, AST dogrudan fonolojik farkindalik 6l¢timii
yapmasa da, erken tan1 ve miidahale planlamasinda tamamlayict bir degerlendirme araci olarak kullanilabilir
(Burgoyne vd., 2019; Roepke, 2023; Tambyraja vd., 2020). AST'nin degerlendirme bataryalarina dahil edilmesi,
KSB’li ¢ocuklar i¢in dogru miidahale seceneklerinin belirlenmesinde dnemli bir katk: saglayabilir (Roepke, 2023;
Tambyraja vd., 2020).

KSB’nin etkilerinin yalnizca FD ve dil becerileriyle sinirli kalmadigs; s6zel olmayan biligsel alanlarda da
belirgin farkliliklarin goriildiigi bildirilmektedir (Farquharson vd., 2017). Bu nedenle Lewis ve arkadaslar1 (2015),
sozel olmayan zekanm (SOZ) da degerlendirmeye dahil edilmesi gerektigini vurgulamaktadir. Ote yandan,
konusma sesleri ve ses dizimiyle ilgili kurallar diller arasinda farklilik gosterdiginden, bu tiir degerlendirmelerin
ana dile 6zgii yapilmasi 6nemlidir. Her dilin kendine 6zgii bir fonem dagarcigi ve fonolojik yapisi oldugundan
(Topbas, 2006), Tirk¢e konusan ¢ocuklarda FD ile alict dil ve FD ile SOZ arasindaki iligkinin incelenmesinin
onemli oldugu distinilmektedir. KSB siddet diizeyine ve yasa gore farklilik gosterip gostermedigi de
degerlendirilerek, KSB’li ¢ocuklarda FD’yi etkileyen faktorler daha net bir sekilde ortaya konulabilir. Bu
cercevede calisma, anadili Tiirkge olan KSB’li ¢ocuklarda okuryazarlik risklerinin belirlenmesine katki
saglayabilir. Erken miidahaleler ile okul doneminde karsilasilabilecek giicliikler onlenebilir ve destek
gereksinimleri azaltilabilir.

Bu ¢alismanin amaci, 4-6 yas araliginda KSB’li ¢ocuklarda fonolojik dongiiniin, alic1 dil ve s6zel olmayan
zekayla arasindaki iliskinin incelenmesidir. Bu kapsamda asagidaki sorulara yanit aranmaktadir:

1. 4-6 yas arahginda KSB’li ¢cocuklarda TAST ve TEDIL alic1 dil puanlan arasinda istatistiksel olarak
anlaml bir iligki var midir?

2. 4-6 yas araliginda KSB’li ¢ocuklarda TAST ve RRPMT puanlari arasinda istatistiksel olarak anlamli bir
iligski var midir?

3. 4-6 yas araliginda KSB’li cocuklarda TAST puanlari, KSB siddetine gore istatistiksel olarak anlamli bir
farklilik gostermekte midir?

4. 4-6 yas araliginda KSB’li ¢cocuklarda TAST puanlari, yas gruplarina gore istatistiksel olarak anlamli bir
farklilik gostermekte midir?

Yontem
Arastirma Modeli

4-6 yas araliginda KSB’li ¢ocuklarda FD’nin, alic1 dil becerileri ve SOZ arasindaki iliskinin incelendigi
bu caligmada iliskisel tarama modeli kullanilmistir. En az iki degiskenin birlikte degisiminin diger bir deyisle
iligkisinin incelendigi c¢aligmalar iligkisel tarama modeli olarak tanimlanmaktadir (Biiyiikoztirk vd., 2016;
Karasar, 2011). Var olan durum tizerinden gruplar arasindaki farkin arastirildigi (Biiyiikoztiirk vd., 2016; Creswell,
2014) ve mevcut durumun betimlendigi ¢alismalar nedensel karsilastirmali modeli olarak tanimlanmaktadir
(Cohen vd., 2018). Calismada, KSB siddeti ve yas degiskeni alt gruplarindaki farkliliklar incelendigi i¢in nedensel
karsilagtirma desen Ozelligi tasimaktadir. Gruplar arasindaki farkliliklarin olas1 nedenlerini belirlemeye olanak
tantyan model, farklarin nedenlerine iligskin ¢ikarimlar yapmaya imkan vermektedir (Biyiikoztiirk vd., 2016;
Creswell, 2014).

Calisma Grubu

Aragtrmanin ¢aligma grubu, 62 KSB’li ¢ocuktan olusmaktadir. Katilimcilar, amagli 6rneklem
yontemlerinden oOlgiit drnekleme ile segilmistir. Bu yontemde, belirli bir dlgiit veya kritere uyan bireyler
aragtirmaya dahil edilmektedir (Suri, 2011). Arastirmanin katilimcilart i¢in dahil edilme kriterleri; Dil ve Konugma
Terapisti tarafindan KSB tanis1 konmug olmasi, 4- 6 yas araliginda bulunmasi, anadilinin Tiirk¢e olmasi, bagka bir
dile maruz kalmamig olmasi, herhangi bir anomali, sendrom, isitme, zihin ya da fiziksel yetersizligi olmamasi ve
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TEDIL-Alic1 Dil Alt Testi'nden ortalama veya iistii bir puan almis olmasidir. Katilimeilarin yaslarina ve KSB
siddetlerine ait frekans degerleri ve yiizdeleri Tablo 1’de sunulmustur.

Tablo 1
Katilimcilarin Yaslart ve KSB Siddetlerine Ait Frekans Tablosu

N Yiizdelik (%)

4 20 323

Yas 5 22 355
6 20 323

Cok ileri 9 14.5

. . Tleri 10 16.1

KSB siddeti Orta 29 468
Hafif 14 22.6

Not: KSB = konusma ses bozuklugu.

Tablo 1’de goriildiigii tizere katilimcilarm %32.3’1 (20 kisi) 4 yasinda, %35.5°1 (22 kisi) 5 yasinda ve
%32.3’i (20 kisi) 6 yasindadir. KSB siddeti dogru iinsiiz yiizdesi (DUY) ile belirlenerek dért gruba ayrilmis
katilimcilarin %14.5°1 (9 kisi) ¢ok ileri diizeyde, %16.1°1 (10 kisi) ileri diizeyde, %46.8°1 (29 kisi) orta diizeyde ve
%22.6s1 (14 kisi) hafif diizeyde KSB siddetine sahiptir.

Veri Toplama Araclari

Katilimeilarin KSB diizeyi Sesletim Sesbilgisi Testi (SST) ile belirlendikten sonra Tiirk¢e Erken Dil
Gelisimi Testi (TEDIL), Tiirkge Anlamsiz Sézciik Tekrar1 Testi (TAST) ve Raven Renkli Progresif Matrisler Testi
(RRPMT) ile veri toplanmustir. Arastirma sorulart ve bu amag¢ dogrultusunda kullanilan degerlendirme araglari
Tablo 2’de sunulmustur.

Tablo 2

Arastirma Sorulari ve Degerlendirme Aract

Aragtirma sorulari Degerlendirme araci
AST pe_rfqrmanm ile ’fthl dil becerileri arasindaki TAST-TEDIL-Alct Dil Alt Testi
iliskinin incelenmesi
AST performansi ile sézel olmayan zeka puanlari

e g TAST-RRPMT
arasindaki iligkinin incelenmesi
AST per.f(').rmansmlvn ile KSB sld@et gruplarina gore TAST-SST
gosterdigi farkliligin belirlenmesi
AST performansinin yas gruplarma gore gosterdigi TAST

farkliligin belirlenmesi
Not: AST = anlamsiz sozciik tekrart; TAST = Tiirkge anlamsiz sozciik tekrari testi; TEDIL = Tiirkge erken dil gelisim testi; RRPMT = Raven
renkli progresif matrisler testi; KSB = konugma sesi bozuklugu; SST = sesletim-sesbilgisi testi.

Sesletim Sesbilgisi Testi (SST)

SST, 2-8 yas arasi ¢ocuklarda artikiilasyon ve fonolojik bozukluklari taramak ve ayirici tan1 koymak
amaciyla gelistirilmis, standardize bir 6l¢me aracidir. Gegerlik ¢aligmalari igerik, uzman goriisii, yap1 ve ayirt edici
gecerlik boyutlarinda yapilmais, igerik gecerligi iinsiizlerin dengeli temsil edilmesiyle saglanmistir. Uzman goriisii
gegerligi %98.7 olarak bulunmus, yap1 gegerligi yasa dayali normlarla dogrulanmistir. Ayirt edici gegerligi, tipik
gelisim gosteren ve KSB’li ¢cocuklar arasindaki anlamli farklari tespit etme giicii ile kanitlanmistir. Yiiksek i¢
tutarliligi (Cronbach’s Alpha = 0.85) ve test-tekrar test giivenilirligi (» = 0.92) olan testin, degerlendiriciler arasi
uyum diizeyi %93’tiir (Topbas, 2006).

SST, Sesletim Tarama Alt Testi (SET), Isitsel Ayirt Etme Alt Testi (IAT) ve Sesbilgisel Analiz Alt Testi
(SAT) olmak iizere ii¢ alt testten olusmaktadir. Bu c¢alismada, katilimcilarin KSB siddet diizeyini belirlemek
amaciyla SET kullanilmistir. SET, iinsiiz seslerin farkli pozisyonlarda yer aldig1 ve cocuktan adlandirmasi istenen
93 farkli gorselden olusmaktadir. Sozciikler, Tiirkcedeki 24 sesbirimi icerecek sekilde ve farkli hece
pozisyonlarinda diizenlenmistir.

Calismada, KSB’li ¢ocuklarin dogru ve hatali adlandirmalar1 temelinde, Dogru Unsiiz Yiizdesi (DUY)
hesaplanmustir (Topbas, 2017). DUY hesaplamasinda, éncelikle hatali {iretilen sozciiklerdeki iinsiizlerin tamam
(a) sayilarak, tiim sozciiklerde iiretilen iinsiizlerin (b) sayisina gore hesaplama yapilmig ve (b =277 - a) formiili
kullanilmistir. Hatali iiretilen iinsiizler (c) sayildiktan sonra, dogru iiretilen iinsiizlerin (d) sayisi hesaplanmistir (d
= b - ¢). Son olarak, agagidaki formiil ile hesaplanarak KSB siddet diizeyi belirlenmistir. KSB siddet diizeyi
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belirlenmesinde “DUY=d (dogru iinsiiz frekans1) X 100/ b (dogru iinsiiz frekans: + yanlis iinsiiz frekans)” formiilii
kullanilmistir. DUY hesabina gore; %85 > = hafif , %65-85 = orta derece, %50-65 = ileri derece, % > 50 = ¢ok
ileri derece olarak kabul edilerek, her katilimci igin KSB siddet diizeyi belirlenmigtir (Topbas, 2017).

Tiirk¢e Erken Dil Gelisimi Testi (TEDIL)

TEDIL, Test of Early Language Development-Third Edition (TELD-3) testinin Tiirk¢eye uyarlanmis ve
standardize edilmis halidir. Test-tekrar test giivenilirligi, alici dilde .96, ifade edici dilde ise .89 olarak
bulunmustur. Uygulayicilar arasi giivenilirlik » = .85°tir. Testin gegerliligi, igerik, 6l¢iit ve yapt agisindan
incelenmistir. 2-7 yag arasindaki ¢ocuklarda alict dilde madde giigliik puan1 ortalamasi 84, ifade edici dilde ise 74
bulunmus, ayirt edicilik degeri alict dilde 33, ifade edici dilde ise 55 olmustur. Test, dil bozuklugu ve normal dil
gelisimi olan ¢ocuklari ayirt edebilme giiciine sahiptir. Yapi gecerliligi, test skorlari ile kronolojik yaslar arasindaki
.70'ten yiiksek korelasyonla dogrulanmistir (Giiven & Topbag, 2013).

Test, alic1 ve ifade edici dil becerilerini degerlendiren A ve B olmak iizere iki formdan olusmaktadir. Ayn1
becerileri 6lgen A ve B formlarinda, alic1 dil alt testi boliimiinde 25, ifade edici dil alt testi boliimiinde ise 39
madde yer almaktadir. Aragtirmada, alic1 dil alt testinin A formu ile degerlendirme yapilmistir. Teste baglarken,
gocugun yasi gbz Oniine alinarak baslanacak madde belirlenmektedir (Giiven & Topbas, 2013). Formda belirtilen
geegme Olgiitii saglandiginda dogru yanit verilen her madde i¢in 1 puan, saglanamadiginda ise 0 puan verilmektedir.
Testin yonergesine uygun bi¢imde katilimcilarin alict dil puanlar1 belirlenmistir.

Tiirk¢e Anlamsiz Sozciik Tekrart Testi (TAST)

TAST, Tirkgenin fonotaktik ve ortografik yapisina uygun, hecelerin kullanim sikligina gére olusturulmus
anlamsiz sozciiklerden olusan bir testtir. Igerik gegerligi, Tiirkcedeki sesbirimlerinin ve hece yapilarmin yeterli ve
dengeli bir sekilde temsil edilmesiyle saglanmistir. Yap1 gegerligi ise, test skorlari ile yas ve dil gelisim seviyeleri
arasindaki iliskiyi inceleyen korelasyon analizleriyle dogrulanmistir. Yiiksek i¢ tutarliliga sahip (Cronbach’s
Alpha = .89) TAST 1n, test-tekrar test giivenilirligi (» = .88) de yiiksek dogrulukla sonuglar vermektedir (Kagar,
2011).

TAST uygulamasinda her s6zciik dogru iiretildiginde 1 puan, iiretilemediginde ise O puan verilir. Testten
alinabilecek en fazla 16 puan, alinabilecek en az puan ise 0’dir. Bu puanlama sistemi, Gathercole ve Baddeley
(1996) tarafindan gelistirilen Children’s Test of Nonword Repetition (CNRep) ile benzer sekilde dogru-yanlis
puanlamasma dayanmaktadir (Kagar, 2011). Calismada dogru fretimler hesaplanarak TAST puanlari
belirlenmistir.

Raven Renkli Progresif Matrisler Testi (RRPMT)

RRPMT, problem ¢6zme, akil yiiriitme, soyut diisinme ve gorsel algi gibi s6zel olmayan bilissel
yetenekleri 6l¢mek i¢in kullanilan bir degerlendirme aracidir (Raven vd., 1998). 2017 yilinda Bildiren ve digerleri
tarafindan Tiirk¢eye uyarlanmig olan testin, Tiirkiye'deki ¢ocuklar i¢in uygun sonuglar verdigi ve hedefledigi
biligsel becerileri basartyla 6l¢tiigii bulunmustur. Kapsam gegerligi, uzman goriisleri ve temel bilesenler analizi ile
dogrulanmis ve testin uygulama yapilan yag grubu i¢in gegerli oldugu belirlenmistir (Bildiren vd., 2017). Yiiksek
i¢ tutarliliga sahip (Cronbach’s Alpha = 0.88) testin, test-tekrar test giivenilirligi (» = .67) de anlaml1 bir dogrulama
orani sunmaktadir (Karateke, 2019).

Test, A, AB ve B olmak iizere 3 setten ve her sette bulunan 12 pargadan olugmaktadir. Toplamda 36
pargadan olusan bu testte, dogru yanit i¢in 1 puan, yanlig yanit i¢in 0 puan verilir. Her boliim i¢in en fazla 12 puan,
toplamda ise 36 puan alinabilmektedir. Testteki matrisler, kolaydan zora dogru gitmekte ve g¢ocugun
benzerliklerden yola ¢ikarak akil yiiriitme ve baglantilar kurarak dogru yanita ulagsmasi beklenmektedir (Bildiren
vd., 2017). Testin yOnergesine uygun sekilde, testin her bir setindeki dogru puanlar toplandiktan sonra,
katilimcilarin toplam puanlari belirlenmistir.

Veri Toplama ve Analizi

Katilime1 gocuklarin ebeveynlerine arastirma hakkinda ayrintili bilgi verilmis ve Ebeveyn Onam Formu
imzalatilmistir. Veri toplama siireci icin, 29.03.2023 tarihli ve 509519 sayili dilekge ile Anadolu Universitesi Dil
ve Konusma Bozukluklar1 Arastirma Merkezi'nden ve birinci yazarin gorev yaptigi Ozel Egitim ve Rehabilitasyon
Merkezi'nden gerekli izinler alinmustir.

Veriler, 2023 yili Nisan-Temmuz aylari arasinda birinci yazar tarafindan toplanmustir. Dil ve konugma
terapisti olan arastirmaci, TEDIL ve RRPMT uygulayici sertifikalarina sahiptir. Ayrica, SST ve alt testlerinin
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uygulanmasina yonelik gerekli egitimleri lisans egitimi sliresince tamamlamistir. Arastirmact, tiim uygulamalarda
test yonergeleri ve puanlama kriterlerine uygun sekilde hareket etmistir. TAST uygulamasi kullanim izni i¢in testi
gelistiren aragtirmacidan e-posta yoluyla izin alinmistir. Uygulama siireci boyunca test maddelerinin
degerlendirilmesi, ilgili puanlama kriterleri ve test yonergelerine uygun olarak gergeklestirilmistir.

Veri toplama islemleri, tek bir arastirmaci tarafindan, standart uygulama yonergelerine uygun sekilde,
bire bir ortamda ve sabit bir sirayla gerceklestirilmistir. Uygulama siireci, Creswell’in (2014) Onerileri
dogrultusunda yiiriitiilmiis, testlerin her biri belirli bir siklik ve siireye bagl olarak uygulanmistir. Katilimcilarin
dikkatlerinin dagilmamasi1 i¢in uygulamalar arasinda yeterli ara verilmistir. Veriler sessiz, dikkat dagitict
uyaranlardan arindirilmis bir ortamda toplanmistir. Bu sayede, veri toplama siirecinin i¢ tutarliligi ve giivenilirligi
saglanmigtir (Biiylikoztiirk vd., 2016). Ayrica, her testin yonerge ve puanlama kriterlerine titizlikle bagli kalinarak,
hatali kodlama veya yanlis yorumlama riskleri ortadan kaldirilmistir.

Katilimeilara ilk olarak SET uygulanmistir. SET uygulamasi her katilimei igin yaklasik 20 dakika
stirmiigtiir. Arastirmaya dahil olma kriterlerine uygunlugu degerlendirilen ve KSB siddet diizeyi belirlenen
katilimcilara, farkli bir giinde TEDIL, TAST ve RRPMT uygulanmustir. TEDIL-Alic1 Dil Alt Testi uygulamasi
her katilimer igin yaklagik 20-25 dakika siirmiistiir. Uygulamanin ardindan 10 dakikalik bir ara verilmis, daha
sonra TAST ve RRPMT testleri uygulanmistir. TAST uygulamasi yaklagik 10 dakika, RRPMT uygulamasi ise
yaklasik 15 dakika stirmiistiir.

Verilerin analizinde, SPSS-25 paket programi kullanilmistir. Analiz 6ncesinde ug¢ degerler kutu grafikleri
ve z-puanlart (+ 3 smir1) kullanilarak kontrol edilmistir.  Anlamli bir sapma veya veri giris hatast tespit
edilmediginden tiim veriler analizlere dahil edilmistir.  Verilerin normal dagilim gdsterip gostermedigi,
Kolmogorov Smirnov testi ile carpiklik ve basiklik katsayilar1 dikkate alinarak degerlendirilmistir. RRPMT ve
TAST puanlarinin carpiklik ve basiklik degerleri sirasiyla 0.004 ve -0.503 ile 0.796 ve -0.189 olarak bulunmustur.
Bu degerlerin +1 sinirlar1 i¢inde yer almasi, verilerin normal dagilim gosterdigini desteklemektedir (George &
Mallery, 2020). Ancak TEDIL-Alic1 Dil testinin puanlari, ¢arpiklik (-0.103) ve basiklik (-1.473) katsayilarinin £1
tolerans araligmin diginda kalmasi nedeniyle, normal dagilmadigi sonucuna ulasilmistir. Normallik testleri
sonucunda, RRPMT ile TAST puanlari arasindaki iliski Pearson Korelasyon Analizi ile ve TEDIL-Alic1 Dil Alt
Testi ile TAST puanlari arasindaki iliski Spearman Korelasyon Analizi ile degerlendirilmistir. Pearson Korelasyon
Analizi i¢in, degiskenlerin normal dagilim gosterdigi, dogrusal iligski bulundugu ve ug degerlerin analiz 6ncesinde
kontrol edilip uygun sekilde ele alindig1 dogrulanmistir. Ayrica, normallik testlerine dayali olarak, KSB siddeti ve
yas degiskenlerinin TAST puanini nasil etkiledigine iliskin Kruskal Wallis-H Testi analizi yapilmis, TEDIL-Alict
Dil Testi ve TAST puanlar arasindaki iligki Spearman Korelasyon, TAST ve RRPMT arasindaki iligkinin
incelenmesi i¢in ise Pearson Korelasyon analizi hesaplanmistir. Tiim analizler %95 giiven araliginda ve p<0,05
anlamlilik diizeyinde degerlendirilmistir. Katilimeilarin test puanlarint betimleyen istatistik sonuglart Tablo 3’te
sunulmustur.

Tablo 3
Katilimcilarin Test Puanlarimin Betimsel Istatistik Sonuclar
RRPMT TAST TEDIL
N 62 62 62
X 17.69 5.30 103.66
Mdn 18 4 104.50
ss 5.80 4.16 1.61
Min 4 0 83
Max 30 15 118

Not: RRPMT = Raven renkli progresif matrisler testi; TAST = Tiirkce anlamsiz sézciik tekrari testi; TEDIL = Tiirkge erken dil gelisim testi.
Bulgular

Calismada 4-6 yas arast KSB’li ¢cocuklarda FD’nin , alic1 dil ve SOZ arasindaki iliski incelenmistir.
FD’nin yas ve KSB siddet gruplarina gore gosterdigi farkliligin incelenmesi amaglanmistir. Bulgular arastirma
sorularina paralel olarak basliklar altinda sunulmustur.

AST Performansi ile Alic1 Dil Becerileri Arasindaki iliskinin incelenmesi

Degiskenler arasindaki korelasyon analizi, TAST puanlari ile TEDIL-Alic1 Dil Alt Testi puanlari arasinda
anlamli bir iliski olmadigin1 gostermektedir (» =-.004, p > .05). Elde edilen sonug, 4-6 yas araliginda KSB olan
¢ocuklarda alict dil becerilerinin FD performans: iizerinde belirleyici bir etkiye sahip olmadigim
diisiindiirmektedir. Tablo 4, TAST ile TEDIL puanlar1 arasinda istatistiksel olarak anlamh bir iliski olmadigmni
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gostermektedir. Bu bulgu, iki degisken arasinda neredeyse hig iligki olmadigimi diisiindiirmektedir (rs = —.004, p =
.976).

Tablo 4
Katilimcilarin TAST Puanlar ile Alici Dil Alt Testi Puanlar: Arasindaki Iliskinin Istatistiksel Analiz Sonuclar:
TEDIL Alic1 Dil Alt Testi TAST
TEDIL T 1 -.004
P 976

Not: TAST = Tiirk¢e anlamsiz sozciik tekrari testi; TEDIL = Tiirkge erken dil gelisim testi.
AST Performansi ile S6zel Olmayan Zeka Puanlar1 Arasindaki iliskinin incelenmesi

AST ve sozel olmayan zeka arasindaki korelasyon analizinde, TAST puanlar1 ile RRPMT puanlari
arasinda anlamli, pozitif yonlii ve diisiik siddetli bir iligki oldugunu gostermektedir (» = .266, p < .05). Bu bulgu,
4-6 yas arast KSB olan cocuklarda sozel olmayan zekanmn, FD performansim etkileyebilecek bir degisken
olabilecegini digiindiirmektedir. Tablo 5’ten de goriildiigii lizere, sdzel olmayan zeka ile FD arasinda anlamli ve
pozitif yonlii bir iliski saptanmustir.

Tablo 5
Katilimeilarin TAST Puanlart ile RRPMT Puanlart Arasindaki liskinin Istatistiksel Analiz Sonuglar
RRPMT TAST
Raven r 1 266"
P .037

Not: RRPMT = Raven renkli progresif matrisler testi; TAST = Tiirk¢e anlamsiz sézciik tekran testi.
AST Performansinin KSB Siddet Gruplarina Gore Gosterdigi Farkhihgin incelenmesi

AST performansinin KSB siddet gruplarina gore gosterdigi farkliligin incelenmesine dair bulgular, TAST
puanlarinin KSB siddeti degiskenine gére anlaml bigimde farklilastigini géstermektedir (p < .05). 4-6 yas arasi
KSB olan ¢ocuklarda KSB siddetinin, AST performansini etkileyen bir degisken oldugu sonucuna ulagiimistir.
Post-hoc ikili karsilastirmalar sonucunda KSB siddet diizeyi gruplari (¢ok ileri-ileri-orta-hafif) arasinda diisiik
siddet diizeyleri lehine anlaml farklilik saptanmistir (p < .05). Elde edilen sonuglar, FD performansinin (AST),
KSB siddetine duyarli oldugunu gostermektedir. Tablo 6’da TAST puanlar1 ve KSB siddeti arasindaki iligkiye
iliskin analiz sonuglar1 sunulmustur. Tablo 6’da goriildiigii lizere, KSB siddeti farkliliklar1t TAST puanlarinda
belirgin farkliliklara yol agmaktadir. Bu sonug, FD performansinin KSB siddetiyle ters orantili olarak azaldigini
ve KSB siddetinin FD iizerindeki belirleyici etkisini gostermektedir.

Tablo 6

Katilimcilarin TAST Puanlar ile KSB Siddeti Arasindaki Farkliligin Istatistiksel Analiz Sonuglar
KSB siddeti N Sira ortalamasi SD X? P Aralarindaki Farklilik

TAST Cok ileri 9 11.61 3 41.111 .001 Orta > ¢ok ileri

ileri 10 15.85 Hafif > ¢ok ileri
Orta 29 32.09 Hafif > ileri
Hafif 14 54.25 Hafif > orta
Toplam 62

Not: Post hoc ikili kargilastirmalar, daha diisiik siddet diizeyleri lehine anlamli farkliliklar oldugunu géstermistir: Orta > fleri; Hafif > Cok
ileri; Hafif > Ileri; Hafif > Orta (timii p < .05). KSB = konusma sesi bozuklugu; TAST = Tiirk¢e anlamsiz s6zciik tekrari testi.

AST Performansinin Yas Gruplarina Gore Gosterdigi Farklih@in Belirlenmesi

AST performansimnin yas gruplarma gore gosterdigi farkliligin incelenmesine dair bulgular, TAST
puanlarinda yag degiskenine gore anlamli bir farklilik olmadigini gostermektedir (p > .05). KSB’li ¢ocuklarda yas
artttkca AST performansinda beklenen artis gdzlenmemistir; yas gruplari arasinda belirgin bir fark
gozlenmemektedir. Analiz sonuglart Tablo 7°de sunulmustur. Tablo 7°de goriildiigii izere, TAST puanlar1 yas
gruplart arasinda anlamli bir farklilik gostermemektedir. Bu bulgu, 4-6 yas araligindaki KSB’li ¢ocuklarda FD
gelisiminin yasa bagl olarak belirgin bir degisim gostermedigini ortaya koymaktadir.

Tablo 7
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Katilimeilarin TAST Puanlart ile Yas Degiskeni Arasindaki Farkliligin Istatistiksel Analiz Sonuglart

Yas N Sira ortalamasi SD X2 P
TAST 4-4;11 20 31.73 2 1.952 377
5-5;11 22 27.70
6-6;11 20 3345
Toplam 62

Not: TAST = Tiirk¢e anlamsiz sozciik tekrari testi.
Tartisma

Bu aragtirmada, 4-6 yag aras1 KSB’li ¢ocuklarda FD’nin, alic1 dil ve SOZ ile iliskisi, KSB siddet diizeyine
ve yasa gore incelenmigtir. Bulgular, KSB’li ¢ocuklarin AST ile degerlendirilen FD performanslari ve alici dil
becerileri arasinda anlaml bir iligki olmadigini; SOZ arasinda ise anlamli bir iliski oldugunu géstermektedir. FD
performanslari, KSB siddet diizeyine bagl degisirken, yasa gore degiskenlik gostermemektedir.

Aragtirmada, KSB’li ¢gocuklarda FD ile alict dil becerileri arasinda anlamli bir iligki olmadigt bulgusuna
ulagilmistir. Baci (2016), anadili Tiirkge olan, KSB'li ve tipik gelisim gosteren ¢ocuklarin FD ve dil becerileri
arasindaki iliskiyi incelemistir. Caligmada oldugu gibi, KSB'li ¢ocuklarda AST puanlari ve dil becerileri arasinda
anlamli bir iligki bulunamamustir. Tipik gelisim gosteren ¢ocuklarda da AST puanlari ile alici dil becerileri arasinda
anlamli bir iligki olmadig1 ancak ifade edici dil becerileri arasinda anlamli bir iliski oldugu sonucuna ulasilmistir.
Sadece KSB’li ¢ocuklarla yiiriitiilen ¢caligmalarda ise bulgular farklilik gostermektedir. Bu ¢aligmada oldugu gibi,
bazi calismalar FD ve dil becerileri arasinda bir iliski bulunmadigini gosterirken (Rvachew ve Grawburg, 2006;
Tambyraja vd., 2020; Sices vd., 2007), diger calismalar ise bu iki beceri arasinda bir iligki oldugunu 6ne stirmiistiir
(Pennington ve Bishop, 2009; Peterson vd., 2009). AST ile degerlendirilen FD performansinin 6zellikle alict
sozciik dagarcign iligkisi vurgulanmaktadir (Edwards vd., 2004; Erskine vd., 2020; Munson vd., 2005). KSB’li
¢ocuklarda FD performansini etkileyen faktorlerden birinin de dil bozuklugu oykiisii veya GDB oldugu
belirtilmistir (Lewis vd., 2015).

KSB'li ¢ocuklarda eslik eden GDB’nin, okuryazarlik riskini artirdigt belirtilmektedir (Lewis, 2015;
Raitano ve ark., 2004; Sices ve ark., 2007; Snowling ve ark., 2000). Bu ¢ocuklar, 6zellikle fonolojik isleme
becerilerindeki eksiklikler nedeniyle okuma giicliigii riski altindadir. Alan yazinda, fonolojik farkindalik
becerilerini yordayan ana degiskenlerin; s6zel dil becerileri, konusma algisi, konusma iiretimi ve fonolojik
islemleme becerileri oldugu goriilmektedir (Raitano vd., 2004; Tambyraja vd., 2020). Bu nedenle, KSB'li
¢ocuklarda dil ve fonolojik farkindalik becerilerinin desteklenmesi, okuryazarlik risklerini azaltmak i¢in etkili bir
yol olabilir (Erskine vd., 2020; Farquharson vd., 2017; Gillon, 2000, 2018; Nathan vd., 2004). Bu arastirma,
KSB’li ¢ocuklarin miidahale siirecinde fonolojik becerilerin gii¢clendirilmesinin 6nemini desteklemektedir
(Rvachew & Grawburg, 2006; Benway vd., 2021; Brosseau-Lapré & Roepke, 2022).

Bu ¢alismada oldugu gibi, Archibald ve Gathercole (2006), AST ile 6lgiilen FD performansinin alict dil
becerilerinden etkilenmedigini gostermistir. Bu bulgu, FD'min alict dil becerileriyle dogrudan bir iliskisi
olmadigmi ortaya koymaktadir. Ayrica, AST gorevinde fonolojik bellegin performansa yaptigr katkilar
vurgulanmaktadir (Pigdon vd., 2020). Tasdemir (2023)'in ¢alismasinda ise, KSB'li ¢ocuklarin erken okuryazarlik,
hizli isimlendirme ve ¢alisma bellegi becerilerinde anlamli derecede diisiikk performans sergiledigi bulunmustur.
Bu bulgu, KSB'li ¢ocuklarda FD ve dil becerilerinin bagimsiz islevler olabilecegini, ancak bu iglevlerin biligsel
giicliiklerle iligkili oldugunu diisiindiirmektedir (Farquharson vd., 2017). Ayrica, ¢calismada FD ile SOZ arasinda
anlamli bir iliski gézlemlenmistir. Bu baglamda, KSB'li ¢cocuklarin bilissel islevlerinde farkl: etkilesimler oldugu
ve bu etkilesimlerin okuryazarlik gelisimini etkiledigi diisiiniilmektedir. Bulgular bir arada degerlendirildiginde,
KSB'li c¢ocuklardaki biligsel giigliiklerin ilerleyen donemde okuryazarlik gelisimini olumsuz yonde
etkileyebilecegi ¢ikarimi yapilabilir. KSB, farkli biligsel ve dilsel alanlarla etkilesim iginde olan bir bozukluktur.
Dil becerilerinin okuryazarlik i¢in kritik bir rol oynadig1 ve KSB’li ¢ocuklarda okuryazarlik risklerinin arttig1
gercegi de gbz oniinde bulundurulmalidir (Afshar vd., 2017; ASHA, 2021; Giazitzidou vd., 2024; Gillon, 2000;
McCormack, 2009; Johnson vd., 2010; Lewis vd., 2011; Rvachew, 2007). Bu nedenle, dil becerilerinin
degerlendirilmesinde goz ardi1 edilmemesi gerektigi diisiiniilmektedir.

Aragtirma, FD ve SOZ arasinda anlamli bir iliski oldugunu ortaya koymaktadir. Lewis ve digerleri (2015),
KSB’li ¢ocuklarda AST performanslarinin SOZ diizeylerinden etkilendigini bulmustur. KSB’li ¢ocuklarin AST
puanlarinin, tipik gelisim gosteren akranlarina gore diisiik oldugu ve bu diisiik performansin SOZ ile giiglii bir
iliski ig¢inde oldugu belirtilmistir (Farquharson vd., 2017). KSB alt gruplarinda SOZ ve fonolojik farkindalik
becerilerini inceleyen Raitano ve digerleri (2004), diigsilk SOZ puani olan gocuklarin fonolojik farkindalikta da
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diisiik performans sergiledigini ortaya koymustur. Tiirk¢e’de AST ile SOZ arasindaki iligkiyi inceleyen bir calisma
bulunmamakla birlikte, KSB’li ¢cocuklarin biligsel becerilerinin tipik gelisim gdsteren akranlarindan daha diisiik
oldugu bildirilmigtir (Ates & Giinhan-Senol 2020).

SOZ’un, okudugunu anlama ve akici okuma becerilerindeki dnemi vurgulanmaktadir (Altuntas ve
Karakaya, 2017). Gorsel-mekansal algilama ve sekil-zemin iliskisi gibi becerilerde giiglilk yasayan ¢ocuklarin
okuma sirasinda da zorluk yasayabildikleri bildirilmistir (Altuntas & Karakaya, 2017). Bu nedenle, KSB’li
¢ocuklarda SOZ’un degerlendirilmesinin gerekli oldugu vurgulanmaktadir (Burgoyne vd., 2019; Farquharson vd.,
2017; Lewis vd., 2015). SOZ becerilerinin okuryazarlik iizerindeki etkileri ve diisiik FD performansinin
olusturdugu riskler géz Oniine alindiginda, KSB’li ¢ocuklarin erken yaglardan itibaren SOZ becerilerinin
degerlendirilmesi gerektigi disiiniilmektedir. KSB’li ¢cocuklarin dil ve biligsel becerilerin diizenli izlenmesi, olas1
giicliiklerin belirlenmesine ve giicliikleri hedef alan etkili miidahalelerin yapilmasma olanak tanryacaktir.
Fonolojik farkindalik ve gorsel-mekansal becerileri giliglendirmeye yonelik miidahale stratejileri, ¢ocuklarin
okuryazarlik gelisimini desteklemenin yani sira, potansiyel 6grenme giicliiklerinin dnlenmesine de yardime1
olabilir (Farquharson vd., 2017; Gillon, 2000).

Bu arastirmada AST becerisinin KSB siddet gruplarina gore anlamli bir farklilik gosterdigi saptanmustir.
Linassi ve digerlerinin (2005) yaptig1 ¢calismada, 5-11 yas aras1 fonolojik bozuklugu olan ¢ocuklarda KSB siddet
gruplarma gore AST puanlarinin anlamli bi¢imde farklilastig1 sonucuna ulagilmistir. Benzer sekilde Afshar ve
digerlerinin (2017) yaptiklar1 bir ¢alismada ise, Fars¢a konusan 4—6 yas arast ¢gocuklarin CB’nin FD ve merkezi
yiiriitiicii alt bilesenleri hem KSB ve tipik gelisim gosteren gruplarda karsilastirilmig, KSB siddet gruplari arasinda
anlamli farklilik oldugu sonucuna ulagmistir. Tambyraja ve digerlerinin (2020), yaptig1 bir ¢aligmada KSB olan
cocuklarin okuma gii¢liigii riskine karsi en ¢ok etkili olan faktoriin fonolojik farkindalik ve KSB siddeti oldugu
belirtilmistir. KSB’li ¢ocuklarin tipik gelisim gdsteren akranlarina kiyasla daha sinirli CB kapasitelerinin oldugu
ve fonolojik temsilleri dogru bir bigimde olusturmada zorluk yasayabilecekleri bilinmektedir (Afshar vd., 2017).
Bulgular alanyazin géz 6niinde bulundurularak incelendiginde, FD bileseninin konugma iiretimiyle daha fazla
iligkili oldugu sonucuna ulasilmaktadir (Linassi vd., 2005). KSB olan ¢ocuklarda KSB siddeti arttik¢a, fonolojik
temsil yeteneklerinin de olumsuz etkilendigi ve okuma giicliigli riskinin de artabilecegi diigiiniilmektedir
(Tambyraja, 2020). Tiim bu bulgular KSB olan cocuklarin siddet diizeyine gore farklilagsmakla birlikte,
okuryazarlik agisindan risk altinda oldugu fikrini de desteklemektedir. Nathan’in Kritik Yas Hipotezi (2004) de
g6z oniinde bulunduruldugunda, KSB olan ¢ocuklarin okula baglamadan 6nce en uygun miidahale yontemi ile
konusma tiretiminde yaptig1 hatalarin en aza indirilmesinin olas1 okuryazarlik sorunlarimi engelleyebilecegini
diistintilmektedir.

4-6 yas araliginda KSB'li ¢ocuklarda AST puanlarinin yasa bagli olarak degismedigi ve yas gruplari
arasinda anlamli farkliliklar olmadigi bulunmustur. Bu bulgu, Baci'nin (2016) caligmasiyla paralellik
gostermektedir. Tipik gelisim gosteren ¢ocuklarda ise yas ilerledik¢e AST puanlarinda bir artig gozlemlenmektedir
(Chiat & Roy, 2007; Edwards vd., 2004). Bu artig, sdzciik dagarcigimin geniglemesiyle fonolojik temsillerin
giiclenmesi ve bunun sonucunda fonolojik becerilerin gelismesiyle iliskilendirilmektedir (Munson vd., 2005).
Fakat, aym durum farkli bozukluk gruplarinda gecerli degildir. Ornegin, Kacar (2011) tarafindan yapilan
¢alismada, GDB ve tipik gelisim gosteren ¢ocuklarda AST becerisi ile yas gruplari arasinda anlamli farkliliklar
bulunmustur. Tipkt GDB’li ¢ocuklar gibi, KSB'li ¢ocuklarda da yasin etkisiyle bir gelisim gézlemlenmemektedir.
KSB’li ¢ocuklarda yas ve dil becerilerinin FD f{izerinde anlamli bir etkisi olmadigi, bunun yerine fonolojik
farkindalik becerileri ile KSB siddetinin okuryazarlik risklerini onemli 6lgiide yordadigi vurgulanmaktadir
(Tambyraja vd., 2020). KSB'li ¢ocuklarda yasin, FD iizerindeki etkilerini daha ayrintili sekilde inceleyen
¢aligmalarin yapilmasina ihtiya¢ duyulmakla birlikte, mevcut bulgular, yasa bakilmaksizin bu ¢ocuklarin erken
miidahale gereksinimini agik¢a ortaya koymaktadir. KSB’li g¢ocuklarda fonolojik farkindalik becerilerin
desteklenmesi, okuryazarlik becerilerinin gelisimine katkida bulanacaktir. Erken miidahalede yaganan gecikmeler,
¢ocuklarin okul akademik gelisimini olumsuz etkileyecektir (Nathan, 2020; Lewis vd., 2011; Tambyraja, 2020).

Sonug

Calismada, 4-6 yas arast KSB'li ¢ocuklarda FD’nin, alic1 dil ve SOZ ile iliskisi incelenmistir. Elde edilen
bulgular, KSB'li ¢ocuklarin AST ile dlgiilen FD performanslarinin alict dil becerileriyle anlamli bir iligki
gostermedigini; ancak SOZ ile anlamli bir iliski oldugunu ortaya koymustur. Ayrica, yas gruplar1 arasinda anlaml
bir farklilik bulunmazken, KSB siddet diizeyinin AST performansinda belirleyici bir faktor oldugu gozlenmistir.

4-6 yas arast KSB’li AST ile olgiilen fonolojik dongiiniin alict dil becerileri ile iliskili olmadig1 ve farkli
yas gruplarina gore anlaml farklilik géstermedigi sonucuna ulasilmigtir. Bu bulgu, KSB'li ¢ocuklarda FD ve dil
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becerilerinin bagimsiz islevler olabilecegini diisiindiirmektedir. Ancak KSB’li cocuklarda dil ve fonolojik beceriler
arasindaki iligkiye dair farkli sonuglar oldugu dikkate alinarak, dil becerilerinin ayrintili sekilde degerlendirilmesi
gerektigi diisiiniilmektedir. Dil becerileri, okuryazarlik gelisimi i¢in temel olusturdugundan, erken dénemde dil ve
fonolojik farkindalik becerilerini hedefleyen miidahalelerin uygulanmasi, okuryazarlik risklerini azaltmada biiyiik
onem tasimaktadir. Ozellikle okul 6ncesi dénemde gergeklestirilecek miidahalelerin, ¢ocuklarin okuryazarlik
becerilerini olumlu yonde etkileyebilecegi ve potansiyel &grenme giligliikklerinin Oniine gecilmesine katki
saglayabilecegi diisiiniilmektedir.

Aragtirmanin diger bir bulgusu, FD performansinin SOZ ile iligkili oldugunu gdstermektedir. Bu durum,
KSB'li ¢ocuklarda fonolojik bellegin sadece dil degil, genel bilissel islevlerle de baglantili olabilecegini
diisiindiirmektedir. Fonolojik bellek ve bilissel beceriler arasindaki iligski g6z 6niine alindiginda, KSB'li ¢cocuklarin
degerlendirilmesinde yalnizca dil becerilerine odaklanmanin yetersiz kalabilecegi anlasilmaktadir. FD ve
SOZ’deki giligliiklerin, ilerleyen donemlerde okuryazarlik gelisimini olumsuz yo6nde etkileyebilecegi
diisiiniildiigiinden, erken miidahale programlarinin biligsel becerileri de kapsayacak sekilde tasarlanmasi biiyiik
onem tagimaktadir.

KSB siddeti gruplarina gére AST puanlarim anlamli bigimde farklilik gdstermesi, dil ve konusma
terapistlerinin okul oncesi dénemde vakit kaybetmeden fonolojik temelli miidahalelerle destek sunmalarinin
gerekliligini ortaya koymaktadir. Tipik gelisim gosteren ¢ocuklarda yasla birlikte fonolojik becerilerin arttigini
gosteren arastirmalarin aksine, bu calismada yas gruplarina gére AST puanlarinda anlamli bir farklilik
bulunmamigtir. Bu bulgu, fonolojik becerilerin miidahale olmaksizin kendiliginden gelismeyecegini ve erken
miidahalenin gerekli oldugunu géstermektedir.

Siirhiliklar ve Oneriler

Calismanin katilimcilart KSB siddeti gruplarina ayrilmis olup, artikiilasyon bozuklugu, fonolojik
bozukluk, motor konusma bozuklugu gibi alt siniflara ayrilmamistir. Bu nedenle bulgular yalnizca siddet diizeyleri
temelinde degerlendirilmistir. Ancak alt siiflarin ayr1 ayri incelenmesi, klinik agidan daha ayrintili sonuglar
saglayabilir. Bu ayrim temelinde desenlenmis bir ¢calisma, hangi grubun okuryazarlik acisindan daha fazla destege
ihtiya¢ duydugunu ortaya koymada yol gosterici olacaktir.

Calisma 4-6 yas araliginda KSB olan ¢ocuklarla yiiriitilmiistiir. Ayn1 degiskenler ile KSB olan, KSB’ye
eslik eden GDB olan ve tipik gelisim gosteren ¢ocuklar olmak iizere 3 grup karsilastirilarak yiiriitiilecek bir
aragtirma FD’nin dil ve SOZ ile iligkisi daha iyi anlamamiza yardimci olabilir. Ayn1 katilimer grubuyla yapilacak
boylamsal bir ¢aligma ise, okul Oncesi donemdeki sorunlarin okul doéneminde okuryazarlik becerilerine
yansimalarini gérmek agisindan faydali olacaktir.

Bu calismada yalnizca alict dil bileseni degerlendirilmis, ifade edici dil becerileri degisken olarak
belirlenmemistir. Literatiirdeki benzer ¢aligmalarla paralel olarak yapilan bu tercih, bulgularin yorumlanmasinda
dikkatli olmay1 gerektirmektedir. Gelecek arastirmalar, ifade edici dil becerileri ile FD arasindaki iliskiyi
inceleyerek, KSB’li ¢cocuklarin dil ve bilissel profillerine daha biitiinciil bir bakis sunabilir. Calismada, FD’nin
alici dil ile SOZ arasindaki iliskisi degerlendirilmis, ancak alici dil ve SOZ degiskenleri arasindaki iligki
incelenmemistir. Alict dil becerileri ile SOZ un arasindaki iliskiyi inceleyen arastirmalar, bu iki 6nemli biligsel
alan arasindaki iliskilerin belirlenmesine katki saglayabilir.

Calismada fonolojik farkindalik, hizli isimlendirme veya CB’nin diger alt bilesenleri
degerlendirilmemistir. Bu bilesenleri igeren degerlendirme araglariyla yapilacak arastirmalar, konuya dair
bilgimizi artirabilir. Ayrica, Calisma Bellegi Olgegi kullanilarak yapilacak bir arastirma, KSB, CB ve FD iliskisini
daha detayli betimlemek agisindan faydali olabilir.
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Abstract

Introduction: Speech Sound Disorder (SSD) negatively affects children’s phonological and cognitive processes,
posing risks to academic development. Accordingly, identifying risk factors is essential for effective intervention.
This study investigated associations among the phonological loop (PL), receptive language, and nonverbal
intelligence (NVI) in children aged 4-6 years with SSD, and examined whether these relationships vary by SSD
severity and age.

Method: This quantitative study employed a cross-sectional screening design. Data were collected from 62
children aged 4-6 years with SSD using the Turkish Articulation and Phonology Test (TAPT), the Turkish Early
Language Development Test (TELDT), the Turkish Nonword Repetition Test (TNWR-T), and Raven’s Colored
Progressive Matrices (RCPM). Differences in TNWR-T scores by SSD severity and age were analyzed with the
Kruskal-Wallis H test. The association between TELDT and TNWR-T scores was examined using Spearman’s
rho, and the association between TNWR-T and RCPM was assessed using Pearson’s correlation coefficient.

Findings: Findings on the linkage between language and phonological skills in children with SSD are mixed in
the literature. Consistent with prior work, the present results support an association between nonword repetition
performance and nonverbal intelligence. As in other studies, SSD severity was related to short-term verbal memory
performance, while age showed no significant effect.

Discussion: Findings regarding the relationship between language and phonological skills in children with SSD
remain mixed in the literature. The present study adds to this body of work by showing results consistent with
prior research linking TNWR-T performance to nonverbal intelligence. Consistent with other studies, SSD severity
was found to affect short-term verbal memory performance, whereas age did not exert a significant effect.

Conclusions and Recommendations: These results highlight the importance of including nonverbal cognitive
skills in the assessment of children with SSD. They also suggest that the phonological loop should be considered
by speech—language therapists in evaluating risk for reading difficulties. The finding that differences emerge by
SSD severity but not by age underscores the need for early support of phonological skills to help prevent later
literacy problems.
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Introduction

Language development is a dynamic process that begins at birth and extends through early childhood. As
part of this process, children typically produce predictable sound errors known as phonological processes. These
processes are a natural stage of development and generally resolve by around 3.5 years of age (Topbas, 2015).
When they persist beyond the expected age, however, they are indicative of a Speech Sound Disorder (SSD). SSD
involves difficulties in perceiving, producing, and/or phonologically representing speech sounds (Bowen, 2023).
It is commonly characterized by a limited repertoire of speech sounds, restricted use of syllable structures,
difficulties in phonological processing, and vowel errors, all of which contribute to reduced speech intelligibility
(Lewis et al., 2015).

Children with SSD who have limited speech sound blending skills often struggle to form accurate
phonological representations (Bishop et al., 2014). Such difficulties arise from deficits in the ability to correctly
match and sequence sounds (Tkach et al., 2011). Limitations in these skills can cascade into broader cognitive
domains, including phonological awareness, auditory attention, short-term memory, and nonverbal intelligence
(Farquharson, 2019; Farquharson et al., 2017; Grawburg & Rvachew, 2006; Lewis et al., 2015; Murphy, 2014).
These cognitive vulnerabilities, in turn, represent significant risk factors for literacy development (Peterson et al.,
2009; Raitano et al., 2004; Tambyraja et al., 2020). Identifying such risk factors is therefore critical for ensuring
timely and effective intervention.

Working memory (WM) plays a central role in both identifying risk factors and guiding intervention
(Afshar et al., 2017; Tambyraja et al., 2023). As a core cognitive system, WM supports attention, problem solving,
reasoning, and language acquisition, thereby shaping overall cognitive performance (Dogan, 2011). Within this
framework, the phonological loop (PL) -a key subcomponent of WM- underpins the storage and manipulation of
verbal information, verbal reasoning, and auditory comprehension (Baddeley et al., 1998; Baddeley, 2003). By
supporting lexical access, the sequencing of speech sounds, and intelligible production, the PL contributes directly
to effective communication (Akoglu & Acarlar, 2014; Baddeley & Gathercole, 2017; Kagar, 2011).

PL plays a critical role in language and literacy development, supporting vocabulary growth and speech
production within receptive language (American Speech-Language-Hearing Association [ASHA], 2021).
Accordingly, assessing receptive language skills in children with SSD is essential. In children with low speech
intelligibility, PL is strongly associated with receptive language abilities (Baddeley et al., 2017; Edwards et al.,
2004; Erskine et al., 2020; Munson et al., 2005). As a cognitive system closely linked to both language and broader
cognitive skills, PL is also influenced by age, with developmental changes making its role in language processing
increasingly evident (Nathan et al., 2004).

PL supports the accurate formation of phonological representations and the temporary storage of verbal
information (Gathercole et al., 2004). However, difficulties in these processes among children with SSD can lead
to impairments in foundational reading skills such as word recognition, reading fluency, and letter—sound
correspondence (McCormack, 2009; Johnson et al., 2010). These challenges, in turn, may undermine academic
achievement by limiting reading comprehension and written expression (Lewis et al., 2011). Early assessment and
targeted support for receptive language and PL performance are therefore critical for maximizing the effectiveness
of interventions aimed at improving language and literacy outcomes in this at-risk group (Baddeley, 2003; Afshar
et al., 2017; Tambyraja et al., 2020).

PL performance, a well-established predictor of literacy skills, has consistently been found to be poor in
children with Developmental Language Disorder (DLD) (Giazitzidou et al., 2024; Gillon, 2000; Nathan et al.,
2004; Rvachew, 2007). Although children with DLD represent a heterogeneous group, those with limited
phonological processing skills are at greater risk for literacy difficulties (Tambyraja et al., 2020; 2023). Empirical
studies have also identified additional risk factors, including reduced receptive language abilities, a family history
of reading difficulties, the frequency and quality of speech errors, low nonverbal intelligence scores, and
socioeconomic disadvantage (Lewis et al., 2015; Pennington & Bishop, 2009). Consequently, assessing PL
performance in children with SLI is essential for the early identification of literacy risk (Farquharson & Hogan,
2021; Farquharson, 2015; Tambyraja et al., 2020). Thus, the methods employed to measure PL performance play
a pivotal role in identifying children most at risk.

Simple verbal memory tasks such as digit span and nonword repetition (NWR) are commonly used in the
assessment of PL (Baddeley, 2021; Gathercole et al., 2004). NWR, which requires the accurate repetition of
meaningless words, relies on PL capacity and the temporary construction of phonological representations
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(Baddeley, 2003). As NWR is largely independent of linguistic background and cultural experience, it is widely
regarded as a robust measure of PL capacity in children with SSD (Farquharson & Hogan, 2021).

NWR performance in children with SSD is closely related to receptive language, receptive vocabulary,
and age (Edwards et al., 2004; Erskine et al., 2020; Munson et al., 2005). As the severity of SSD increases, NWR
scores tend to decline (Afshar et al., 2017; Justice et al., 2002; Nathan et al., 2004). In addition, similar to children
with DLD (Kagar, 2011; Velez & Schwartz, 2010), children with SSD demonstrate lower NWR scores than their
typically developing peers (Afshar et al., 2017; Farquharson et al., 2017; Munson et al., 2005; Murphy et al., 2014;
Preston et al., 2013; Rvachew & Grawburg, 20006).

NWR is also associated with literacy-related skills and early language indicators, and has been shown to
distinguish between good and poor readers (Griffiths & Snowling, 2002; Lewis et al., 2011). Moreover, evidence
suggests that NWR scores may be indirectly related to the development of phonological awareness skills (Erskine
et al., 2000). Therefore, although NWR does not directly measure phonological awareness, it serves as a valuable
complementary tool in early diagnosis and intervention planning (Burgoyne et al., 2019; Roepke, 2023; Tambyraja
et al., 2020). Including NWR in assessment batteries is likely to make a significant contribution to identifying
appropriate intervention options for children with SSD (Roepke, 2023; Tambyraja et al., 2020).

The impact of SSD extends beyond PL and core language abilities, with significant differences also
observed in nonverbal intelligence (NVI) (Farquharson et al., 2017). Accordingly, Lewis and colleagues (2015)
emphasize the importance of including NVI in assessment. Moreover, because the rules governing speech sounds
and sound sequences differ across languages, such assessments must be language-specific. Each language has its
own phoneme inventory and phonological structure (Topbas, 2006); therefore, it is important to examine the
relationship between PL and receptive language, as well as between PL and NVI, in Turkish-speaking children.
Examining differences by SSD severity and age can further clarify the factors that influence PL in this population.
In this way, the study can contribute to identifying literacy risks among Turkish-speaking children with SSD,
supporting early intervention efforts that help prevent school-based difficulties and reduce later support needs.
This study aims to examine the relationship between the phonological loop, receptive language, and nonverbal
intelligence in children with SSD aged 4-6 years. In this context, the following questions are addressed:

1. Is there a significant relationship between the Turkish Nonword Repetition Test (TNWR-T), scores and
Turkish Early Language Development Test (TELDT) receptive language scores in children with SSD
aged 4-6 years?

2. Is there a significant relationship between TNWR-T scores and RCPM scores in children with SSD aged
4-6 years?

3. Do TNWR-T scores in children with SSD aged 4-6 years differ significantly by SSD severity?
4. Do TNWR-T scores in children with SSD aged 4-6 years differ significantly across age groups?
Method
Research Design

This study, which examined the relationship between the phonological loop (PL), receptive language
skills, and nonverbal intelligence (NVI) in children aged 4—6 years with speech sound disorder (SSD), employed
a correlational survey model. A correlational survey model is used to investigate relationships between two or
more variables (Biiylikoztiirk et al., 2016; Karasar, 2011). Designs that explore group differences based on existing
conditions are defined as causal-comparative models (Cohen et al., 2018; Biiyiikoztiirk et al., 2016; Creswell,
2014). Because this study examined differences by SSD severity and age, it also incorporated features of a causal-
comparative design. Such a model allows inferences about potential causes of observed group differences
(Biiytikoztiirk et al., 2016; Creswell, 2014).

Study Group

The study group consisted of 62 children with SSD. Participants were selected using criterion sampling,
one of the purposive sampling methods. In this method, individuals who meet a specific criterion or standard are
included in the study (Suri, 2011). The inclusion criteria for the study participants were: being diagnosed with SSD
by a speech and language therapist, being between 4 and 6 years of age, having Turkish as their native language,
not having been exposed to another language, not having any structural anomalies, syndromes, hearing loss, or
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cognitive/physical impairments, and scoring at or above the average level on the Turkish Early Language
Development Test TELDT Receptive Language Subtest. The frequency values and percentages of participants’
ages and SSD severity levels are presented in Table 1.

Table 1
Frequency Table of Participants' Ages and SSD Severity
N Percentage (%)
4 20 323
Age 5 22 35.5
6 20 323
Profound 9 14.5
. Severe 10 16.1
SSD severity Intermediate 29 46.8
Mild 14 22.6

Note: SSD = speech sound disorder.

As shown in Table 1, 32.3% (n = 20) of the participants were 4 years old, 35.5% (n = 22) were 5 years
old, and 32.3% (n = 20) were 6 years old. Participants were divided into four groups based on SSD severity,
determined by the percentage of consonants correct (PCC). Of these, 14.5% (n = 9) presented with profound SSD,
16.1% (n = 10) with severe SSD, 46.8% (n = 29) with moderate SSD, and 22.6% (n = 14) with mild SSD.

Data Collection Tools

After the participants’ SSD level was determined using TAPT, data were collected with the Turkish Early
Language Development Test (TELDT), the Turkish Nonword Repetition Test (TNWR-T), and Raven’s Colored
Progressive Matrices (RCPM). The research questions and the corresponding assessment tools are summarized in
Table 2.

Table 2

Research Questions and Assessment Tool

Research questions Assessment tool
Relationship between TNWR-T performance and receptive TNWR-T-TELDT-receptive language subtest
language skills
Relationship between TNWR-T performance and nonverbal

TNWR-T-RCPM

intelligence
Differences in TNWR-T performance by SSD severity levels TNWR-T-TAPT
Differences in TNWR-T performance by age groups TNWR-T

Note: RCPM = Raven’s coloured progressive matrices test; SSD = speech sound disorder; SST = Turkish speech sound disorders test; TAPT
= Turkish articulation and phonetics test; TAST = Turkish nonword repetition test; TELDT = Turkish early language development test.

Turkish Articulation and Phonetics Test (TAPT)

The TAPT is a standardized assessment tool developed to screen for articulation and phonological
disorders in children aged 2-8 years and to support differential diagnosis. Validity was evaluated in terms of
content, expert judgment, construct, and discriminant validity. Content validity was ensured by the balanced
representation of consonants, and expert agreement reached 98.7%. Construct validity was confirmed using age-
based norms, while discriminant validity was demonstrated by the test’s ability to differentiate typically
developing children from those with SSD. The TAPT shows high internal consistency (Cronbach’s o = .85) and
strong test—retest reliability (» = .92), with an inter-rater agreement of 93% (Topbas, 2006).

The TAPT consists of three subtests: the Speech Sound Screening Test (SSST), the Auditory
Discrimination Test (ADT), and the Phonological Analysis Test (PAT). In this study, the SSST was used to
determine SSD severity. The SSST includes 93 visual stimuli representing consonant sounds in various positions,
which the child is asked to name. Stimuli were designed to cover all 24 Turkish phonemes in different syllable
contexts.

The severity of speech sound disorder (SSD) was determined using the following formula: PCC = ¢
(Number of Correct Consonants) x 100 / (¢ + i) (Number of Correct Consonants + Number of Incorrect
Consonants). Based on PCC scores, severity was classified as follows: > 85% = Mild, 65-85% = Moderate, 50-
65% = Severe, and < 50% = Profound (Topbas, 2017).
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Turkish Early Language Development Test (TELDT)

TELDT is the Turkish adaptation and standardized version of the Test of Early Language Development-
Third Edition (TELD-3). Test—retest reliability was .96 for receptive language and .89 for expressive language,
while inter-rater reliability was r = .85. Validity was examined in terms of content, criterion, and construct. Among
children aged 2-7, the mean item difficulty was .84 for receptive language and .74 for expressive language, with
discrimination values of .33 and .55, respectively. The test demonstrated the ability to distinguish between children
with language disorders and those with typical language development. Construct validity was further supported by
correlations above .70 between test scores and chronological age (Giiven & Topbas, 2013).

The TELDT consists of two parallel forms, A and B, which assess receptive and expressive language.
Each form contains 25 receptive and 39 expressive items measuring the same skills. In the present study, the
receptive language subtest of Form A was administered. The starting item was determined according to the child’s
age (Giiven & Topbas, 2013). Scoring followed the test manual: one point was given for each correct response and
zero for incorrect responses. Participants’ receptive language scores were thus obtained in accordance with the test
instructions.

Turkish Nonword Repetition Test (TNWR-T)

The Turkish Nonword Repetition Test (TNWR-T) consists of nonwords created according to the
phonotactic and orthographic structure of Turkish, based on syllable frequency. Content validity was ensured by
the adequate and balanced representation of phonemes and syllable structures in Turkish. Construct validity was
confirmed by correlation analyses examining the relationship between test scores and both age and language
development. With high internal consistency (Cronbach’s a = .89), the TNWR-T also demonstrated strong test—
retest reliability (= .88) (Kagar, 2011).

In the administration of the TNWR-T, one point is awarded for each correctly produced nonword, and
zero points for each incorrect production. The maximum possible score is 16, and the minimum is 0. This binary
scoring system follows the true—false approach developed by Gathercole and Baddeley (1996) for the Children’s
Test of Nonword Repetition (Kagar, 2011). In this study, TNWR-T scores were obtained by calculating the total
number of correct productions.

Raven Colored Progressive Matrices Test (RCPM)

The RCPM is an assessment tool used to measure nonverbal cognitive abilities such as problem solving,
reasoning, abstract thinking, and visual perception (Raven et al., 1998). Adapted into Turkish by Bildiren et al.
(2017), the test has been shown to yield valid results for children in Turkey and to successfully capture the targeted
cognitive skills. Content validity was confirmed through expert judgment and factor analysis, and the test was
validated for the intended age group (Bildiren et al., 2017). The RCPM also demonstrates high internal consistency
(Cronbach’s o = .88) and adequate test—retest reliability (» = .67) (Karateke, 2019).

The test consists of three sets (A, AB, and B), each containing 12 items, for a total of 36. One point is
awarded for each correct response, with a maximum of 12 points per set and 36 overall. The matrices progress in
difficulty, and children are expected to select the correct response by reasoning and identifying patterns based on
similarities (Bildiren et al., 2017). In this study, participants’ total scores were calculated by summing correct
responses across all subtests.

Data Collection and Analysis

Detailed information about the study was provided to the parents of participating children, and informed
parental consent was obtained. For the data collection process, official permission was obtained from the Anadolu
University Language and Speech Disorders Research Center and from the Special Education and Rehabilitation
Center where the first author works, via a letter dated March 29, 2023 (no. 509519).

The data were collected by the first author between April and July 2023. The researcher, a certified
speech-language therapist, holds certification for the TELDT and the RCPM. In addition, she received formal
training in the administration of the TAPT and its subtests during her undergraduate education. All assessments
were administered in strict accordance with test manuals and scoring guidelines. Permission to use the TNWR-T
was obtained via email from the test developer. Throughout the data collection process, test items were evaluated
in line with the relevant scoring criteria and administration procedures.
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All data collection procedures were carried out by a single researcher in a one-on-one format, following
standard administration protocols and in a fixed order. The process adhered to Creswell’s (2014)
recommendations, with each test administered at specific intervals and durations. Breaks were provided between
tests to minimize fatigue and maintain participant attention. Data were collected in a quiet, distraction-free
environment, ensuring the internal consistency and reliability of the procedure (Biiyiikoztiirk et al., 2016). By
strictly following test guidelines and scoring criteria, the risks of miscoding or misinterpretation were minimized.

Participants were first administered the SSST, which took approximately 20 minutes per child. Those
meeting the inclusion criteria and whose SSD severity was determined were subsequently assessed with the
TELDT, the TNWR-T, and the RCPM on a different day. The TELDT—Receptive Language Subtest required
approximately 20-25 minutes. Following a 10-minute break, the TNWR-T (=10 minutes) and the RCPM (=15
minutes) were administered.

Data were analyzed using SPSS version 25. Prior to analysis, outliers were examined with box plots and
z-scores (cut-off £3). As no significant deviations or data entry errors were detected, all data were retained.
Normality of distributions was assessed using the Kolmogorov—Smirnov test alongside skewness and kurtosis
values. For the RCPM and TNWR-T scores, skewness and kurtosis values were 0.004 and -0.503, and 0.796 and
-0.189, respectively. As these values fell within the +1 range, the assumption of normality was met (George &
Mallery, 2020). In contrast, the TELDT—Receptive Language Subtest scores were non-normally distributed, with
skewness (-0.103) and kurtosis (-1.473) falling outside the +1 tolerance range.

Accordingly, the relationship between TNWR-T and RCPM scores was examined using Pearson’s
correlation, after confirming assumptions of normality, linearity, and the absence of influential outliers. The
relationship between TNWR-T and TELDT-Receptive Language scores was evaluated using Spearman’s rank
correlation. In addition, the effects of SSD severity and age on TNWR-T scores were analyzed with the Kruskal—
Wallis H test. All analyses were conducted at a 95% confidence interval with a significance level of p < .05.
Statistical results describing participants' test scores are presented in Table 3.

Table 3
Descriptive Statistical Results of Participants' Test Scores
RCPM TNWR-T TELDT
N 62 62 62
X 17.69 5.30 103.66
Mdn 18 4 104.50
ss 5.80 4.16 1.61
Min 4 0 83
Max 30 15 118

Note: RCPM = Raven’s coloured progressive matrices; TELDT = Turkish early language development test; TNWR-T = Turkish nonword
repetition test.

This study examined the relationship between the phonological loop (PL), receptive language, and
nonverbal intelligence (NVI) in children with speech sound disorder (SSD) aged 4-6 years. The aim was to
investigate differences in PL across age groups and SSD severity levels. Findings are organized according to the
research questions.

Examining the Relationship Between NWR Performance and Receptive Language Skills

Correlation analysis revealed no significant association between the Turkish Nonword Repetition Test
(TNWR-T) scores and the Turkish Early Language Development Test (TELDT) -Receptive Language Subtest
scores (r =-.004, p > .05). These results suggest that receptive language skills are not significantly associated with
PL performance in children with SSD aged 4-6 years. Table 4 shows that no significant association was found
between TNWR-T and TELDT scores (1, = —.004, p = .976), indicating virtually no relationship between the two
variables.
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Table 4

Statistical Analysis Results of the Relationship Between Participants' TNWR-T Scores and Receptive Language
Subtest scores

TELDT Receptive Language Subtest scores TNWR-T
TELDT Ty 1 -.004
P 976

Note: TELDT = Turkish early language development test; TNWR-T = Turkish nonword repetition test.
Examining the Relationship Between NWR Performance and Nonverbal Intelligence Scores

The correlation analysis revealed a significant but weak positive correlation between TNWR-T scores
and RCPM scores (r = .266, p < .05). This finding suggests that nonverbal intelligence may influence PL
performance in children with SSD aged 4-6 years. As can be seen in Table 5, a significant and positive relationship
was found between nonverbal intelligence and PL.

Table 5
Statistical Analysis Results of the Relationship Between Participants’ TNWR-T Scores and RCPM Scores
RCPM TNWR-T
Raven r 1 266"
P .037

Note: RCPM = Raven’s coloured progressive matrices; TNWR-T = Turkish nonword repetition test.
Examination of Differences in NWR Performance According to SSD Severity Groups

Findings regarding differences in NWR performance across SSD severity groups indicated that TNWR -
T scores differed significantly by severity (p < .05). These results suggest that SSD severity influences children’s
nonword repetition (NWR) performance. Post hoc pairwise comparisons revealed significant differences, with
higher TNWR-T scores observed in groups with lower severity levels (profound — severe — moderate — mild;
p < .05). Overall, the findings indicate that PL performance is sensitive to SSD severity. Table 6 presents the
results of the analysis of TNWR-T scores by SSD severity. As shown in Table 6, SSD severity was associated
with significant differences in TNWR-T scores. PL performance decreased as SSD severity increased, highlighting
the strong influence of SSD severity on PL functioning.

Table 6
Statistical Analysis Results of the Difference Between Participants' NWR Scores and SSD Severity
SSD severity n Rank mean SD X? P
Profound 9 11.61 3 41.111 .001

Severe 10 15.85

NWR Moderate 29 32.09

Mild 14 54.25

Total 62

Note: Post hoc pairwise comparisons indicated significant differences in favor of lower severity levels: Moderate> Severe; Mild > Profound;
Mild > Severe; Mild > Moderate (all p <.05). NWR = nonword repetition; SSD = speech sound disorder.

Determining the Difference in NWR Performance According to Age Groups

Findings regarding differences in NWR performance across age groups indicated no significant
differences in TNWR-T scores (p > .05). In children with SSD, the expected age-related increase in NWR
performance was not observed. The results of this analysis are presented in Table 7. As shown in Table 7, TNWR-
T scores did not differ significantly across age groups. This finding suggests that PL. development in children with
SSD aged 4-6 years did not vary significantly with age.

Table 7
Statistical Analysis Results of Differences Between Participants' TNWR-T Scores and the Age Variable
Age n Rank Mean SD X? P
4-4;11 20 31.73 2 1.952 377
NWR 5-5;11 22 27.70
6-6;11 20 33.45
Total 62

Note: NWR = nonword repetition.
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Discussion

In this study, the relationship between the phonological loop (PL), receptive language, and nonverbal
intelligence (NVI) in children with speech sound disorder (SSD) aged 4-6 years was examined across SSD severity
levels and age groups. The findings show that PL performance, as measured by the Turkish Nonword Repetition
Test (TNWR-T), was not significantly associated with receptive language skills, but was significantly associated
with NVI. PL performance varied significantly by SSD severity, but not by age.

The study found no significant relationship between PL and receptive language skills in children with
SSD. Baci1 (2016) examined the relationship between PL and language skills in children with SSD and in typically
developing children whose native language was Turkish. Consistent with the present study, Baci reported no
significant association between nonword repetition (NWR) scores and receptive language skills in children with
SSD. Among typically developing children, no significant relationship was observed between NWR scores and
receptive language skills, although a significant association was found with expressive language skills.

However, findings differ in studies conducted exclusively with children with SSD. Some studies, like the
present one, reported no relationship between PL and language skills (Rvachew & Grawburg, 2006; Tambyraja et
al., 2020; Sices et al., 2007), whereas others suggested an association (Pennington & Bishop, 2009; Peterson et al.,
2009). The relationship between PL performance, as assessed by NWR, and receptive vocabulary has been
particularly emphasized (Edwards et al., 2004; Erskine et al., 2020; Munson et al., 2005). Furthermore, one factor
noted to affect PL performance in children with SSD is a history of language impairment or DLD (Lewis et al.,
2015).

It has been reported that SSD increases the risk of literacy difficulties in children (Lewis, 2015; Raitano
et al., 2004; Sices et al., 2007; Snowling et al., 2000). These children are particularly vulnerable to reading
problems due to deficits in phonological processing. The literature highlights verbal language skills, speech
perception, speech production, and phonological processing as the main predictors of phonological awareness
(Raitano et al., 2004; Tambyraja et al., 2020). Accordingly, supporting language and phonological awareness in
children with SSD may be an effective way to mitigate literacy risks (Erskine et al., 2020; Farquharson et al., 2017;
Gillon, 2000, 2018; Nathan et al., 2004). The present findings also underscore the importance of strengthening
phonological skills during intervention for children with SSD (Rvachew & Grawburg, 2006; Brosseau-Lapré &
Roepke, 2022).

Consistent with the current study, Archibald and Gathercole (2006) reported that PL performance, as
measured by NWR, was not influenced by receptive language skills. This suggests that PL is not directly related
to receptive language. The contributions of phonological memory to NWR performance have also been
emphasized (Pigdon et al., 2020). Similarly, Tasdemir (2023) found that children with SSD exhibited significantly
lower performance in early literacy, rapid naming, and working memory tasks. These findings suggest that PL and
language skills may function independently in children with SSD, but are nonetheless linked to broader cognitive
difficulties (Farquharson et al., 2017). Furthermore, the present study identified a significant relationship between
PL and NVI. Taken together, these results indicate that interactions among different cognitive functions in children
with SSD may shape literacy development and that cognitive difficulties may negatively impact future literacy
outcomes.

SSD is thus a disorder that interacts with both cognitive and linguistic domains. Given that language skills
play a critical role in literacy and that literacy risks are heightened in children with SSD, assessment protocols
should not overlook language abilities (Afshar et al., 2017; ASHA, 2021; Giazitzidou et al., 2024; Gillon, 2000;
McCormack, 2009; Johnson et al., 2010; Lewis et al., 2011; Rvachew, 2007).

The research revealed a significant relationship between PL and NVI. Lewis et al. (2015) found that NWR
performance in children with SSD was affected by their NVI levels. It has been noted that NWR scores in children
with SSD are lower than those of typically developing peers, and that this lower performance is strongly related
to NVI (Farquharson et al., 2017). Raitano et al. (2004), who examined NVI and phonological awareness skills in
SSD subgroups, found that children with low NVI scores also performed poorly in phonological awareness.
Although there are no studies examining the relationship between NWR and NVI in Turkish, it has been reported
that the cognitive skills of children with SSD are lower than those of typically developing peers (Ates & Giinhan-
Senol, 2020).

The importance of NVI in reading comprehension and fluency skills is emphasized (Altuntas & Karakaya,
2017). It has been reported that children who experience difficulties in skills such as visual -spatial perception and
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figiire- ground relations may also experience difficulties during reading (Altuntas & Karakaya, 2017). Therefore,
it is emphasized that the assessment of visual-spatial perception in children with SSD is necessary (Burgoyne et
al., 2019; Farquharson et al., 2017; Lewis et al., 2015). Considering the effects of NVI skills on literacy and the
risks posed by low PL performance, it is thought that NVI skills should be assessed in children with SSD from an
early age. Regular monitoring of language and cognitive skills in children with SSD will enable the identification
of potential difficulties and the implementation of effective interventions targeting these difficulties. Intervention
strategies aimed at strengthening phonological awareness and visual—spatial skills can support children's literacy
development and also help prevent potential learning difficulties (Farquharson et al., 2017; Gillon, 2000).

This study found that NWR performance differed significantly across SSD severity groups. Linassi et al.
(2005) similarly reported that nonword repetition scores differed significantly by severity in children aged 511
with phonological disorders. Likewise, Afshar et al. (2017) compared PL and WM in Farsi-speaking children aged
4-6 years with SSD and their typically developing peers, and found significant differences across severity groups.
Tambyraja et al. (2020) further indicated that the most influential factors against the risk of reading difficulties in
children with SSD are phonological awareness and SSD severity.

It is well established that children with SSD have more limited WM capacities than their typically
developing peers and may struggle to form accurate phonological representations (Afshar et al., 2017). When
considered in light of the literature, the PL component appears to be more closely related to speech production
(Linassi et al., 2005). As SSD severity increases, children’s phonological representation abilities are negatively
affected, which in turn may heighten the risk of reading difficulties (Tambyraja, 2020). Taken together, these
findings support the view that children with SSD are at risk for literacy difficulties, although the degree of risk
varies depending on severity level. In line with Nathan’s Critical Age Hypothesis (2004), minimizing speech
production errors in children with SSD prior to school entry through appropriate intervention may help prevent
later literacy problems.

It was found that NWR scores did not vary with age in children aged 4-6 years with SSD, and no
significant differences were observed between age groups. This finding is consistent with results reported by Baci
(2016). In typically developing children, however, NWR scores increase with age (Chiat & Roy, 2007; Edwards
et al., 2004). This increase has been linked to vocabulary growth, the strengthening of phonological
representations, and the subsequent development of phonological skills (Munson et al., 2005). The same pattern
does not hold for other disorder groups. For example, Kagar (2011) found significant age-related differences in
nonword repetition skills between children with DLD and their typically developing peers. Similar to children with
DLD, no age-related improvements were observed in children with SSD. It has been emphasized that age and
general language skills do not significantly affect PL in children with SSD; rather, phonological awareness and
SSD severity are the strongest predictors of literacy risks (Tambyraja et al., 2020).

Further studies are needed to examine the effects of age on PL in children with SSD in greater detail.
Nonetheless, the current findings clearly highlight the importance of early intervention for these children,
regardless of age. Supporting phonological awareness skills in children with SSD is critical for fostering literacy
development, while delays in intervention may negatively impact their academic outcomes in school (Nathan,
2020; Lewis et al., 2011; Tambyraja, 2020).

Conclusions

The study examined the relationship between PL, receptive language, and NVI in children aged 4—6 with
SSD. The findings revealed that PL performance, as measured by NWR, was not significantly related to receptive
language but was significantly associated with NVI. Furthermore, while no significant differences were found
between age groups, SSD severity emerged as a significant factor influencing NWR performance.

It was concluded that PL. measured by NWR in children aged 4-6 with SSD is not related to receptive
language skills and does not differ significantly across age groups. This finding suggests that PL and language
skills may be independent functions in children with SSD. However, given the mixed results regarding the
relationship between language and phonological skills in this population, language skills should be assessed in
detail. Since language skills form the basis of literacy development, implementing early interventions that target
language and phonological awareness is crucial for reducing literacy risks. Interventions in the preschool period,
in particular, may positively influence children’s literacy skills and help prevent potential learning difficulties.

Another finding was that PL performance is related to NVI. This suggests that phonological memory in
children with SSD may be linked not only to language but also to broader cognitive functions. Given the
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relationship between phonological memory and cognitive skills, focusing only on language skills in the assessment
of children with SSD may be insufficient. Since difficulties in PL and NVI may negatively affect later literacy
development, early intervention programs should be designed to include cognitive skills.

The fact that NR scores differed significantly by SSD severity underscores the importance of speech-
language therapists delivering phonology-based interventions during the preschool period. In contrast to studies
showing that phonological skills improve with age in typically developing children, this study found no significant
differences in NR scores across age groups, indicating that phonological skills do not develop spontaneously and
require early intervention.

Limitations and Recommendations

The participants in the study were divided into SSD severity groups and were not further subdivided into
categories such as articulation disorder, phonological disorder, or motor speech disorder. Therefore, the findings
were evaluated solely on the basis of severity levels. However, examining the subcategories separately could
provide more detailed clinical results. A study designed based on this distinction would be instructive in revealing
which group needs more support in terms of literacy.

The study focused on children aged 4-6 with SSD. Future research comparing three groups -children with
SSD, children with SSD accompanied by DLD, and typically developing children- using the same variables could
help clarify the relationship between PL, language, and NVI. A longitudinal design with the same group of
participants would also be valuable for understanding how preschool difficulties manifest in literacy skills during
the school years.

In this study, only receptive language was evaluated, while expressive language was not included as a
variable. This decision, consistent with previous studies, nevertheless requires caution when interpreting the
findings. Future research examining the relationship between expressive language and PL could provide a more
comprehensive view of the language and cognitive profiles of children with SSD. Although the study examined
the relationships between PL, receptive language, and NVI, the relationship between receptive language and NVI
was not explored. Studies investigating this association may contribute to clarifying the links between these two
critical cognitive domains.

Finally, the study did not evaluate phonological awareness, rapid naming, or other subcomponents of
working memory. Research employing assessment tools that include these components could broaden our
understanding of the topic. Moreover, the use of standardized instruments such as the Working Memory Scale
could provide a more detailed picture of the relationships among SSD, working memory, and PL.
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