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Oz

Giris: Otizm Spektrum Bozuklugu (OSB) olan ¢ocuklar, gesitli gelisimsel 6zellikler sergilemekte ayrica iletisim
ve dil becerilerinde giicliikler yasamaktadirlar. fletisim becerilerinin cesitli ve karmasik dogasiyla ilgili degiskenler
arasinda, sdzel olmayan iletisim islevlerinin énemli bir faktér oldugu varsayilmaktadir. Mevcut arastirmalar, bu
iligkileri ortaya koymus olsa da belirli dil becerileri ve iletisim islevlerine odaklanmasi, standartlagtirilmis dil
dlgiimlerine dayanmasi ve yalmzca Ingilizce konusan ¢ocuklar1 incelemesi gibi énemli sinirlamalara sahiptir. Bu
nedenle, bu ¢aligmada Tiirk¢e konusan OSB olan ¢ocuklarda ortak dikkat baslatma (ODB), ortak dikkat yanitlama
(ODY) ve davranig diizenlemeyi baslatma (DDB) s6zel olmayan iletisim islevleri ile yapisal (farkli sozciik sayisi
[FSOZS], ortalama sézce uzunlugu [OSU]) ve pragmatik dil becerileri (sohbette sira alma [SSA]) arasindaki
iligkilerin incelenmesi amaglanmaistir.

Yontem: Bu calisma, nicel aragtirma yontemlerinden korelasyonel desen kullanilarak gergeklestirilmistir.
Arastirma grubu, yaslar yaklasik 34 ile 98 ay arasinda degisen 102 OSB olan gocuktan olusmaktadir. Sozel
olmayan iletisim islevlerini degerlendirmede yapilandirilmig goézleme dayali islemler, dil becerilerini
degerlendirmede ise dil 6rnegi analizleri kullanilmistir.

Bulgular: Korelasyon analizi sonuglari, ODB, ODY ve DDB ile FSOZS, OSU ve SSA arasinda anlaml iliskiler
oldugunu géstermistir. Hiyerarsik regresyon analizleri ise ODY ve ODB' nin FSOZS’yi, OSU’yu ve SSA’y1
anlamli bir sekilde yordadigini ancak DDB'nin higbir dil becerisini yordamadigini ortaya koymustur.

Tartisma: Tiirk¢ce konusan OSB olan ¢ocuklarda, yorumlama amagl iletisimin yapisal ve pragmatik alanlardaki
belirli dil becerilerinin gelisiminde énemli bir rolii bulunmaktadir.

Anahtar sozciikler: Pragmatik dil, yapisal dil, yorumlama amacl iletisim, istek amacli iletisim, ortalama sdzce
uzunlugu, farkli s6zciik sayisi, sohbette sira alma.

Anf icin: Alak, G., & Okciin-Akcamus, M. C. (2025). OSB olan ¢ocuklarda sozel olmayan iletisim iglevlerinin
yapisal ve pragmatik dil becerileri ile iliskisi. Ankara Universitesi Egitim Bilimleri Fakiiltesi Ozel Egitim
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Giris
OSB Olan Cocuklarda Yapisal ve Pragmatik Dil

Sozel dil becerilerinin iletisim amacghi kullanimmnin baslangict; tiim kiiltiirlerde, 6grenilen dilin
yapisindaki farkliliklara, zeka ya da sosyallikteki bireysel farkliliklara ve ebeveyn faktorlerine ragmen ¢ocuklar
arasinda oldukca 6nemli bir gelisimsel doniim noktasidir (Eigsti vd., 2011). Bu nedenle, islevsel dil becerilerinin
erken gelisimindeki farkliliklar, 6zellikle de gecikmeler, ebeveynlerin ¢ocuklarinin gelisimine iliskin siiphe
duymasina yol agan ve onlar1 bir uzmanin degerlendirmesine yonlendiren birincil endise kaynagidir (Lord vd.,
2004). Sozel ve sdzel olmayan sosyal iletisim ve etkilesimde bozukluklar ile atipik sinirli, tekrarlayici davranis ve
ilgilerle karakterize bir ndro-gelisimsel bozukluk olan otizm spektrum bozuklugunda (OSB) da soézel dil
gelisiminde smirliliklar ve gecikmeler, yaygin sekilde goriilmektedir (American Psychiatric Association [APA],
2013).

Iletisimde dilin igerigi, bi¢imi ve kullanimi ii¢ temel 6gedir (Geurts & Embrechts, 2008). Dilin igerigi ve
bicimi yapisal dil (phonology/lexicon/syntax) becerilerini; dilin sosyal veya durumsal baglamlarda uygun
kullanimi ise pragmatik dil becerilerini temsil etmektedir (Geurts & Embrechts, 2008; Reindal vd., 2021). OSB
olan ¢ocuklar, pragmatik ve yapisal dil dahil olmak iizere, ifade edici dil becerilerinin 6nemli yonlerinde degisen
siddette giicliikler ve bozukluklar yasarlar (Brignell vd., 2018; Friedman vd., 2019). Ozellikle dilin pragmatik
bilesenindeki bozukluklar, dil diizeyi veya yastan bagimsiz olarak OSB olan tiim bireylerde goriilmekte ve ayirt
edici bir dilsel 6zellik olarak kabul edilmektedir (La Valle vd., 2020). Ayn1 zamanda pragmatik beceriler, otizm
spektrumundaki tiim bireylerde degisen siddette bozukluk goériilen ve yasam boyu devam eden tek dil parametresi
olma ozelligi gosterebilmektedir (Rapin & Dunn, 2003). OSB olan c¢ocuklar i¢in pragmatik zorluk yaratan
alanlardan biri sdylem yonetimidir (Jones & Schwartz, 2009). Séylem yodnetimi icerisinde; sohbette sira alma,
sohbet konusunu siirdiirme, iletisim ortagina sira verme, iletisim aksakliklarini onarma ve yeni konular baglatma
gibi karsilikli iletisimi baslatma ve siirdiirmeye yonelik beceriler yer almaktadir (Landa, 2005). Arastirmalar, OSB
olan ¢ocuklarin tipik gelisim gosteren veya diger norogelisimsel bozukluklari olan ¢ocuklar ile karsilastirildiginda
sohbet esnasinda daha az sira aldiklarini, daha fazla uygun olmayan cevaplar verdiklerini ve daha fazla sohbet
konusu diginda kaldiklarii gostermektedir (Eigsti vd., 2007; Roberts vd., 2007; Wong vd., 2022).

Pragmatik dil becerilerinden daha az dikkat cekmesine ragmen, OSB olan ¢ocuklarda yapisal dilde de
siirliliklar goriilebilmektedir (Reindal vd., 2021). OSB olan ¢ocuklarin sézciik dagarcigi gelisiminde tipik gelisim
gosteren ¢ocuklara gore farkli 6zellikler goriilmektedir (Tager-Flusberg vd., 2005). Evrensel olmamakla birlikte,
bu ¢ocuklar genellikle ilk sozciikleri kazanmada gecikmeler yasarlar (Tager-Flusberg vd., 2005). Bununla birlikte,
bazilarinda regresyon adi verilen, sozciiklerin kazanildigi ve sonra tekrar kaybedildigi, bir durum ortaya
¢ikabilmektedir (Pearson vd., 2018). Erken gocukluk déneminde dil gecikmesi yasayan OSB olan ¢ocuklar, tipik
gelisim gosteren veya dil gecikmesi yasayan gocuklara oranla daha yavas sozciik dagarcigi gelisimine sahiptir
(Iverson vd., 2018). Morfoloji ve sozdiziminin gelisimi iizerine yapilan aragtirmalar, tartigma konusu olmaya
devam etmektedir. Bazi galigmalar, bu ¢ocuklarin ciimlelerinin karmasikliginin ve ¢esitliliginin, sézel olmayan
zeka ve kronolojik yasa gore eslestirilmis tipik gelisim gosteren ¢ocuklardan daha diisgiik oldugunu gostermektedir
(Bacon vd., 2019; Park vd., 2012). Baz1 arastirmalar ise bu ¢ocuklarin morfoloji/sdzdizimi gelisiminin gecikmeli
de olsa tipik gelisim gosteren ¢ocuklarla paralel oldugunu gostermistir (6r. Tager-Flusberg vd., 1990), ancak diger
arastirmalar bu bilesenlerde gecikmenin 6tesinde bozukluklar tespit etmistir (Park vd., 2012). Son olarak, bazi
¢aligmalar, OSB olan bazi ¢gocuklarin akranlartyla benzer morfoloji/sdzdizimi gelisim 6zelliklerine sahip oldugunu
bulmustur (Tek vd., 2014). Bulgulardaki bu farkliliklar, bu ¢ocuklarda dil gelisiminde goriilen heterojen profilden
kaynaklaniyor olabilir (Kjelgaard & Tager-Flusberg, 2001). Bu nedenle, OSB olan ¢ocuklarin
morfolojik/sozdizimsel 6zelliklerinin farkli dil 6zelliklerine gore alt gruplara ayrilarak ayritili bir sekilde
incelendigi cesitli calismalar yapilmistir (Roberts vd., 2004; Tek vd., 2014). Ornegin; bir calismada,
standartlagtirilmis bir dil 6lgegine gore diisiikk sozel ve yiiksek sdzel olarak gruplandirilan OSB olan kiigiik
¢ocuklarin (26-37 ay) dil gelisimi incelenmistir (Tek vd., 2014). Diisiik sozel grupta 24 aylik siire boyunca dil
becerilerinde 6nemli bir gelisme kaydedilmemistir; ancak yiiksek sozel grupta dnemli gelismeler gdriilmiistiir.
Buna ek olarak, ¢alismada diisiik sdzel grupta morfolojik/sdzdizimsel hatalar oldugu ve bu hatalarin yasla birlikte
devam ettigi buna ragmen yiiksek sozel grubun dilin bigimsel 6zelliklerinde tipik gelisim gdsteren ¢ocuklarla
benzer diizeyde gelisim gosterdigi goriilmiistiir.

Dil gelisimi, OSB’nin temel 6zelliklerinden bagimsiz olarak diger gelisim alanlari i¢in de biiyiik 6nem
tasimaktadir (Happé & Frith, 2020). ifade edici dilin gelisimi, OSB olan ¢ocuklarda okula uyum, sosyal firsatlara
katilim, mesleki bagimsizlik ve akademik beceri kazanimi gibi uzun vadede daha iyi yasam sonuclar1 ve gelismis
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uyumsal islevsellik ile iliskilidir (Brignell vd., 2018; Friedman vd., 2019). Erken dil gelisiminin OSB’nin seyri
icin kritik 6neme sahip oldugu diisiiniildiigiinde OSB’de dil ediniminin altinda yatan, dil edinimini kolaylagtiran
ve tahmin eden gelisimsel faktdrlerin daha iyi anlasilmasi olduk¢a d6nemlidir (Harbison vd., 2017; Yoder vd.,
2015). Bu nedenle, bu siiregte dil gelisimini destekleyen hem ¢evresel (6r. sosyo-ekonomik durum, ebeveyn
etkilesim tarzi, miidahale vb.) hem de ¢ocukla ilgili (6r. IQ, ortak dikkat, oyun, jest vb.) faktorler tanimlanmistir
(Brignell vd., 2018; Yoder vd., 2015). Arastirmalar, bu ¢ocuklar i¢in 6zellikle zorlayici olabilen sézel olmayan
iletisim islevlerinin, dilin daha sonraki gelisimini 6nceleyen ve 6ngoren faktorlerden biri oldugunu gdstermektedir
(6r. Harbison, 2019; Sandbank vd., 2017).

OSB Olan Cocuklarda Sozel Olmayan letisim

Tipik gelisim gosteren ¢ocuklar, sdzel dil gelisiminden Once sézel olmayan iletisim kurarlar (Crais &
Ogletree, 2016). Bu donemde ortaya ¢ikan s6zel olmayan amagli iletisim davraniglari, yorumlama (declerative) ve
istek bildirme (imperative) olmak tizere iki pragmatik isleve hizmet etmektedir (Bates vd., 1975). Yorumlama
amacli iletisimde ¢ocuklar, bazi nesne ve olaylarla ilgili gorsel ilgileri bir iletisim ortagi ile koordine etmektedirler
(Mundy & Acra, 2006; Mundy & Burnette, 2005). Bu islev, ortak dikkati baglatma (ODB) ve yanitlama (ODY)
olarak ikiye ayrilmaktadir. ODB, bir iletisim ortaginin ilgisini ilgilenilen bir 6geye veya olaya yonlendirmeyi ifade
ederken; ODY, bir iletisim ortaginin ilgisini takip ederek davraniglari bir nesneye veya olaya yoneltmeyi ifade
eder (Hahn vd., 2018). Istek amach iletisim islevi ise istekte bulunmak veya baska bir kisinin davranigim
diizenlemektir. Bu islev, davranig diizenlemeyi baslatma (DDB) olarak da adlandirilmaktadir (Harbison, 2019).
Sozel olmayan iletisimin iki farkli islevi, 6zellikle de yorumlama (baslatma ve yanitlama), dil gelisiminde farkli
gorevleri olan 6nemli degiskenler oldugu 6ne siiriilmektedir (Bottema-Beutel, 2016; Mundy & Jarrold, 2010).

OSB olan c¢ocuklarda, sézel olmayan iletisimin hem yorumlama hem de istek bildirme amagli
kullanilmasi, daha sonraki dil gelisimi ile iligkilidir (Sandbank vd., 2017). Bununla birlikte, OSB olan ¢ocuklarda
ifade edici dil ile iliskili sd6zel olmayan iletisim islevlerini inceleyen arastirmalarda farkli sonuglar ortaya
konulmustur. Arastirmalar, ODB ile ifade edici dil arasinda anlamli ve pozitif bir iligski oldugunu gostermektedir
(Luyster vd., 2008; Smith vd., 2007; Van der Paelt vd., 2014). Diger arastirmalar ise bu iki degigken arasinda
anlaml bir iliski olmadigmi rapor etmistir (Pickard & Ingersoll, 2015; Schietecatte vd., 2012). ifade edici dil ve
ODY arasindaki iliskiye dair bulgular, ODB ile ilgili bulgulardan daha tutarlidir (Pecukonis vd., 2019). Meta-
analizler de dahil olmak iizere bir¢cok ¢alisma, OSB olan ¢ocuklarda ifade edici dil ile ODY arasinda anlamli bir
pozitif iligki oldugunu ortaya koymustur (Luyster vd., 2008; Pickard & Ingersoll, 2015; Yoder vd., 2015). Ancak,
DDB ile dil gelisimi arasindaki iliskiyi inceleyen ¢aligmalar arasinda farkliliklar devam etmektedir. Harbison ve
digerleri (2017) ile Toth ve digerleri (2006), DDB ve ifade edici dil arasinda anlaml bir iligki bulamazken; Van
der Paelt ve digerleri (2014), iki yas altindaki OSB olan ¢ocuklarda bu iki degisken arasinda anlamli bir iligki tespit
etmis ve DDB'nin ifade edici dil geligsimi i¢in bir yordayici oldugunu belirtmistir.

Ozetle, mevcut arastirmalar OSB olan c¢ocuklarda sézel olmayan iletisim islevleri ile ifade edici dil
becerileri arasindaki iligkileri hem eszamanli hem de boylamsal olarak incelemistir. Bu ¢aligsmalarda dil becerileri
genellikle standardize edilmis testler ve ebeveyn raporlari araciligtyla degerlendirilmistir (6r. Luyster vd., 2008;
Pecukonis vd., 2019; Pickard & Ingersoll, 2015; Van der Paelt vd., 2014). Her iki yaklagim da 6nemli bilgiler
sunmakla birlikte, standardize edilmis dil testlerinin dogas1 geregi sahip oldugu bazi sinirliliklar bulunmaktadir.
Ornegin; gocuklarin belirli bir siire boyunca oturmasi, sézel ydnergelere uymalar1 veya yanit vermeleri gerekliligi
ayrica, ¢ocuklarin dikkat veya motivasyonla ilgili yasadig: zorluklar gibi ¢ocuklarin kendine 6zgii baz1 6zellikleri
(Smith vd., 2007; Wittke vd., 2017). Bununla birlikte, yalnizca sinirli sayida ¢alisma ODB, ODY ve DDB’yi bir
arada inceleyerek bunlarin dil gelisimiyle olan iligkilerini analiz etmistir (6r. Harbison vd., 2017). Buna ek olarak,
sozel olmayan iletisim islevleri ile ifade edici dil becerileri arasindaki iliskiyi incelerken, sozciik dagarcig ifade
edici dilin tek 6l¢iitii olarak kullanilmistir (6r. Luyster vd., 2008; Pecukonis vd., 2019; Smith vd., 2007; Yoder vd.,
2015). Ortalama s6zce uzunlugu (OSU) ve sohbette sira alma (SSA) gibi diger 6nemli dil becerileri ile s6zel
olmayan iletigsim islevleri arasindaki iligkiyi arastiran herhangi bir ¢caligmaya rastlanillamamistir. Bu durum, OSB
olan ¢ocuklarin farkli diizeylerdeki yetersizlik ve gecikmeler sergiledigi sdzel olmayan iletisim islevleri ile dilin
cesitli bilesenleri arasindaki iliskilerin belirlenmesini sinirlamaktadir. Bir diger sinirlama ise 6nceki aragtirmalarin
(6r. Harbison vd., 2017; Yoder vd., 2015) yalmzca Ingilizce konusan OSB olan ¢ocuklarla gerceklestirilmis
olmasidir. S6z dncesi iletisim ile dil arasindaki iligkiler tiim dillerde benzer olabilirken, Tiirk¢e nin sdzdizimsel ve
morfolojik dzellikleri Ingilizce’den farkhdir. Tiirkge, “6zne + nesne + yiiklem” sézdizimsel yapisini kullanir ve
eklemeli bir dil olarak sozciiklere ekler araciligiyla dilbilgisel yapilar eklenir (Goksel & Kerslake, 2005). Bu dilsel
farkliliklara ragmen, Tiirkce konusan ¢ocuklarda sozel olmayan iletisim islevleri ile dilin gesitli bilesenleri
arasindaki iligkiyi inceleyen herhangi bir arastirma yapilmamistir. Mevcut dilsel farkliliklara ragmen, Tiirkce
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konusan ¢ocuklarda s6zsel olmayan iletigim iglevleri ile dilin ¢esitli bilesenleri arasindaki iligkiyi inceleyen heniiz
hicbir aragtirmaya rastlanilamamigtir. Dolayisiyla, Tiirk¢e konusan OSB olan ¢ocuklarda s6zel olmayan iletisim
islevleri ile ifade edici dil bilesenleri arasindaki iligkilerin incelenmesi 6nemlidir. Bu iliskinin daha iyi anlagilmasi,
OSB olan bireyler i¢in yenilik¢i ve daha etkili miidahalelerin gelistirilmesine ve bu popiilasyondaki dil edinimiyle
ilgili teorik cercevenin ilerletilmesine dnemli katkilar saglayacaktir (Sandbank vd., 2017; Toth vd., 2006). Bu
calisma, Tiirkce konusan OSB olan ¢ocuklarda sézel olmayan iletisim islevleri (ODB, ODY, DDB) ile yapisal
(FSOZS, OSU) ve pragmatik (SSA) dil becerileri arasindaki iliskileri incelemeyi amaglamaktadir. Bu arasgtirmanin
genel amaci dogrultusunda ¢aligmada asagida yer alan iki aragtirma sorusunu ele almistir:

1. Tirk¢e konusan OSB olan ¢ocuklarin sézel olmayan iletisim islevleri ile yapisal ve pragmatik dil
becerileri arasinda kesfedici diizeyde bir iliski var midir? Mevcut arastirma bulgularina dayanarak, ODB,
ODY, DDB ile FSOZS, OSU ve SSA arasinda anlamli pozitif iliskilerin olacagi varsayilmustir.

2. Tirkce konusan OSB olan g¢ocuklarin sézel olmayan iletisim islevleri ile yapisal ve pragmatik dil
becerileri arasinda yordayici diizeyde bir iliski var midir? Mevcut caligmalara dayanarak, ODB’nin ve
ODY nin ¢alismada incelenen bazi yapisal ve pragmatik dil becerileriyle yordayici bir iliskiye sahip
olabilecegi, ancak DDB ile yordayici bir iligki bulunamayacagi varsayilmistir.

Yontem
Arastirma Deseni

Bu calismada, degiskenler arasindaki olumlu ya da olumsuz olas1 ortak degisimleri aragtirmak ve bir
degiskenin bilinen degerine dayanarak digerinin bilinmeyen degerini tahmin etmek igin nicel arastirma
yontemlerinin korelasyonel boyutunda yer alan kesfedici ve yordayici korelasyonel desenler kullanilmistir
(Fraenkel vd., 2012). Bu dogrultuda, ¢alismada bagimli degiskenler olan FSOZS, OSU ve SSA ile bagimsiz
degiskenler olan ODB, ODY ve SSA arasindaki kesifsel ve yordayici iliskiler incelenmistir.

Katilimcilar

Bu ¢alismaya Ankara'da Milli Egitim Bakanligi'na bagli 6zel egitim ve rehabilitasyon kurumlarina kayitls,
yaslar1 34 ila 98 ay arasinda degisen 102 OSB olan ¢ocuk (12 kiz, 90 erkek) katilmistir. Arastirma grubunun
belirlenmesinde 6l¢iit drnekleme yontemi kullanilmis ve asagidaki 6lgiitler dikkate alinmistir: (2) tiim ¢ocuklarin
iiniversite hastanelerinin ¢ocuk psikiyatrisi béliimlerinden DSM o&lgiitlerine bagli OSB tanisi almis olmasi, (b)
evde sadece Tiirkge konusuluyor olmasi, (c) isitme ya da gérme yetersizligi gibi ek bir yetersizligin olmamasi ve
(d) cocuklarin s6z dncesi, tek sozciik, basit climle ve karmagik ciimleleri kapsayan farkl dil diizeylerinde olmasi.
Dil diizeyleri, ¢ocuklarin dil 6rneklerinde kullandiklari seviyelere gore belirlenmistir. Dil 6rnegi sirasinda hig
sozciik tretmeyen cocuklar sézel olmayan olarak smiflandirilirken, sinirl bir sekilde de olsa siirekli olarak
iletisimsel kelimeler kullanan ¢ocuklar tek s6zciik diizeyinde kategorize edilmistir. Konusma sirasinda sézciikleri
birlestiren gocuklar ciimle diizeyinde degerlendirilmistir. Dil 6rneklerine ek olarak, ¢ocuklarin dil yeterlilikleri
hakkinda ebeveynlerinden de bilgi alinmistir. Bu siniflandirmaya gére 20 katilimer s6z 6ncesi asamada (X = 57.33,
SS = 2.59 yas), 32 katilimci tek sozciik asamasinda (X = 53.48; SS = 2.33 yas) ve 50 katilimc1 basit ve karmasik
climle agamasinda (X = 69.14; SS = 3.00 yas) yer almaktadir. Otizm tanilar1, Cocukluk Otizmi Derecelendirme
Olgegi (CODO; Incekas-Gassaloglu vd., 2016) kullanilarak dogrulanmustir. Cocuklarin tamaminn CODO
puanlart 29.5 olan 6l¢ek kesme puani noktasini gegmistir. Calismada, ¢ocuklarin gérme veya isitme bozukluklar
veya motor giigliikler gibi ek tanilar1 olup olmadigint degerlendirmek igin ebeveynlerle goriismeler yapilmis ve
¢ocuklarin raporlart incelenmistir. Tablo 1'de katilimcilarin yas, sdzel olmayan iletigim iglevleri ve dil becerilerine
iliskin 6lgtimlerine ait tanimlayici istatistikleri sunulmaktadir. Aragtirmanin etik ve bilimsel uygunlugu Atatiirk
Universitesi Egitim Bilimleri Birimi Etik Kurulu tarafindan onaylanmistir (E-56785782-050.02.04-2400049086).

Veri Toplama Araclar
Sozel Olmayan Iletisim Islevieri

Mundy ve digerleri tarafindan 2003 yilinda gelistirilen Erken Sosyal Iletisim Olgegi (Early Social
Communication Scale [ESCS]), ¢ocuklarin sézel olmayan iletisim eylemlerinin islevini belirlemek igin
kullanilmistir. Bir dizi standart oyuncak (6r. sapka, giines gozIliigii, manuel oyuncaklar, top, poster, tarak, kitap,
seffaf plastik kavanoz ve kurmali oyuncaklar), cocuklarin ortak dikkat ve davranig diizenlemeyle ilgili iletigim
davraniglarini (bakis, ses ve jest) kodlamak i¢in kullanilan ESCS islemlerini takiben sirayla sunulmustur. ESCS
iglemleri, s6z oncesi iletisim alaninda doktora yapmis ve ESCS'de kullanilan islemler konusunda daha once
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deneyimi olan iki aragtirmaci tarafindan gergeklestirilmistir. Her bir ¢ocuga bireysel olarak uygulanan ve video
kaydina alinan ESCS iglemleri yaklagik 25 ila 30 dakika siirmiistiir.

Tablo 1

Kattlzmczlarm Yas, Sozel Olmayan Iletisim Islevieri ve Dil Becerilerine Iliskin Olgiimlerinin Tanimlayict
Istatistiksel Sonuclart

Degiskenler X (GA) SS Min.- Max. Carpiklik Basiklik

Yas (ay) 60.68 (57.19/64.17) 17.76 34.00-98.00 .581 -.555
oDB 10.65 (8.95/12.348) 8.63 0-42 1.070 1.104
obYy 110.44 (94.42/126.46) 81.55 0-200 -.181 -1.695
DDB 13.43(11.78/15.09) 8.42 1-44 .903 1.203

FSOZS 46.22 (35.56/56.89) 54.29 .00-239 1.127 .692
osu 1.68 (1.27/2.08) 2.05 .00-7.86 .952 -.250
SSA 33.98 (26.88/41.07) 36.14 .00-96.00 .319 -1.630

Not: DDB = davrams diizenleme baslatma; FSOZS = farkli sézciik sayisi; GA = giiven araligi; ODB = ortak dikkat baslatma; ODY = ortak
dikkat yanitlama; OSU = ortalama s6zce uzunlugu; SSA = sohbettte sira alma.

Sozel olmayan iletisimin islevlerini degerlendirmek i¢in kullanilan bir diger gdzleme dayali dl¢ek, Erken
Sosyal Iletisim ve Etkilesim Olgegi’dir (ESIE; Okciin-Akcamus vd., 2019). Olgegin psikometrik 6zellikleri
incelendiginde, kapsam gegerlilik indeksinin (KGI) 1.00 oldugu ve yap1 gecerliliginin asagidaki istatistiklerle
desteklendigi goriilmektedir: X? (6) = 7.18, X?/df = 1.19, p = .30, IFI = 1.00 ve SRMR = .02. Ayrica, Cronbach's
Alpha ile 6l¢iilen i¢ tutarlilik, 6lgekteki tiim dl¢iimler icin .70 veya daha yiiksektir. Uygulayici egitimi gerektiren
oOlcekte jestler, bakislar, spontane taklit, yapilandirilmis taklit ve nesneli oyunu degerlendirmeye yonelik iglemler
yer almaktadir. Yaklasik 40-45 dakika siiren 6lgegin bu ¢alisma kapsaminda sadece jest, ortak dikkat baslatma ve
davranis diizenleme baslatma islemleri kullanilmistir. Kullanilan islemler, sdz 6ncesi iletisim konusunda uzman
ve bu 6lcekte deneyimli iki arastirmaci tarafindan gergeklestirilmis ve video kaydina alinmustir. ESIE ve ESCS'nin
tiim iglemleri sirasinda gézlemlenen ODB, ODY ve DDB davranislari siklik temelinde kaydedilmistir.
Dil Ornegi

Cocuklarin ifade edici dil becerileri, sohbet ve oyun sirasinda dil 6rneklerinin toplanmasi yoluyla
degerlendirilmigtir. Dil 6rnekleri, daha 6nce s6z Oncesi iletisim {izerine yaptig1 doktora ¢alismasinda dil 6rnekleri
toplamis ve Tiirkce Dil Ornekleri Analiz Programini (SALT) kullanmis olan ikinci arastirmaci tarafindan
gerceklestirilmistir. 18-20 dakika siiren dil 6rnekleri, her gocugun 6zel egitim ve rehabilitasyon merkezlerindeki
tanidik sinif ortaminda toplanmustir. Dil 6rneklerinin alindigi ortamda sadece arastirmact ve ¢ocuk hazir bulunmusg
ve sessiz bir ortam saglanmaya calisilmistir. Dil 6rnekleri, ses kayit cihazi ve kamera kullanilarak kaydedilmistir.
Kayit baglamadan o6nce, ses kayit cihazi ve kamera ¢ocuklara sunulmus ve ilgilenen ¢ocuklarin cihazlari
kesfetmesine izin verilmistir. Ses kayit cihazi ve kamera etkinlestirmeden 6nce ¢ocuklarin aragtirmaciya aligmasi
i¢in kisa bir sohbet gergeklestirilmistir. Dil 6rnegi toplama sirasinda gocuklarin ilgisi izlenmistir. Cocuklar, segilen
oyuncaklarla etkilesime girerek veya bir kitaptaki segilen resimleri inceleyerek sohbete katilmiglardir.
Oyuncaklarla etkilesime girmek isteyen ¢ocuklara, igerisinde mutfak seti, doktor seti, oyuncak kdpekler, robot ve
bebek besigi iceren bir dizi oyuncak arasindan se¢im yapmalari istenmistir. Cocuklarin 6zellikle ¢esitli oyuncaklari
kesfetme isteklerini ifade etmeleri halinde, siniflarindaki oyuncaklarla etkilesime girmelerine izin verilmistir.
Cocuklar sikildigini gosterdiginde veya segtigi oyuncak setiyle etkilesimi sonlandirdiginda, oyuncaklar kaldirilmis
ve sohbete hikaye kitaplariyla devam edilmistir. Cocuklar bir yandan oyun oynarken bir yandan da sohbete
katilmis ve her iki etkinlik de dil 6rnegi boyunca devam etmistir. Konusma konusu, ¢cocugun oyununun baglamina
gore ayarlanmis ve ¢esitli konulara deginilerek drneklemde ¢esitlilik saglanmaistir.

Ifadelerin ayristirilmast ve kodlanmasi igin SALT transkripsiyon kilavuzundaki talimatlara uyulmustur.
Bagimli ve bagimsiz bi¢cimbirimler / isareti kullanilarak tanimlanmistir. Arastirmact ve ¢ocuk arasindaki i¢ ice
gecen goriismeler < > igareti kullanilarak ayrilmistir. Bir konugmacinin sdézcesini tamamlamadan kesme > isareti
ile gosterilirken, sozcesinin diger konugmaci tarafindan kesilmesi ise * isareti ile gosterilmistir. Anlagilamayan
sozciikler veya heceler X olarak, anlagilamayan sozceler ise XXX olarak isaretlenmistir. Konusma baglaminda
¢ocugun alakasiz yanitlar1 ve ekolalik ifadeleri gibi uygun olmayan cevaplar1 [UOC], evet-hayir sorularina verilen
tek sozcliklii cevaplar [T] olarak kodlanmustir. Dil orneklerinin analizleri tam ve anlasilir ifadeler tizerinde
gergeklestirilmistir. Bitmemis, yarida kesilmis ve anlagilmaz ifadeler hari¢ tutulmustur.
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Veri Toplama Prosediirii

Veri toplama asamasinda, arastirmacilar 6zel egitim ve rehabilitasyon merkezleriyle telefonla iletisime
gecmistir. Aragtirmanin amaci agiklanmis ve katilimei ¢ocuklar icin aragtirmaya katilim 6lgiitleri belirtilmistir.
Daha sonra, ¢alisma i¢in uygun olan ¢cocuklarin bulundugu kurumlardan ¢ocuklarin kurumda olduklari giin ve saat
bilgileri istenmistir. Belirlenen giin ve saatlerde aragtirmacilar, ilgili kurumlar1 ziyaret ederek hem kurum
yoneticileri hem de ¢ocuklarin ebeveynleriyle ¢alismanin amaci ve ¢ocuklarin 6zelliklerine iliskin goériismeler
gerceklestirmistir. Raporlar ve goriismeler yoluyla katilim dl¢iitlerini karsilayan ¢ocuklarin belirlenmesinin ve
ebeveyn onayinin alinmasinin ardindan, veri toplama igin uygun bir giin ve saat belirlenmistir. Veri toplama iglemi
iki ayr1 oturumda gergeklestirilmistir. {1k oturum sirasinda iki arastirmaci, gocuklarin siirekli egitim gordiigii sinifta
s6zel olmayan iletisim islevlerini 6lgmeye yonelik yapilandirilmis gozleme dayali islemleri uygulamistir. Bir
sonraki oturumda, dil 6rnekleri yalnizca ikinci arastirmaci tarafindan toplanmigtir.

Sozel Olmayan Iletisim Islevierinin Kodlanmast ve Dil Olgiimlerinin Analizi

Sozel olmayan iletisim islevlerini 6l¢meyi amaglayan yapilandirilmis goézleme dayali islemlerden elde
edilen veriler, video verileriyle senkronize edilmis ve davranigsal kodlama i¢in iicretsiz bir yazilim araci olan
EUDICA Linguistic Annotator kullanilarak analiz edilmistir. ilgili islemler i¢in zaman araliklar1 belirlenmis ve
cocugun islem araligindaki sozel olmayan iletisim davraniglarinin pragmatik islevleri sikliklarina gore
kodlanmistir. ODB amagl iletisim islevi kapsaminda ¢ocugun ilgili islemlerden sonra kendiliginden baslattig:
koordineli bakis, ortak dikkat islevli isaret etme ve diger yorumlama amacli gosterici ve sembolik jest kullanimlart
kodlanmigtir. ODY amagli iletisimde ¢ocuklarin koordineli bakislari, uzaksal isaret takibi ve yakinsal isaret takibi
eylemleri kodlanmistir. DDB amagcl iletisimde ise koordineli bakis ve verme, nesneyi yetiskine dogru uzatma gibi
istek amagcli jestler ve bakislar kodlanmistir. Kodlama yalmzca ESCS ve ESIE islemleri sirasinda ortaya ¢ikan
iletisim davranislarinin islevlerine odaklanirken, dil 6rnegi toplama sirasinda davranigsal kodlama yapilmamustir.

Dil 6rnekleri Tiirkge SALT yazilimi (Acarlar vd., 2006) kullanilarak analiz edilmistir. Olgiimler, dilin
semantik, morfosentaktik ve pragmatik bilesenleri igin toplanmistir. FSOZS, anlamsal bilesenle ilgili 6l¢iimlerden
tiiretilmistir. FSOZS, Tiirkce'de belirli uzunluktaki bir dil rnegindeki "farkli sdzciik sayisi"nin hesaplanmastyla
elde edilen gelisimsel bir olgiittiir (Acarlar, 2005; Acarlar & Johnson, 2011). Dilin morfosentaktik bilesenini
degerlendirmek i¢in OSU puanlar kullanilmigtir. Tiirk¢enin morfosentaktik bileseninin gelisimsel bir l¢iisii olan
OSU, 18-20 dakikalik bir dil 6rnegindeki toplam morfem sayisinin toplam sdzce sayisina bdoliinmesiyle
belirlenmektedir (Acarlar, 2005; Acarlar & Johnson, 2011). Dilin pragmatik bileseni, dil érneklemindeki SSA
orani incelenerek analiz edilmistir. Bu, c¢ocugun yetiskinin sorularina verdigi dogru yanitlarin yiizdesi
hesaplanarak belirlenir ve "[(¢ocugun dogru yanitlari/yetiskinin toplam sorular1) X 100]" seklinde ifade edilir.
Sorulara verilen olumlu ve olumsuz bas sallama gibi tiim sozsiiz ve s6zlii yanitlar, bu 6lglim i¢in ses ve video
kayitlar1 yoluyla kaydedilmistir.

Giivenirlik

Soézel olmayan iletisim islevlerini degerlendirmek igin kullanilan yapilandirilmis gézleme dayali
islemlerin kodlama giivenilirligini degerlendirmek i¢in, katilimcilarin %30'a (30 ¢ocuk) rastgele secilmis ve
kodlayicilar arasi giivenilirlik video kayitlarinin analizi yoluyla belirlenmistir. Davranis analizi konusunda uzman
bagimsiz bir arastirmaci, videolar: incelemis ve kayitlardaki iletisim davranislarini islevlerine gore yeniden
kodlanmustir. Gozlemciler arasi giivenilirlik, Sinif I¢i Korelasyon Katsayisi (Intraclass Correlation Coefficient -
ICC) kullanilarak SPSS 26 yazilimi ile degerlendirilmistir. Gozlemciler aras1 giivenilirlik ODB davranislar1 igin
%93 (0.88-0.96), ODY davranislart i¢in %95 (0.92-0.97) ve DDB davranislar1 i¢in %96 (0.92-0.98) olarak
hesaplanmustir.

Dil 6rnegi 6l¢timleri i¢in kodlayicilar arasi giivenilirlik yalnizea tek s6zciik ve ciimle diizeyi gruplarindaki
¢ocuklarin ses kayitlar1 ile saglanmigtir. Dil olgiimlerinin kodlayicilar arasi giivenilirligini hesaplamak igin
¢ocuklarin %30'u (n = 21) rastgele se¢ilmistir. Dil degerlendirme konusunda uzman olan ikinci bir aragtirmaci, ses
kayitlarini ve transkripsiyonlar1 gézden gegirmis, konusmay1 sézciik 6beklerine ve bigimbirimlere ayirarak analiz
etmistir (Okciin-Ak¢amus vd., 2019). Dil érnekleri igin kodlayicilar arasindaki giivenilirlik "[goriis birligi / (goriis
birligi + goriis ayriligr) X 100]" formiilii kullanilarak hesaplanmustir (Kircaali-iftar & Tekin, 1997). Kodlayicilar
arasi glivenirlik, kodlama igin %99.88 (%98-100), sézcelere ayirma igin %99.50 (%98-100) ve morfemlere ayirma
icin %96.32 (%95-100) olarak tespit edilmistir.
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Verilerin Analizi

Analiz asamasinda oncelikle verilerin Pearson korelasyon ve regresyon analizi i¢in dnkosullar1 karsilayip
kargilamadig1 degerlendirilmistir. Bagimsiz ve bagimli degiskenler i¢in tanimlayici istatistik analiz sonuglar1 Tablo
1’de verilmistir. Tablo 1’de goriildiigii gibi normallik varsayimi tiim degiskenler i¢in dogrulanmis, carpiklik ve
basiklik katsayilar1 +2 ila -2 araliginda kalmistir (George & Mallery, 2010). Degiskenler arasinda ¢oklu dogrusal
baglanti (multicollinearity) veya otokorelasyon gézlemlenmemistir (TV >.10; VIF < 10; tim bagimsiz degiskenler
arasindaki korelasyon < .80). Daha sonra, ODB, ODY ve DDB davranislari ile yapisal (FSOZS ve OSU) ve
pragmatik (SSA) dil becerileri arasindaki istatistiksel olarak anlamli iliskileri incelemek igin Pearson korelasyon
analizi yapilmigtir. Son olarak, iletisim islevlerinin dil 6l¢imlerindeki varyansa katkisini degerlendirmek amaciyla
hiyerarsik regresyon analizleri gerceklestirilmistir.

Bulgular

Calismada kronolojik yas, s6zel olmayan iletisim islevleri ve dil 6l¢iimleri arasindaki iliskiler Tablo 2°de
yer almaktadir. Tablo 2 incelendiginde kronolojik yas ile dil 6l¢iimlerinin her biri arasinda anlamli pozitif iligkiler
gozlemlenmektedir. ODB, ODY ve DDB tiim dil 6l¢iimleri ile anlamli pozitif korelasyon sergilemistir. ODY ile
tim dil 6l¢iimleri arasindaki korelasyon degerleri, diger iletisim islevleriyle olan korelasyon degerlerinden daha
yiiksek oldugu tespit edilmistir.

Tablo 2
Kronolojik Yas, Iletisim Islevleri ve Dil Olgiimleri Arasindaki Iliskiler
Degiskenler Yas ODB oDY DDB FSOZS osuU SSA
r 1 -.058 293 152 .348 .356 344
Yas (Ay) p 560 .003 128 .000 .000 .000
%95 GA -244/170  .123/.448 -024/341  170/510  .172/520  .164/.501
r 1 187 445 .365 266 .304
OoDB p .060 .000 .000 .007 .002
%95 GA -.009/.418 .274/.606 196/.562  .086/.480  .109/.524
r 1 342 77 779 854
oDy p .000 .000 .000 .000
%95 GA 1371577 728/829  .727/.831  .797/.900
r 1 358" 340" 357"
DDB p .000 .000 .000
%95 GA .182/558  .160/.544  .172/.582
r 1 942" .894™
FSOZS p .000 .000
%95 GA .920/.963  .844/.940
r 1 .890™
0osuU p .000
%95 GA .847/.931
SSA r 1
'k*p < 01

Not: DDB = davranis diizenleme baslatma; FSOZS = farkli s6zciik sayisi; ODB = ortak dikkat baslatma; ODY = ortak dikkat yanitlama; OSU
= ortalama s6zce uzunlugu; SSA = sohbettte sira alma.
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Tablo 3
Dil Olgiimlerini Yordayan letisimsel Islevleri Incelemek icin Yapilan U¢ Hiyerarsik Regresyon Analizinin Sonuglari
Dil Iletisim Model 1 Model 2 Model 3 Model 4
Olciimleri islevleri
B SEB S T B SEB B t B SEB S t B SEB s t
Yas 1.065 287 348 3.718™ 404 .198 132 2.040" 497 .185 163 2.694™ .502 .187 164 2.686™
obDY 492 .043 739 11.399™ .455 .041 .683 11.140™ 457 .042 .687 10.786™"
n OoDB 1554 370 247 4.203™" 1.589 410 .253 3.873™
S DDB -088 437 -014 -.202
& R? 121 620 678 578
R2yesi 121 499 .058 '000
e 13.821™ 129.938" 17.662" 041
Fdegisim '
Model 1 Model 2 Model 3 Model 4
Yas .041 011 356  3.806™" .016 .007 .140 2.167" .016 .007 135 2.100" .018 .007 156 2.422"
oDY .019 .002 .738 11.462"" .018 .002 714 10.536™" .018 .002 .703 10.497™
DDB 019 016 .076 1.157 004 017 .015 216
) ODB .033 .016 137 2.001"
wn
© R? 127 625 630 644
R2egism 127 498 005 4-%%2*
Fdegisin 14.488™ 131.374™ 1.339 )
Model 1 Model 2 Model 3 Model 4
Yas 701 191 344 3.670™ 210 109 13 1.922 .202 109 .099 1.852 .252 .106 124 2.376"
oDY .365 .024 .824 15.370™" .355 .025 .802 14.239™ .350 .024 .789 14.512™"
DDB 293 234 .068 1.254 -.022 248 -.005 -.088
(</() ODB .698 233 167 2.993™
& R? 119 740 744 766
R2gegisim 119 .621 .004 .022
Foegisim 13.466™ 236.235™ 1.572 8.960"

*p <.0.05; ™p < .01; **p < .001.

Not: DDB = davranis diizenleme baslatma; FSOZS = farkli sézciik sayis;; ODB = ortak dikkat baslatma,; ODY = ortak dikkat yanitlama; OSU = ortalama sézce uzunlugu; SSA = sohbettte sira alma.
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Dil dlglimlerindeki varyansin s6zel olmayan iletisim iglevlerine atfedilen kismini degerlendirmek igin ii¢
hiyerarsik regresyon analizi gerceklestirilmigtir. Her bir iletisim islevinin diger islevlerle iliskili olarak varyansa
katkisini degerlendirmek amaciyla degiskenler modele tek tek dahil edilmistir. {1k olarak, modelde kronolojik yas
degiskenine yer verilmis, ardindan iletisim islevleri eklenmistir. Hiyerarsik regresyon analizine iligkin ayrintili
sonuglar Tablo 3'te yer almaktadir.

FSOZS’ye iliskin bulgular, kronolojik yasa bagli olarak agiklanan varyansmn yani sira, ODY'nin
FSOZS'deki varyansin %49.9'unu agikladigini ve FSOZS'nin anlamli bir yordayicisi oldugunu gdstermektedir.
ODB'nin modele dahil edilmesi, agiklanan varyansta %5.8'lik anlaml1 bir artisa neden olmus ve ODB, FSOZS'yi
anlamli bir sekilde yordamistir. Son olarak, modele DDB'nin déhil edilmesiyle birlikte, ODY ve ODB, FSOZS'yi
anlaml bir sekilde yordamaya devam ederken, DDB'nin FSOZS iizerinde anlamli bir etkisi olmadig1 goriilmiistiir.

OSU’ya iliskin bulgular, ODY'nin OSU'nun giiglii bir yordayicisi oldugunu ve kronolojik yasin agikladig
varyansa ek olarak %49.8'lik bir katk1 sagladigm gdstermektedir. Ugiincii adimda modele DDB dahil edilmis,
ancak varyansin a¢iklanmasinda belirgin bir artig olmamistir. ODY, OSU'yu giiclii bir sekilde yordarken, DDB'nin
OSU iizerinde anlaml1 bir etkisi olmadig1 goriilmiistiir. Dérdiincti adimda modele ODB déhil edilmis ve ODB'nin
varyansa %]1.5 oraninda anlaml1 bir katki sagladig1 sonug olarak ODB ve ODY’nin OSU’yu anlamli yordadig1
tespit edilmistir.

SSA’ya iliskin bulgular, ODB'nin modele dahil edilmesinin SSA'nin giiclii bir yordayicist oldugunu ve
kronolojik yas tarafindan agiklanan varyansin iizerine %62.1'lik bir katk1 sagladigini gostermistir. DDB modele
eklendiginde, ODY’nin SSA iizerindeki gii¢lii yordayici etkisi devam etmis, ancak DDB'in anlamli bir etkisi
olmadig1 goriilmiistiir. Son agamada ODB'nin modele eklenmesiyle, ODY ve ODB'nin SSA igin anlaml
yordayicilar oldugu, ancak DDB'nin anlamli bir etkisinin bulunmadigi belirlenmistir. ODB'nin modele dahil
edilmesi, agiklanan varyansta %2.2 oraninda anlamli bir artisa neden olmustur.

Tartisma

Bu calismada, Tiirkge konusan OSB olan ¢ocuklarin sézel olmayan iletisim islevleri ile yapisal ve
pragmatik dil becerileri arasindaki iliskiler incelenmistir. {1k olarak arastirma hipotezleri dogrultusunda elde edilen
bulgular, ODY'nin ii¢ dil becerisiyle oldukg¢a giiclii bir pozitif iliskiye sahip oldugunu ve bu becerilerin timiinii
yordadigini gostermektedir. Bulgularimiz, ifade edici dil ile ODY arasinda yordayici bir iliski oldugunu tespit eden
onceki calismalarla tutarlidir (6r. Delgado vd., 2002; Murray vd., 2008). Ortak dikkati yanitlama esnasinda
¢ocuklarin, bir nesne veya olay etrafinda ortak ilgi kurmasi i¢in diger kisinin isaret ettigi veya baktig1 yonii takip
ederek bu nokta veya bakigin gondergesine gorsel olarak katilmasi gerekir (Sandbank vd., 2007). Ortak dikkati
yanitlama, ¢ocuklarin dikkatlerini iletisim partnerinin bakis ve jesti ile refere ettigi yone dogru yonlendirmesi ve
boylece paylasilan bir referans noktasina dikkatini yonlendirmesi olarak ele alinmaktadir (Ishikawa vd., 2019). Bu
yeterlik ile ¢ocuklar diger bireylerin mesaj igeren sinyallerini ya da paylasilan bir sosyal goérsel referans noktasina
iligkin bilgiyi islemleyebilirler (Raza, 2022). Cocuklarin aktif olarak katildigi bu sosyal iletisimsel baglamlarda,
birincil bakicilar transaksiyonel teorilere dayanan ve daha once dil gelisimi yordadig: dilsel bilgileri daha ¢ok
sayida sunma firsati elde edebilir (Harbison vd., 2017; McDuffie & Yoder, 2010). Buna bagli olarak ¢ocuk,
yetiskinin baktig1 ya da isaret ettigi bir yere yetiskinin ilgisini izleyerek baktiginda, yetiskinin dikkat odagi olan
nesne ya da eylemi etiketlemesi daha olasidir ve bunun sonucunda g¢ocuklarin da dikkati ayn1 nesne ya da eylem
iizerinde oldugu i¢in goérsel uyaran ile sembolik karsiligini (dilsel karsiligini) haritalandirmasi daha kolay olacaktir.
Ortak dikkati yanitlamanin bu yoniiyle ¢ocuklarin sozciik 6grenebilecekleri baglamlara katilma olasiliklarini
artirabilecegi genel olarak da kabul edilen bir durumdur (Baldwin, 1995). Diger bir deyisle, cocuklarin bagkalarimin
dikkatini izlemesini iceren gorsel yonelim becerisi kelime dagarcig1 haritalamasi gibi erken dil gelisimi i¢in dnemli
olan ortak odaklanma firsatlarinin olusumunu arttirir (Baldwin, 1995; Baron-Cohen vd., 1997). Calismamizda,
OSB olan ¢ocuklarda ODY 'nin s6zciik dagarcigi ve morfoloji/s6zdizimini anlamli bir sekilde yordandigini bulduk.
Bu arastirma, bu baglamlarin yalnizca yeni sozciiklerin degil, ayn1 zamanda bigimbirimlerin ve sézdizimsel
yapilarin da edinilmesi i¢in bir ortam olusturdugunu gdstermektedir. Bu sonug, Tiirk¢enin dilsel dogast nedeniyle
onemli olabilir. S6zdizimsel olarak Tiirk¢ce, 6zne + nesne + yiiklem sirasina sahiptir ve morfolojik olarak, her
bagimli morfemin anlam eklemek i¢in sdzciiklerin sonuna eklendigi eklemeli bir dildir. ODY ve OSU arasindaki
giiclii baglanti, bu becerinin Tiirk¢e gibi bir dilde sdzdizimi ve morfoloji edinimi ile iliskili olabilecegini
gostermektedir.

ODY'nin dil dl¢iimleriyle yordayicr iliskisi, dil gelisimindeki farkliliklar agiklayan ortak dikkat, sosyal
motivasyon ve niyetlilik anlayis1 (yani Zihin Teorisi) ile olan iliskisinden kaynaklaniyor olabilir. Cocuklarda erken
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ODY becerilerinin dncelikle temel dikkat becerilerinden olustugu ve kendiliginden gelistigi varsayilmaktadir
(Schietecatte vd., 2012). Sonraki siirecte, baskalarinin iletisimsel tekliflerini algilamay1 saglayan temel dikkat
becerilerini kazanmak i¢in motivasyonu ve niyeti anlamanin 6nemli oldugu vurgulanmaktadir (Schietecatte vd.,
2012; Tomasello & Rakoczy, 2003). ODY becerileriyle ilgili deneyimler, bagkalarmin niyetlerini anlamay1
kolaylagtiran bir bilgi isleme yOnteminin baglangicini destekleyebilir (Schietecatte vd., 2012). Bu varsayim,
ODY'nin sohbette sira alma gibi dilin sosyal kullanimina iliskin 6lgiitlerle iligkili olmastyla desteklenmektedir.
Pragmatik yeterlilik, kelime ve climlelerin anlamlarindaki bosluklari doldurabilmeyi gerektirir. Pragmatik
yeterliligin gelistirilmesi, niyetin anlagilmasini da igerir, ¢iinkii bu siire¢te kelimelerin ve ciimlelerin anlamlart
genellikle kiigiik cocuk tarafindan bilinmemektedir (Papafragou, 2018). Bu acidan bakildiginda, ODY
becerilerinin edinimi, baskalarinin niyetlerini anlamaya yardimci oldugu i¢in sohbet becerilerinin gelistirilmesiyle
de iliskili olabilir (Schietecatte vd., 2012). Bebeklerin konusma ve etkilesim becerilerinin ii¢lii ortamlarda gelistigi
ve bu tiir etkilesimlere daha fazla katilim gdsterdik¢e sohbet becerilerinin arttigi kabul edilmektedir. (Barton &
Tomasello, 1991). Bu nedenle, ODY ¢ocuklarin ilgilerini iletisim ortagt ve referans arasinda koordine etmelerini
gerektirir ve buna gore, etkilesimsel yeterliliklerin gelistirilmesi yoluyla konugma becerileriyle olumlu bir sekilde
iligkili olabilir.

Ikinci olarak, arastirma hipotezleri dogrultusunda, ODB'nin dil becerileri ile diisiik-orta diizeyde anlamli
bir iliskisi oldugu ve FSOZS’yi, OSU’yu ve SSA'y1 yordadigi bulunmustur. ODB ile ifade edici dil arasindaki
iligkilere dair farkli agiklamalar olsa da bu ¢alismanin bulgular1 OSB olan ¢ocuklarda bu iletisimsel islev ile dil
arasinda pozitif yonde anlamli bir iliski oldugunu bildiren aragtirmalari desteklemektedir (Smith vd., 2007; Toth
vd., 2006; Van der Paelt vd., 2014). Ug dil 6l¢iimii i¢in, ODB'in ODY'den daha diisiik bir agiklanan varyansa
sahip olmasi, ODB ve ODY arasinda bir iligki olmasina ragmen, bu bildirimsel becerilerin farkli siireglere
dayandigimi gostermektedir (Murray vd., 2008; Schietecatte vd., 2012). ODB'nin bu dil becerileriyle iliskisinin
olas1 nedenleri arasinda, yukarida ODY ile dil becerileri arasindaki iliskiyi agiklayan alternatif bakis agilari
sayilabilir. Ote yandan, ODB nin dil 8l¢iimlerini ODY'ye oranla farkli diizeyde yordamasi, ODB ile ODY arasinda
bir iliski olmasina ragmen, her iki becerinin farkli siireclere dayandigini diisiindiirmektedir (Murray vd., 2008;
Schietecatte vd., 2012). Gelisimsel olarak ODY, ODB'den 6nce ortaya ¢ikar; OSB olan ¢ocuklar her ikisinde de
sorun yasar, ancak ODB onlar i¢in daha zor bir beceridir (Mundy & Jarrold, 2010). ODY becerileri olgunlagsmayla
birlikte 6nemli dl¢iide gelisirken, OSB olan ¢ocuklar ODB’de sinirliliklar géstermeye devam edebilir (6rn Leekam
vd., 1998). Sosyal motivasyon teorisine gore, daha az ODB davranisina sahip olduklari, sosyal bilgiye daha az
oncelik verdikleri ve sosyal etkilesimi igsel olarak daha az 6diillendirici bulduklari igin sosyal olarak iletigim
kurmaya daha az motive olurlar (Su vd., 2020). Nérolojik ve arastirmaya dayali kanitlar, ODB becerilerinin ODY
becerilerine kiyasla sosyal motivasyon siiregleriyle daha fazla iligkili oldugunu gostermektedir (Schilbach vd.,
2009; Schietecatte vd., 2012). ODB’nin ODY ’ye kiyasla dil becerileriyle daha diisiik diizeyde iliskilendirilmesinin
nedeni, OSB olan ¢ocuklarin ODB’de daha fazla zorluk yasamalar1 olabilir. Benzer sekilde, ODB degerlendirme
stirecinde daha az siklikla ortaya ¢ikmugtir (bk. Tablo 1). Bu durum, ODB’nin dil becerilerini yordama giiciinii
etkilemis olabilir.

Sonug olarak, aragtirma hipotezleriyle tutarli olarak, DDB davraniglar tiim dil dlgiimleriyle orta diizeyde
pozitif bir korelasyon sergilemistir; ancak dil dl¢limleri {izerindeki yordayici etkisi anlamsiz bulunmustur.
Bulgular, DDB ile dil arasinda pozitif bir korelasyon oldugunu gosteren onceki ¢alismalar1 (Harbison vd., 2017;
McDuffie vd., 2005; Toth vd., 2006; Van der Paelt vd., 2014) ve yordayict bir korelasyon olmadigini bildiren
aragtirmalar (Okciin-Ak¢amus vd., 2019) desteklemektedir. Bununla birlikte, tiim dil dlgiimleri icin regresyon
modellerine katkist onemsizdi. Dil 6l¢iimleri icin ODY ve ODB tarafindan agiklanan varyansa onemli olglide
katkida bulunmamustir. {lging bir sekilde, DDB, ODB'ye kiyasla FSOZS disinda diger dil 6lgiimleri ile daha yiiksek
bir korelasyon gostermistir. Bu durum, uzanma, bakis ve isaret etme gibi davranigsal olarak benzer eylemler
sergileyen ODB ve DDB'in temelde farkli i¢ biligsel siiregler tarafindan yodnetildigi gézlemine baglanabilir
(Pecukonis vd., 2019). ODB, ¢ocugun dikkatini paylagsma arzusu tarafindan etkinlestirilirken, DDB ¢ocugun bir
0geyi elde etme arzusu tarafindan etkinlestirilir (Toth vd., 2006). Sonug¢ olarak, DDB, ilgilerini baskalariyla
paylasma arzusundan ziyade aragsal amaglarla hareket eden OSB olan ¢ocuklar icin ODB'ye oranla ifade edici
dilin geligimi ile bu agidan kegfedici diizeyde daha iliskili olabilir (Van der Paelt vd., 2014).

Sonug

Bu caligma, OSB olan ¢ocuklarda ODY ile hem pragmatik hem de yapisal dil becerileri arasinda giicli
bir korelasyon oldugunu ve bu dil dlgiimlerindeki varyansa énemli dl¢iide katkida bulundugunu gdstermistir.
DDB, korelasyon analizlerinde ODB'ye oranla yapisal ve pragmatik dil becerileri ile daha gii¢lii bir korelasyon
gosterirken, regresyon modelleri ODB'nin FSOZS’yi, OSU’yu ve SSA'y1 énemli 6l¢iide yordadigmi, DDB'nin ise
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higbir dil becerisini yordamadigini gdstermistir. Bulgular, s6zel olmayan iletisim islevleri ile ifade edici dil
arasinda, ozellikle de FSOZS ile ilgili olarak, kesfedici ve yordayici bir iliski oldugunu gdsteren &nceki
aragtirmalar1 desteklemektedir. Ayrica bu ¢aligma, daha onceki ¢aligmalara oranla farkli 6zellikleri nedeniyle
literatiire yeni kanitlar katmaktadir. Dikkate deger bir husus, ODB, ODY ve DDB’nin eszamanli yonetimidir; bu
da dil gelisiminde ortak dikkat ve davranig diizenleme iletisim islevlerinin farkli rollerini aydinlatmakta ve en
belirgin olduklari dil becerilerini tanimlamaktadir. ifade edici dilin incelenmesi, dil bilesenlerinin gesitli 6l¢iimleri
kullanilarak gerceklestirilmistir. Bu, iletisimsel islevler ile ifade edici dil arasindaki baglantiy1 aydinlatirken, yeni
miidahaleler igin ek iglevsel bilgiler de sunmaktadir. Dil Slglimleri, standartlagtirilmig testler veya ebeveyn
raporlar1 yerine bir dil 6rnekleminden elde edilmistir. Dil 6rnegi, ¢ocuklarin konugma baglamlarinda kullandiklar
dilsel 6zellikler hakkinda 6nemli bilgiler sunmaktadir. Bu baglamda, morfosentaksin bir 6lgiiti olan OSU ve
pragmatik bilesenin bir &lgiiti olan SSA, cocuklarm konusma sirasinda kullandiklari FSOZS ile birlikte
degerlendirilmistir.

Giiglii yonleri olmakla beraber bu ¢aligmanin bazi simrliliklar: bulunmaktadir. ilk olarak, ODY bir
degisken olarak kabul edilirken, davranig diizenlemesine verilen yanit bir degigken olarak kabul edilmemistir. Bu
kararda, davranig diizenlemesine yanit vermenin iletisim ortaginin talebini karsilamak olarak goriilmesi ve bu
becerinin 6nceki caligmalarda tipik olarak dille ilgili degiskenlerin disinda tutulmasi etkili olmustur. Davranisg
diizenlemeyi yanitlama ile ¢esitli dil dl¢timleri arasindaki iligkileri inceleyen gelecekteki ¢caligmalarin alani daha
ileriye tasimas1 beklenmektedir. Ikinci olarak, ¢alismada cesitli dil seviyelerindeki cocuklari igeren kesitsel bir
tasarim kullanmistir; dolayisiyla, iletisim islevleri ile dil Ol¢limleri arasindaki iligki boylamsal olarak
degerlendirilmemistir. Gelecekteki caligmalar, daha ayrintili bir yorumlama yapabilmek igin bu iliskileri
boylamsal olarak incelemelidir. Ugiincii olarak, calismada degiskenler dil 5rnekleminden elde edilen FSOZS, OSU
ve SSA olgiimleriyle sinirlandirilmistir. Bu dlglimler, cocugun konusma diline dayali 6nemli bilgiler saglarken,
ilgili dil bileseninin yalnizca bir yoniinii temsil etmektedir. Gelecekteki c¢alismalar, bu bilesenleri
standartlagtirilmig dil degerlendirmelerinden elde edilen verilerle ve pragmatik analiz i¢in Oykiileme gibi dil
orneklerinden elde edilen ¢esitli dlgiimlerle birlestirmelidir. Dordiincii olarak, bu ¢alismada 6ncelikle ¢ocuklarin
dil gelisimine odaklanmis olup, s6zel olmayan biligsel yeterlilikler ve uyum saglayici davraniglara iliskin veri
toplanmamustir. Iletisim islevleri ve dil bilesenleri arasindaki iliskileri arastiran gelecekteki caligmalara bu
degiskenlerin dahil edilmesi, OSB olan cocuklarda dil gelisiminin daha ayrntili bir sekilde anlasilmasini
kolaylagtiracaktir.

Yazarlarin Katki Diizeyleri

Birinci yazar makalenin tiim siireglerinde, ikinci yazar ise yontem ve tartismada gorev almistir.
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Abstract

Introduction: Children with ASD display diverse developmental traits and face difficulties in communication and
language abilities. Nonverbal communication functions are hypothesized to be a significant factor among the
variables related to the diverse and complex nature of language and communication skills. Existing research has
demonstrated these relationships; however, it has limitations, including a focus on specific language skills and
communication functions, reliance on standardized language measures, and examination of only English-speaking
children. Therefore, this study aims to examine the relationships between initiating joint attention (1JA),
responding joint attention (RJA), and initiating behavior regulation (IBR) nonverbal communication functions, as
well as structural language skills (number of different words [NDW]), mean length of utterance [MLU]) and
pragmatic language skills (taking turns in conversation [TTC]) in Turkish-speaking children with ASD.

Method: This study employed a correlational design, a quantitative research method. The research group consisted
of 102 children with ASD, with an average age ranging from approximately 34 to 98 months. Structured
observational tasks were employed to evaluate the functions of nonverbal communication. Language sample
analyses were utilized to assess language skills.

Findings: The correlation analysis results indicated significant correlations between IJA, RJA, and IBR with
NDW, MLU, and TTC. The analysis of hierarchical regression indicated that RJA and IJA significantly predicted
NDW, MLU, and TTC, while IBR did not predict any language skills.

Discussion: In Turkish-speaking children with ASD, the role of declarative communication is significant for the
development of certain language skills within the structural and pragmatic domains.

Keywords: Pragmatic language, structural language, declarative communication, imperative communication, mean
length of utterance, number of different words, turn-taking in conversation.
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RELATIONSHIP OF NONVERBAL COMMUNICATION FUNCTIONS WITH STRUCTURAL AND 2
PRAGMATIC LANGUAGE SKILLS IN CHILDREN WITH ASD

Introduction
Structural and Pragmatic Language in Children with ASD

The initiation of verbal language skills for communication represents a significant developmental
milestone in children across cultures, regardless of variations in language structure, individual intelligence or
sociability, and parental influences (Eigsti et al., 2011). Consequently, variations in the early development of
functional language skills, particularly delays, are a primary concern for parents regarding their children's
development, prompting them to seek expert evaluation (Lord et al., 2004). Verbal language development
limitations and delays are prevalent in autism spectrum disorder (ASD), a neurodevelopmental disorder defined
by deficits in both verbal and nonverbal social communication and interaction, as well as atypical restricted and
repetitive behaviors and interests (American Psychiatric Association [APA], 2013).

The content, form and use of language in communication are three basic elements (Geurts & Embrechts,
2008). The content and form of the language represents structured language (phonology/lexicon/syntax) skills; the
appropriate use of language in social or situational contexts represents pragmatic language skills (Geurts &
Embrechts, 2008; Reindal et al., 2021). Children with ASD exhibit varying degrees of difficulties and impairments
in key areas of expressive language skills, encompassing both pragmatic and structured language (Brignell et al.,
2018; Friedman et al., 2019). Disorders in the pragmatic component of language are observed in all children with
ASD, irrespective of language level or age, and are regarded as a distinctive linguistic feature (La Valle et al.,
2020). Pragmatic skills may serve as the sole language parameter in children with ASD, regardless of the severity
of impairment, and can persist throughout their lives (Rapin & Dunn, 2003). Discourse management presents
pragmatic challenges for children with ASD (Jones & Schwartz, 2009). Discourse management encompasses skills
essential for initiating and sustaining mutual communication. These skills include turn-taking in conversation,
maintaining the topic, providing opportunities for the communication partner to speak, addressing communication
breakdowns, and introducing new topics (Landa, 2005). Research indicates that children with ASD engage in
fewer conversational turns, provide more inappropriate responses, and are less involved in discussions compared
to their typically developing peers or those with other neurodevelopmental disorders (Eigsti et al., 2007; Roberts
etal., 2007; Wong et al., 2022).

Children with ASD encounter challenges related to structural language skills, although these may be less
apparent than challenges associated with pragmatic language skills (Reindal et al., 2021). Children with ASD
exhibit distinct features in vocabulary development when compared to their typically developing peers (Tager-
Flusberg et al., 2005). Although not universally applicable, these children frequently exhibit delays in the onset of
their first words (Tager-Flusberg et al., 2005), and some may undergo a phenomenon known as regression,
characterized by the initial acquisition of words followed by their subsequent loss (Pearson et al., 2018). Children
with ASD who experience language delays in early childhood exhibit slower vocabulary development compared
to their typically developing peers or those with language delays (lverson et al., 2018). Research on the
development of morphology and syntax remains a subject of controversy. Some studies indicate that the
complexity and variety of sentences produced by these children is lower than that of typically developing children
matched for nonverbal cognition and chronological age (Bacon et al., 2019; Park et al., 2012). Some studies have
shown that the morphological/syntactic development of these children is parallel to that of typically developing
children, albeit with a delay (e.g., Tager-Flusberg et al., 1990). Conversely, other studies have identified
impairments in these areas that extend beyond mere delays (Park et al., 2012). Finally, some studies have found
that some children with ASD have similar morphological/syntactic developmental characteristics to their peers
(Tek et al., 2014). The observed differences in findings may result from the heterogeneous profiles of language
development in these children (Kjelgaard & Tager-Flusberg, 2001). Consequently, multiple studies have analyzed
the morphological and syntactic features of children with ASD, categorizing them into subgroups based on varying
language characteristics (Roberts et al., 2004; Tek et al., 2014). For example, a study investigated language
development in toddlers with ASD aged 26 to 37 months, categorizing them into low verbal and high verbal groups
based on a standardized language scale (Tek et al., 2014). No significant improvement in language skills was noted
in the low-verbal group over the 24-month period; however, the high-verbal group exhibited significant
improvements. In addition, the study identified morphological and syntactic errors in the low-verbal group,
indicating persistence of these errors with age. In contrast, the high-verbal group exhibited developmental levels
in formal language features comparable to those of neurotypical children.

Language development is crucial for various aspects of development, irrespective of the primary
characteristics of ASD (Happé & Frith, 2020). Expressive language development is associated with enhanced and
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sustained life outcomes, as well as improved adaptive functioning, including school adjustment, social
participation, occupational independence, and academic skill acquisition in children with ASD (Brignell et al.,
2018; Friedman et al., 2019). Early language development is essential for the prognosis of these children,
necessitating the identification of factors that facilitate and predict language acquisition (Harbison et al., 2017;
Yoder et al., 2015). For this reason, both environmental factors, such as socio-economic status, parental interaction
style, and intervention, as well as child-related factors, including 1Q, joint attention, and play gesture, have been
identified as critical to language development (Brignell et al., 2018; Yoder et al., 2015). Research indicates that
nonverbal communication functions, which may pose significant challenges for these children, are critical factors
that precede and predict subsequent language development (e.g., Harbison, 2019; Sandbank et al., 2017).

Nonverbal Communication in Children with ASD

Typically developing children engage in nonverbal communication prior to the onset of verbal language
(Crais & Ogletree, 2016). The nonverbal communication behaviors that emerged during this period fulfill two
pragmatic functions: declarative and imperative (Bates et al., 1975). Declarative communication involves children
aligning their visual interests regarding specific objects and events with a communication partner (Mundy & Acra,
2006; Mundy & Burnette, 2005). This function comprises initiating joint attention (IJA) and responding joint
attention (RJA). IJA involves directing a communication partner's interest toward a specific item or event, whereas
RJA pertains to the observation of a communication partner's interest-directed behaviors concerning an object or
event (Hahn et al., 2018). Imperative communication involves making requests or regulating the behavior of others.
This concept is also known as initiating behaviour regulation (IBR) (Harbison, 2019). Two different functions of
nonverbal communication, particularly for declarative purposes (initiating and response), have been shown to be
important variables with different tasks in language development (Bottema-Beutel, 2016; Mundy & Jarrold, 2010).

In children with ASD, nonverbal communication utilized for declarative and imperative functions
correlates with subsequent language production (Sandbank et al., 2017). Nonetheless, varying outcomes were
observed in research investigating the nonverbal communication functions in relation to expressive language
among children with ASD. Research indicates a significant positive correlation between 1JA and expressive
language (Luyster et al., 2008; Smith et al., 2007; Van der Paelt et al., 2014). Additional research indicated that
these two variables do not exhibit a significant correlation (Pickard & Ingersoll, 2015; Schietecatte et al., 2012).
The findings regarding the relationship between language and RJA are more consistent than those pertaining to
IJA (Pecukonis et al., 2019). Numerous studies, including meta-analyses, have identified a significant positive
correlation between expressive language and RJA in children with ASD (Luyster et al., 2008; Pickard & Ingersoll,
2015; Yoder et al., 2015). Inconsistencies persist among the findings of various studies investigating the
relationship between IBR and language development. Harbison et al. (2017) and Toth et al. (2006) found no
significant relationship between IBR and expressive language. Conversely, Van der Paelt et al. (2014) established
a significant correlation between these two variables in children under the age of two with ASD, indicating that
IBR serves as a predictor for expressive language development.

In summary, existing research has investigated the relationships between nonverbal communication
functions and expressive language skills in children with ASD, either simultaneously or longitudinally. These
studies typically assess language skills through standardized tests and parental reports (e.g., Luyster et al., 2008;
Pecukonis et al., 2019; Pickard & Ingersoll, 2015; Van der Paelt et al., 2014). While both approaches offer
significant insights, they are constrained by the inherent features of standardized language tests, such as the
necessity for children to remain seated for a specified duration and to adhere to or respond to verbal directives, as
well as certain characteristics of the children themselves, including challenges related to attention or motivation
(Smith et al., 2007; Wittke et al., 2017). However, only a limited number of studies have examined IJA, RJA, and
IBR collectively, analyzing their relationships with language development (e.g., Harbison et al., 2017).
Additionally, in analyzing the connection between nonverbal communication functions and expressive language
skills, vocabulary served as the sole measure of expressive language (e.g., Luyster et al., 2008; Pecukonis et al.,
2019; Smith et al., 2007; Yoder et al., 2015). No studies have investigated the relationship between other
significant language skills, such as Mean Length of Utterance (MLU) and Turn-Taking Communication (TTC),
and nonverbal communication functions. This limits the ability to identify a distinct relationship between various
language components and the functions of nonverbal communication, where children with ASD exhibit varying
degrees of impairments and delays. Another limitation is that previous research (e.g., Harbison et al., 2017; Yoder
et al., 2015) has been conducted with children with ASD who speak English. While there may be analogous
relationships between prelinguistic communication and language across all languages, the syntactic and
morphological characteristics of Turkish diverge from those of English. Turkish employs a Subject + Object +
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Verb (SOV) syntactic structure and functions as an additive language, characterized by the addition of grammatical
structures to words through suffixes (Goksel & Kerslake, 2005). No research has yet been conducted to examine
the relationship between nonverbal communication functions and various components of language in Turkish-
speaking children, despite existing linguistic differences. Consequently, it is essential to investigate the
connections between nonverbal communication functions and expressive language components in Turkish-
speaking children with ASD. An enhanced comprehension of this relationship will yield significant implications
for the advancement of novel and more effective interventions for individuals with ASD, as well as for the
theoretical framework of language acquisition within this population (Sandbank et al., 2017; Toth et al., 2006).
This study aims to examine the relationships between nonverbal communication functions (IJA, RJA, IBR) and
structural (NDW, MLU) and pragmatic (TTC) language skills in Turkish-speaking children with ASD. This
research addressed two specific questions aligned with the general purpose:

1. Is there an exploratory relationship between the nonverbal communication functions and the structural
and pragmatic language skills of Turkish-speaking children with ASD? Based on the current research
findings, it was hypothesized that significant positive relationships would exist between 1IJA, RJA, IBR,
and NDW, MLU, TTC at the exploratory level.

2. s there a predictive relationship between the nonverbal communication functions and the structural and
pragmatic language skills of Turkish-speaking children with ASD? Based on existing studies, it was
assumed that a predictive relationship exists between 1JA and RJA and certain structural and pragmatic
language skills examined in the study, while no predictive relationship was anticipated between IBR and
language skills.

Method
Research Design

This study employed both exploratory and predictive correlational designs within the correlational
dimension of quantitative research to investigate potential common changes between variables, whether positive
or negative, and to forecast the unknown value of one variable based on the known value of another (Fraenkel et
al., 2012). Accordingly, in this study examined the exploratory and predictive relationships between the dependent
variables NDW, MLU, and TTC, and the independent variables IJA, RJA, and IBR.

Participants

This study involved 102 children with ASD (12 girls, 90 boys), aged 34 to 98 months, who were enrolled
in special education and rehabilitation institutions under the Ministry of National Education in Ankara. Criterion
sampling method was used to determine the research group and the following criteria were taken into
consideration: (a) all children should receive a diagnosis of ASD from the child psychiatry departments of
university hospitals, adhering to DSM criteria, (b) only Turkish should be utilized at home, (c) there should be no
additional diagnosed disabilities, such as hearing or visual impairments and, (d) different language stages,
including preverbal, single words, simple sentences and complex sentences. Language levels were assessed based
on the levels utilized by the children in their language samples. Children who did not produce any words during
the language sample were classified as nonverbal, whereas those who consistently used communicative words,
albeit in a limited manner, were categorized at the single word level. Children who combined words during speech
were assessed to be at the sentence level. In addition to language samples, the study also obtained information
from parents about their children's language proficiency. This classification identifies 20 participants in the
preverbal stage (M = 57.33; SD = 2.59 for age), 32 in the single-word stage (M = 53.48; SD = 2.33 for age), and
50 in the simple and complex sentence stage (M = 69.14; SD = 3.00 for age). Autism diagnoses were confirmed
using the Childhood Autism Rating Scale (CARS; Incekas Gassaloglu et al., 2016). The scores of entire children
exceeded the scale cut-off point of 29,5. The study analyzed physician reports and conducted interviews with
parents to assess whether the children had additional diagnoses, including visual or hearing impairments or motor
difficulties. Table 1 presents the participants' descriptive statistic of measurements related to the age, nonverbal
communication functions, and language skills. The ethical and scientific appropriateness of the study was
confirmed by Atatiirk University Educational Sciences Unit Ethics Committee (E-56785782-050.02.04-
2400049086).
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Table 1

Descriptive Statistical Results of Measurements of Participants” Age, Nonverbal Communication Functions, and
Language Skills

Variables X (CI) SD Min.- Max. Skewness Kurtosis
CA (month) 60.68 (57.19/64.17) 17.76 34.00-98.00 581 -.555
A 10.65 (8.95/12.348) 8.63 0-42 1.070 1.104
RJA 110.44 (94.42/126.46) 81.55 0-200 -.181 -1.695
IBR 13.43(11.78/15.09) 8.42 1-44 903 1.203
NDW 46.22 (35.56/56.89) 54.29 .00-239 1.127 .692
MLU 1.68 (1.27/2.08) 2.05 .00-7.86 .952 -.250
TTC 33.98 (26.88/41.07) 36.14 .00-96.00 319 -1.630

Note: CI = confidence interval; IBR = initiating behaviour regulation; IJA =initiating joint attention; MLU = mean length of utterance; NDW
= number of different words; RJA =responding joint attention; TTC = turn-taking in conversation.

Data Collection Tools
Nonverbal Communication Functions

The Early Social Communication Scale (ESCS), developed by Mundy et al. in 2003, is utilized to evaluate
children's nonverbal communication behaviors based on their functional capabilities. A range of standard toys
(e.g., hat, sunglasses, ball, poster, comb, book, clear plastic jar, and wind-up toys) were presented sequentially
following the ESCS tasks, utilized for coding children's communication behaviors related to joint attention and
behavior regulation. The ESCS was conducted by two researchers with PhDs in preverbal communication who
had prior experience with the tasks outlined in the ESCS. The tasks are administered on an individual basis and
requires approximately 25 to 30 minutes to complete. The ESCS tasks, which was applied to each child
individually and video recorded, took approximately 25 to 30 minutes.

Another observational scale used to assess the nonverbal communication functions is the Early Social
Communication and Interaction Scale (ESCI; Okciin-Akgamus et al., 2019). The examination of the psychometric
properties of the scale reveals that the content validity index (CV1) is 1.00, and the construct validity is supported
by the following statistics: X? (6) = 7.18, X?/df = 1.19, p = .30, IFI = 1.00, and SRMR = .02. Additionally, the
internal consistency, as measured by Cronbach's Alpha, is .70 or higher for all measurements within the scale. The
scale, which requires practitioner training, includes tasks to assess gestures, gaze, spontaneous imitation, structured
imitation and play with objects. In this study, only gesture, initiating joint attention and initiating behaviour
regulation were used. The tasks were carried out and video recorded by two researchers who are experts in
preverbal communication and experienced in this scale. The overall frequency of IJA, RJA, and IBR behaviors
observed during all tasks of the ESCI and ESCS was recorded.

Language Sample

Children's expressive language skills were assessed through the collection of language samples during
discourse and play. This was conducted by the second researcher, who had previously gathered language samples
in her doctoral study on preverbal communication and had utilized the Turkish Systematic Analysis of Language
Transcripts (SALT). The language samples, lasting 18-20 minutes, were collected in each child's familiar
classroom environment within special education and rehabilitation centers. In the language samples, only the
researcher and the child were present, and efforts were made to maintain a quiet environment. Language samples
were captured using a voice recorder and a camera. Before the recording started, the audio recorder and camera
were presented to the child and interested children were allowed to explore the devices. A brief conversation
occurred prior to activating the voice recorder and camera to acclimate the children to the researcher. The child's
interests were observed during the language sample collection. The children participated in discourse through
interaction with selected toys or by examining chosen images in a book. Children who wanted to interact with toys
were asked to choose from toys including kitchen set, doctor set, toy dogs, robot and baby cradle. Children were
permitted to engage with toys in their classrooms, especially if they expressed a desire to explore various toys.
When the child exhibited boredom or terminated the interaction with their selected toy set, the toys were removed,
and the discourse continued with the storybooks. The child engaged in the conversation while simultaneously
playing, with both activities persisting throughout the language sample. The topic of conversation was adjusted
based on the context of the child's game, ensuring diversity in the sample by addressing various subjects.
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The SALT transcription manual's instructions were adhered to for the separation of utterances and coding.
Dependent and independent morphemes were delineated using the / sign. The intertwined conversations of the
researcher and the child were enclosed using the < > sign. A speaker’s interruption of an utterance without
completing it was coded with the > sign and interruption by the other speaker was coded with the ™ sign.
Incomprehensible words or syllables were coded with X and incomprehensible utterances with XXX. The child's
answers that were inappropriate for the context of the conversation were coded with [UOC] (e.g., irrelevant
answers, echolalic utterances) and one-word answers to yes-no questions were coded with [T]. Language sample
analyses were conducted for complete and comprehensible utterances. Those that were unfinished, interrupted and
incomprehensible utterances were excluded.

Data Collection Procedure

In the data collection phase, researchers contacted special education and rehabilitation centers by
telephone. The research purpose was articulated, and the eligibility criteria for participating children were
delineated. The institutions housing the children eligible for the study were subsequently asked for the relevant
day and time information. On designated days and times, researchers visited pertinent institutions to conduct
interviews with both institutional representatives and the parents of the children regarding the study's objectives
and the children's characteristics. Following the identification of children meeting participation criteria via reports
and interviews, and securing parental consent, an appropriate day and time for data collection was established.
Data collection occurred over two distinct sessions. During the initial session, two researchers implemented
structured observational tasks to measure nonverbal communication functions within the classroom where the
children were engaged in continuous education. During a subsequent session, language samples were collected
solely by the second researcher.

Encoding of the Nonverbal Communication Functions and Analysis of Language Measurements

Data collected via structured observational tasks aimed at assessing nonverbal communication functions
were synchronized with video data and analyzed using EUDICA Linguistic Annotator, a free software tool for
behavioral coding. The time intervals for the relevant tasks were established, and the pragmatic functions of the
child's nonverbal communication behaviors during the processing interval were coded according to their
frequency. In the context of the communication function for IJA, we coded the coordinated gaze, pointing with a
shared focus of attention, and other deictic and symbolic gestures used for declarative purposes that were
spontaneously initiated by the child. In the RJA, behaviors such as coordinated gaze, distant sign follow-up, and
proximal sign follow-up were systematically coded. In the context of IBRn, gestures and gazes utilized for
behavior regulation, including imperative coordinated gaze and the act of giving (extending the object to the adult),
were systematically coded. The coding focused solely on the functions of the communication behaviors that
emerged during the ESCS and ESCI tasks, while behavioral coding was not performed during the language sample
collection.

Language samples were analyzed using Turkish SALT software (Acarlar et al., 2006). Measurements
were collected for the semantic, morphosyntactic, and pragmatic components of the language. NDW was derived
from the measurements pertinent to the semantic component. NDW is a developmental metric in Turkish, derived
from the calculation of the "number of different words™ within a language sample of specified length (Acarlar,
2005; Acarlar & Johnson, 2011). We employed MLU scores to assess the morphosyntactic component of the
language. MLU, a developmental measure of the morphosyntactic component of the Turkish language, is
determined by dividing the total number of morphemes in an 18-20 minute language sample by the total number
of phrases (Acarlar, 2005; Acarlar & Johnson, 2011). The pragmatic component of the language was analyzed by
examining the rate of TTC in the language sample. This is determined by calculating the percentage of correct
responses provided by the child to the adult's questions, expressed as “[(correct answers from the child / total
questions from the adult) X 100]”. All verbal and nonverbal responses, such as affirmative and negative nods, to
the questions were captured through audio and video recordings for this measure.

Reliability

To assess the coding reliability of the structured observational tasks employed to evaluate nonverbal
communication functions, 30% of the participants (30 children) were randomly selected, and inter-rater reliability
was determined through analysis of video recordings. An independent researcher specializing in behavioral
analysis reviewed the videos, and the communication behaviors in the recordings were recoded based on their
functions. Inter-rater reliability was assessed using the SPSS 26 software, employing the Intraclass Correlation
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Coefficient (ICC). The inter-rater reliability for IJA behaviors was 93% (0.88-0.96), for RJA behaviors was 95%
(0.92-0.97), and for IBR behaviors was 96% (0.92-0.98).

Inter-rater reliability for the language sample measures was established solely with the audio recordings
of children in the single word and sentence level groups. To calculate the inter-rater reliability of the language
measures, 30% (n = 21) of the children were randomly selected. A second researcher, an expert in language
assessment, reviewed the audio recordings and transcriptions, analyzing the speech by breaking it down into
phrases and morphemes (Okciin-Ak¢amus et al., 2019). The reliability between raters for language samples has
been determined using the formula “[agreement / (agreement + disagreement) X 100]” (Kircaali-Iftar & Tekin,
1997). The inter-rater average consensus was 99.88% (98-100%), 99.50% (98-100%), and 96.32% (95-100%) for
decoding, segmentation into utterances, and segmentation into morphemes, respectively.

Data Analysis

The analyses initially assessed whether the data satisfied the prerequisites for Pearson correlation and
regression analysis. Descriptive statistics were analyzed for the independent and dependent variables (refer to
Table 1). The normality assumption was confirmed for all variables, with skewness and kurtosis coefficients falling
within the range of +2 to -2 (George & Mallery, 2010). No multicollinearity or autocorrelation was observed
among the variables (TV > .10; VIF < 10; correlation between all independent variables < .80). Then, Pearson
correlation analysis was conducted to examine the statistically significant relationships among IJA, RJA, and IBR
behaviors, as well as structural (NDW and MLU) and pragmatic (TTC) language skills. Finally, hierarchical
regression analyses were conducted to assess the variance accounted for by communication functions in the
language measures

Results

The relationships between chronological age, nonverbal communication functions, and language
measures are presented in Table 2. When examining Table 2, significant positive relationships are observed
between chronological age and each of the language measures. 1JA, RJA, and IBR exhibited a significant positive
correlation with all language measures. The correlation values between RJA and all language measures exceeded
those with other communication functions.

Table 2
Relationships Between Chronological Age And Communicative Functions And Language Measures
Variables CA JA RIA IBR NDW MLU TTC
r 1 -.058 293 152 .348 .356 344
CA (month) p 560 .003 128 .000 .000 .000
%95 ClI -.244/.170 .123/.448 -024/341  170/510  .172/520  .164/.501
r 1 187 445 .365 .266 .304
A p .060 .000 .000 .007 .002
%95 ClI -.009/.418 2741606 196/.562  .086/.480  .109/.524
r 1 342 777 779 .854
RIA p .000 .000 .000 .000
%95 CI 1371577 728/.829  .727/.831  .797/.900
r 1 358 340" 357"
IBR p .000 .000 .000
%95 CI 182/558  .160/.544  .172/.582
r 1 942 .894™
NDW p .000 .000
%95 ClI .920/.963  .844/.940
r 1 .890™
MLU p .000
%95 CI .847/.931
TTC r 1
“p<.01

Note: CA = chronological age; IJA =initiating joint attention; IBR = initiating behaviour regulation; MLU = mean length of utterance; NDW
= number of different words; RJA = responding joint attention; TTC = turn-taking in conversation.
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Table 3
Results of Three Hierarchical Regression Analyses to Examine Communicative Functions Predicting Language Measures
Language Commur)ication Model 1 Model 2 Model 3 Model 4
measurements functions
B SEB B T B SEB B t B SEB 8 t B SEB § t
CA 1.065 .287 348  3.718™ 404  .198 132 2.040" 497 .185 .163 2.694™ .502 .187 .164 2.686™
RJA 492 .043 739 11.399™" .455 .041 .683 11.140™ 457 .042 .687 10.786™"
1JA 1554 370 247 4.203™" 1589 .410 .253 3.873™
= IBR 088 437 -014  -202
< R? 121 620 678 678
RZChange 121 .499 .058 .000
Fchange 13.821° 129.938™ 17.662™" .041
Model 1 Model 2 Model 3 Model 4
CA .041 .011 .356 3.806™ .016 .007 .140 2.167" .016 .007 135 2.100" .018 .007 .156 2.422"
RJA .019 .002 .738 11.462™ .018 002 714 10.536™" .018 .002 .703 10.497
IBR .019 .016 .076 1.157 .004 .017 .015 216
3 1JA .033 016 .137 2.001"
= R2 127 625 .630 644
R2Change 127 .498 .005 .015
Fchange 14.488™ 131.374™ 1.339 4.005"
Model 1 Model 2 Model 3 Model 4
CA 701 191 344 3.670™ 210 .109 13 1.922 .202 .109 .099 1.852 .252 .106 124 2.376"
RJA 365 .024 .824 15.370™" .355 .025 .802 14,239 .350 .024 .789 14,512
IBR .293 234 .068 1.254 -.022 .248 -.005 -.088
g 1JA .698 .233 .167 2.993™
~ R2 119 .740 744 .766
R2Change 119 .621 .004 .022
Fchange 13.466™" 236.235™" 1.572 8.960"

*p <.0.05; ~p < .01; **p < .001.

Note: CA: chorological age; IBR = initiating behaviour regulation; IJA =initiating joint attention; MLU = mean length of utterance; NDW = number of different words; RJA = responding joint attention; TTC = turn-taking

in conversation.
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To assess the variance attributed to nonverbal communication functions in language measures, three
hierarchical regression analyses were conducted. To assess the variance attributed to each communication function
in relation to the other functions, the variables were individually incorporated into the model. Initially, the
chronological age variable was incorporated into the model, succeeded by the communication functions. Table 3
presents the results of the hierarchical regression analysis in detail.

Findings related to the NDW indicate that, besides the variance attributed to chronological age, RJA
accounted for 49.9% of the variance in NDW and was a significant predictor of NDW. The inclusion of IRJ in the
model resulted in a notable 5.8% increase in the explained variance, and IRJ significantly predicted NDW.
Ultimately, the incorporation of IBR into the model resulted in both RJA and 1JA significantly predicting NDW,
although IBR did not.

Findings related to the MLU indicated that RJA was a strong predictor of MLU, accounting for 49.8% of
the variance above that explained by chronological age. In the third step, IBR was incorporated; nonetheless, there
was no notable rise. Although RJA strongly predicted MLU, the newly incorporated IBR did not significantly
predict MLU. In the fourth step, IJA was included in the model and was found to make a significant contribution
of 1.5% to the variance. As a result, both 1JA and RJA were found to significantly predict MLU.

Findings related to the TTC, indicated that the inclusion of RJA in the model strongly predicted TTC and
accounted for 62.1% of the variance above that explained by chronological age. Upon the incorporation of IBR
into the model, RJA maintained its considerable predictive capacity for TTC, whereas IBR did not. demonstrated.
Ultimately, in the final phase, IJA was incorporated into the model, revealing that both RJA and IJA were
significant predictors of TTC, although IBR was not. The inclusion of 1JA in the model resulted in a statistically
significant 2.2% increase in explained variance.

Discussion

In this study, the relationships between nonverbal communication functions and structural and pragmatic
language skills of Turkish-speaking children with ASD were examined. Firstly, the findings obtained in line with
the research hypotheses indicate that RJA has a strong positive relationship with all three language skills and
predicts all of these skills. Our finding in line with existing studies that found a predictive relationship with
expressive language and RJA (e.g., Delgado et al., 2002; Murray et al., 2008). When responding to joint attention,
children need to follow the direction in which the other person is pointing or looking and visually participate in
the message of that point or gaze to establish a common interest around an object or event (Sandbank et al., 2017).
RJA is considered as being when children directing their attention towards the direction of reference with the gaze
and gesture of the communication partner, thus directing their attention to a shared reference point (Ishikawa et
al., 2019). With this competence, children can process other individuals’ signals containing messages or
information about a shared social visual reference point (Raza, 2022). In these social communicative contexts
where children are actively involved, primary caregivers may have greater opportunities to present linguistic
information based on transactional theories and previously identified as predicting language development
(Harbison et al., 2017; McDuffie & Yoder, 2010). Accordingly, when a child looks at the place that an adult is
looking at or pointing to by following the adult’s interest, the adult is more likely to label the object or action that
is the focus of attention and, as a result, it will be easier for children to map the symbolic equivalent (linguistic
equivalent) with the visual stimulus because their attention is on the same object or action. It is generally accepted
that attention following can increase the probability of children participating in contexts in which they can learn
words (Baldwin, 1995). In other words, gaze orientation skills, which require children to monitor the attention of
others, increase the formation of joint focusing opportunities, which are important for aspects of early language
development such as vocabulary mapping (Baldwin, 1995; Baron-Cohen et al., 1997). In our study, we found that
responding joint attention by children with ASD was significantly predicted with vocabulary and
morphology/syntax measurements. This finding suggests that these situations constitute a context not only for the
acquisition of new words but also for the acquisition of morphemes and sentence structures. This may be an
important finding because of the linguistic structure of Turkish. Syntactically, Turkish has a “subject + object +
verb” sequence and morphologically, it is an agglutinative language where each dependent morpheme is added to
the end of words to add meaning to the sentence. Therefore, the high correlation between RJA and MLU suggests
that this skill may be related to the acquisition of syntax and morphology in a language such as Turkish.

The predictive relationship of RJA with language measures may be due to its relationship with joint
attention, social motivation, and understanding of intentionality (i.e., Theory of Mind), which explain differences
in language development. It has been assumed that early RJA skills in children initially consist of basic attention
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skills and emerge spontaneously (Schietecatte et al., 2012). However, in the next process, it is necessary to
understand motivation and intention so that basic attention skills can be learned to follow the communicative offers
of others (Schietecatte et al., 2012; Tomasello & Rakoczy, 2003). Relevant experience with RJA skills can enable
an early format of information processing that facilitates the acquisition of an understanding of others' intentions
(Schietecatte et al., 2012). This assumption is supported through the fact that RJA is associated with measures of
social use of language, such as taking turns in speech. Pragmatic competence requires being able to fill the gaps
in the meaning of words and sentences. Developing pragmatic competence also includes understanding intention,
as the meanings of words and sentences are usually not known by the young child in this process (Papafragou,
2018). From this perspective, the experience of RJA skills may also correlate with the improvement of
conversational competencies, as this contributes to the development of understanding others’ intentions
(Schietecatte et al., 2012). It is also accepted that infants’ conversation and interaction competencies develop in
triadic contexts and that their conversation competencies increase as their participation in triadic interaction
contexts increases (Barton & Tomasello, 1991). Therefore, RJA requires children to coordinate their interest
among the communication partner and the reference and, accordingly, may be positively related to conversational
skills through the development of interactional competencies.

Second, in line with the research hypotheses, IJA was found to have a low-moderate significant
relationship with language skills and predicted NDW, MLU and TTC. Although there are different explanations
for the relationships between 1JA and expressive language, this study findings support research that have reported
a positively significant relationship between this communictive function and language in children with autism
(Smith et al., 2007; Toth et al., 2006; Van der Paelt et al., 2014). For three language measures, 1JA has a lower
explained variance than RJA, suggesting that although there is a relationship between 1JA and RJA, these
declarative skills are based on different processes (Murray et al., 2008; Schietecatte et al., 2012). Among the
possible reasons for the association of IJA with these language skills, alternative perspectives that explain the
relationship between RJA and language skills above can be counted. On the other hand, the fact that 1JA predicts
language measures at a different level compared to RJA, suggests that although there is a relationship between 1JA
and RJA, both declerative skills are based on different processes (Murray et al., 2008; Schietecatte et al., 2012).
Developmentally, RJA occurs before IJA; children with ASD have problems with both, but 1JA is the more difficult
skill for them (Mundy & Jarrold, 2010). While their RJA skills improve significantly with maturation, children
with ASD may continue to show limitations in 1JA (e.g. Leekam et al., 1998). According to social motivation
theory, they are less motivated to communicate socially since they have fewer IJA behaviors, place a lower priority
on social knowledge and find social interaction intrinsically less rewarding (Su et al., 2020). Neurological and
research-based evidence suggests that 1JA skills are more associated with social motivation processes compared
to RJA skills (Schilbach et al., 2009; Schietecatte et al., 2012). The reason why IJA is associated with language
skills at a lower level than RJA may be due to the fact that children with ASD have more difficulties in 1JA.
Likewise, 1JA occurs less frequently in the assessment process (see Table 1). This situation may have affected
IJA's predictive power for language skills.

In conclusion, consistent with the research hypotheses, IBR behaviors exhibited a moderate positive
correlation with all language measures; however, their impact on language component measures was found to be
insignificant. The findings corroborate previous studies indicating a positive correlation between DDB and
language (Harbison et al., 2017; McDuffie et al., 2005; Toth et al., 2006; Van der Paelt et al., 2014), as well as
research that reported no predictive correlations (Okciin-Akgamus et al., 2019). Nonetheless, its contribution to
the regression models for all language measures was insignificant. It did not significantly contribute to the variance
explained by RJA and 1JA for language measures. Interestingly, DDB demonstrated a correlation with elevated
language skills beyond the NDW in comparison to 1JA. This may be attributed to the observation that IJA and
IBR, which exhibit behaviorally similar actions such as reaching, gaze, and pointing, are governed by
fundamentally distinct internal cognitive processes (Pecukonis et al., 2019). IJA is activated by the child's desire
to share attention, while IBR is activated by the child's desire to obtain an item (Toth et al., 2006). As a result, IBR
may be more exploratorily related to the development of expressive language compared to IJA for children with
ASD, who act with instrumental purposes rather than a desire to share their interests with others (VVan der Paelt et
al., 2014).

Conclusion

This study demonstrated a strong correlation between RJA and both pragmatic and structural language
skills in children with ASD, and it significantly contributed to the variance in these language measures. While IBR
demonstrated a stronger correlation with structural and pragmatic language skills compared to 1JA in correlation
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analyses, regression models indicated that 1JA significantly predicted NDW, MLU and TTC, whereas IBR did not
predict any language skills. The findings corroborate prior research indicating an exploratory and predictive
relationship between nonverbal communication functions and expressive language, specifically regarding NDW.
Additionally, this study contributes new evidence to the literature due to its distinct characteristics compared to
earlier studies. A notable feature is the concurrent management of IJA, RJA, and IBR, which elucidates the distinct
roles of imperative and declarative communication functions in language development and identifies the language
skills in which they are most prominent. The review of expressive language was conducted using various measures
of language components. This elucidates the connection between communicative functions and expressive
language, while also offering additional functional insights for novel interventions. Language measures were
derived from a language sample instead of standardized tests or parental reports. The language sample offers
substantial insights into the linguistic features employed by children in conversational contexts. In this context,
MLU, a measure of morphosyntax, and TTC, a measure of the pragmatic component, were assessed alongside
NDW utilized by children during conversation.

This study presents several limitations. Initially, RJA was regarded as a variable, whereas the response to
behavior regulation was not. This decision was influenced by the consideration that responding to behavior
regulation was viewed as meeting the communication partner's request, and this skill was typically excluded from
language-related variables in prior studies. Future studies examining the relationships between behavior regulation
responses and various language measures are expected to advance the field. Secondly, in the study employed a
cross-sectional design, incorporating children across various language levels; consequently, the relationship
between communicative functions and language measurements was not assessed longitudinally. Future studies
should examine these relationships longitudinally to enable a more detailed interpretation. Thirdly, in the study
the variables were restricted to the NDW, MLU, and TTC measurements derived from the language sample. While
these measurements yield important insights based on the child's conversational language, they represent merely
one facet of the associated language component. Future studies should integrate these components with data from
standardized language assessments and various metrics derived from language samples, such as narratives for
pragmatic analysis. Fourthly, in this study primarily concentrated on the language development of children, and
data regarding nonverbal cognitive competencies and adaptive behaviors were not gathered. The incorporation of
these variables in future studies investigating the relationships between communication functions and language
components will facilitate a more nuanced understanding of language development in children with ASD.
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