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Giris: Birgok ¢ocugun gelistirdigi dil becerilerinin ilki olan dinleme, sonraki dil becerilerinin temeli olarak hizmet
etmektedir. Ayrica tipik gelisen okuyucular, 6grenme giicliigii olan ¢ocuklar ve 6zgiil dil bozuklugu olan ¢ocuklar

gibi bir¢ok farkli grupta dinledigini anlama becerilerinin okuma basarisin1 etkilemektedir. Bu aragtirmanin amact
dinledigini anlama 6l¢me aracinin Tiirk kiiltlirline uyarlamasini yapmaktir.

Yontem: Olgme aracinin psikometrik niteliklerinin madde tepki kurami (MTK) cergevesinde incelenmesi
amaglanmig olup bu dogrultuda iki-parametreli lojistik model (2PLM) kullanilmistir. Sirasiyla, model
varsayimlarindan tek boyutluluk i¢in dogrulayici faktdr analizi, yerel bagimsizlik igin Q3 istatistigi ve madde
karakteristik egrilerinin monotonik artigi varsayimi i¢in her bir maddenin yetenek 6lgegine kosullu olarak
yanitlanma olasiliklarina iligkin grafikler incelenmistir. Varsayim testlerinin ardindan genel model veri uyumu,
madde bazinda model veri uyumu, ayirtedicilik parametreleri, madde giigliik parametreleri ve bilgi fonksiyonlari
dogrulayici faktor analizinden (DFA) elde edilen faktor yiikleriyle birlikte incelenmistir.

Bulgular: Sonug¢lar madde parametrelerinin pratikteki uygulamalarda beklenilen araliklarda yer aldigini ve test
bilgi fonksiyonunun 6lgegin orijinaline benzer sekilde diisiik yetenek diizeyinde zirve yaptigini gostermistir.
Faktor yiikleri incelendiginde 23. madde hari¢ faktor yiiklerinin genel kabul edilebilir sinirdan yiiksek oldugunu
gostermigtir. Bu maddenin modele olan katkisi istatistiksel olarak test edildiginde, maddenin iligkili oldugu hikaye
blogundaki diger maddeleri tutabilmek i¢in bu maddenin 6l¢gme aracinda yer almasinin uygun olacagi sonucuna
ulagilmistir. Bunun yani sira marjinal giivenirlik katsayisina dayali olarak 6lgme sonuglariin yiiksek diizeyde
giivenilir oldugu gbzlenmistir.

Tartisma: Gegerlik ve giivenirlik ¢aligmasindan elde edilen sonuglar, 6lgme aracinin 36 maddelik formunun tek
boyutlu yapisi igin yeterli gecerlik kanitinin elde edildigine isaret etmektedir.

Anahtar sozciikler: Dinledigini anlama, 6l¢ek uyarlama, madde tepki kurami, gegerlik ¢alismasi, gilivenirlik
caligmasi.
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Giris

Dinledigini anlama, bebeklerin cevrelerindeki insanlarla etkilesime girmesiyle erken yasta baslar ve

sohbet ettiklerinde gelisir. Cocuklarin gelistirdigi dil becerilerinin ilki olan dinleme, sonraki dil becerilerinin temeli
olarak hizmet etmektedir (Linebarger, 2001). Dinledigini anlama, yalnizca sosyal etkilesimlerde degil, aym
zamanda okuma becerilerinin ediniminde de temel beceridir (Catts vd., 2001; Snow vd., 1998). Cocuklarin
¢oziimleme becerileri gelistik¢e, dinledigini anlama becerisi okudugunu anlama becerisi lizerinde daha fazla
yordayict olmaktadir (Cain & Barnes, 2018). Alanyazinda tipik gelisen okuyucular, 6grenme giicliigii olan
¢ocuklar ve 6zgiil dil bozuklugu ¢ocuklar gibi birgok farkli grupta dinledigini anlama becerisinin okuma basarisini
etkiledigini gosteren arastirma sonuglar: bulunmaktadir (Wise vd., 2007). Bu beceri 6nemli olmasina ragmen, okul
oncesi ve ilkogretim siniflarinda yapilan sinirli sayida ¢alisma olmasi nedeniyle “unutulmus dil becerisi” olarak
etiketlenmektedir (Tompkins, 2002). Akyol (2013), Tiirk¢e 6gretiminde dinleme etkinliklerinin okuma siirecinin
gelisiminde en 6nemli basamak oldugunu buna ragmen verilen 6nemin yeterli olmadigini belirtmektedir. Swain,
Friehe ve Harrington (2004) birgok 6gretmenin dinlemeyi ne 6gretilebilen ne de degerlendirilebilen bir alan olarak
gordiigiine dikkat ¢cekmistir. Dinleme becerisi temel dil beceriler arasinda giinliik hayatta en fazla kullanilan beceri
olmasina ragmen egitim programlarinda diger alanlara gére daha az yer verilmektedir (Maden, 2013). Dolayisiyla
dinleme becerilerine iliskin bireyin performansi arttik¢a diger becerilerin ediniminin de olumlu yonde etkilendigi,
bir baska deyisle okuma, yazma, anlama gibi diger gelisim alanlarinin giiglendigi goriillmektedir (Johnson, 2017).

Dinledigini anlama becerisinin ¢ocuklarin formal okul dénemlerinde de 6nemli bir yeri bulunmaktadir.
Ulkemizde bir ders saatinin yaklasik %67’si sdzel eylemlerden olusmakta ve dgrenciler 2.5 ile 4 saat arasinda
ogretmenlerini dinlemektedirler. Dolayisiyla akademik bagarinin istenen diizeyde olmasi i¢in 6grencilerin dinleme
becerilerinin iyi diizeyde olmasi gerekmektedir (Ergin & Birol, 2000). Demirel (2003) egitim-6gretim siirecinde
dinledigini anlama beceresinin ¢ok dnemli oldugunu vurgulamaktadir. Dinledigini anlama ve 6grenme arasinda
giiclii bir iligki vardir (Stoltz, 2008). Dinledigini anlama becerisine gelisimsel bir siire¢ olarak bakildiginda bu
becerinin egitimine erken ¢ocukluk déneminde baslanmasi 6nemlidir (Temur, 2001). Alanyazinda dinledigini
anlama becerisinin, ¢esitli dil becerilerini ve biligsel becerileri i¢cinde bulunduran iist diizey bir beceri oldugu
aciklanmaktadir (Kim & Phillips, 2014; Kim & Pilcher, 2016).

Dinledigini anlama, ¢ocuklarin konusma ve dil becerilerini gelistirmeleri ve ileriki donemlerde okumays,
hecelemeyi ve yazmay1 6grenmeleri igin 6nemli bir beceridir (Robinshaw, 2007). Bagkalarin1 dinleyebilen ve
sOylenenleri anlayabilen ¢ocuklar, okulda ve evde yonergeleri etkili bir sekilde takip etmeyi basarirlar. Dinleyerek
cevrelerinde olup biten her sey hakkinda bir¢ok ayrintiyr alirlar. Dinledigini anlama okudugunu anlama ve
yazdigin1 anlama gibi iletisim becerilerinin bir pargasidir (Kim & Philps, 2014). Bu iletisim becerisi biligsel
ogrenme ile iligkilidir ¢linkii dikkat, hafiza, dilbilgisi, kelime dagarcig dinledigini anlama becerisi ile gelisir (Cain,
2003). lyi bir dinleyici olan gocuklar, akranlari arasinda giiven ve sayg1 olusturabilen konusma, sosyallesme ve
baskalariyla iletisim kurma konusunda basarili olma egilimindedirler (Yildirim & Yildirim, 2016). Genel olarak,
etkili dinleyici olan ¢ocuklar evde ve okulda daha karsilasacaklar1 akademik ve sosyal sorunlar ile daha iyi basa
¢ikarlar (Yidirim & Yildirim, 2016). Bu nedenle dinledigini anlama stratejilerinin bilimsel olarak incelenmesi
etkili stratejilerin belirlenmesi agisindan énemlidir.

Boylamsal aragtirmalar, ¢6ziimleme ve okudugunu anlama i¢in dinleme becerilerinin 6nemli oldugu
goriistinii desteklemektedir (Jong & der Leij, 2002; Lehto & Anttila, 2003). Catts ve digerleri (2001), bir anaokulu
O0grencisinin ne kadar iyi okuyacagini tahmin eden bes degiskenden birinin dinleme becerisi oldugunu
belirlemiglerdir. Bu arastirmanin sonuclar1 da okuryazarlik becerisinde dinlemenin Onemi giiclenmektedir.
Hjetland ve digerleri (2017) tarafindan yapilan bir meta-analiz arastirmasinda, okuma becerilerini yordayan
beceriler incelenmis ve dinledigini anlama becerisinin 6nemli bir yordayici degigsken oldugu goriilmiistiir. Benzer
sekilde, Malec ve digerleri (2017), 4-8 yas arast ¢cocuklar i¢in kelime dagarcigi, dinledigini anlama ve sdzdizimi
becerileri arasinda anlamli iligkiler bulmuglardir. Diger arastirmalarda da dinledigini anlama ile ¢dziimleme ve
okudugunu anlama becerileri arasindaki iliskilerin ortaokul donemine kadar devam ettigi belirlenmigtir (Badian,
1999; Jong & van der Leij, 2002). Sonug olarak dinleme becerileri yasam boyu 6grenme i¢in temel bir beceri
oldugundan bu becerinin degerlendirilmesi ve desteklenmesi 6nemlidir.

Okul 6ncesi donemde gocuklarin dinleme becerilerinin egitim yoluyla gelistirilmesi konusma, okuma ve
yazma becerilerinin gelistirilmesi acisindan da oldukc¢a dnemlidir (Calp, 2005). Ancak giiniimiizde ¢ocuklar,
siniflarinda yeterince dinleme egitimi almadiklar1 ve dinleme becerisinin gelisimi i¢in yeterli alistirmalari
yapmadiklari i¢in zayif dinleyici konumundadirlar. Okuma yazma 6grenme siirecine baglamadan 6nce ¢ocuklarin
dinleme becerisini analiz etmek gerekir (Florit vd., 2009, Walter, 2011). Cabuk dikkatin dagilmas1 gibi zorluklar
olsa da okul dncesi donemde ¢ocuklarin dinleme becerisi diizeylerinin belirlenmesi gerekmektedir (Jalongo, 2010).
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Dinledigini anlama becerisinin 6gretimi ile ilgili devam eden sorunlar olmasiyla birlikte, ayn1 zamanda bu beceriyi
6lgme ve degerlendirme alaninda da yetersizlik oldugu goriilmektedir (Kargin vd., 2015). Dinledigini anlamanin
onemi ve dilin farkli yonlerinde ¢ocuklarin gelisimi icin bir gosterge gorevi gorebilecegi diisiiniildiiglinde, onu
degerlendirecek ¢ok az test oldukga sinirlidir. Hagen ve digerleri (2021) dinledigini anlama becerisini 6l¢gmek ve
degerlendirmedeki simirliligin, dinlemenin soyut beceri olmasindan ve 6grencilerin zihinlerinde gergeklesmesi
nedeniyle diger dil becerilerine gore daha gii¢ oldugunu belirtmektedir.

Dinledigini anlama, teorik okuma modellerinde belirgin bir sekilde bir bilesen olarak yer alir (Hoover &
Gough, 1990; Joshi & Aaron, 2000) ve okudugunu anlama becerilerinin kazanilmasi igin temel olusturdugu
diistiniilmektedir (Sticht & James, 1984). Okuma iki temel 6geden olugmaktadir: kelimeleri ¢dziimleme ve
dinledigini anlama (Hogan vd., 2014). Coziimleme, 68rencilerin yazili metindeki sozciikleri anlamlandirmasina
yardime1 olur; ogrenciler sembolleri (veya harfleri) goriir ve bu goriintiiler beyne iletilir daha sonra da dile
dontstiirtliir.

Geleneksel bir sinifta, okuryazarlik egitimi ¢oziimlemeye yoneliktir (Demirel, 2003).). Okumada
¢oziimleme becerisi onemli bir beceri olsa da, temel bir dil becerisi olarak dinledigini anlama becerisi okumanin
on becerisi olarak goriilmemektedir. Buna karsin Hogan ve digerleri (2014) dgretmenlerin siniflarinda ¢oziimle
becerilerine daha fazla dikkat ¢ektigini ve dinledigini anlamay rafa kaldirdiklarini agiklamaktadirlar. Bununla
beraber dinledigini anlamanin ilkokul siniflarindan itibaren okudugunu anlama tizerinde baskin bir etkisi oldugunu
gosteren Onemli arastirmalar bulunmaktadir. Sinifta bu becerinin 6gretimi ihmal edildiginde &grenciler,
okuduklarin1 anlama becerilerinde istenen seviyeye ulasamazlar (Karasakaloglu & Bulut, 2018).

Ogrenciler ¢coziimleme becerisinde iyi olsalar da dinledigini anlama zamanla okudugunu anlama i¢in daha
onemli hale gelmektedir. Bir bagka ifadeyle, zamanla dinledigini anlamanin okudugunu anlamaya katkis1 artmakta
ve bu nedenle de siniflar arasinda zayif okudugunu anlama oraninin artacagi diisiiniilmektedir. Okudugunu ve
dinledigini anlamanin yiiksek oranda iliskili oldugu bilinmektedir (Diakidoy vd., 2005; Elleman vd., 2022; Tilstra,
vd., 2009). Arastirmalar, 6grencilerin genellikle okuyabileceklerinin iki ile ii¢ seviye {izerinde dinleme etkinligi
yapabilecegini gostermektedir (Elleman vd., 2022; Tilstra vd., 2009). Bu da dinlemenin, zorluk diizeyi giderek
artan dil, kelime dagarcig1r ve konulara giriste birincil beceri olmasi gerektigini kanitlamaktadir. Bu nedenle,
dinledigini anlamay1 incelemek i¢in gecerliligi ve glivenirligi olan bir araca sahip olmak, ¢cocuklarla bu konularda
yapilan ¢alismalara giivenilir bir katki saglamanin bir yoludur.

Alanyazinda Kargin ve digerleri (2015) tarafindan gelistirilen Erken Okuryazarlik Testi (EROT)
igerisinde bulunan “Dinledigini Anlama Alt Testi” igerisinde bir dykii ve dykiiniin igerisinde SN 1K (ne, nerede,
neden, ne zaman, nasil, kim) toplam alt1 anlama sorusu bulunmaktadir. flgili calismadaki dinledigini anlama alt
testinin igeriginde bu beceriyi degerlendirmek i¢in 6nemli olan ¢ikarim sorusu yer almadigi goriilmektedir. Yine
ilgili calisma gelistirilen dinledigini anlama alt testinden bir dykii alt1 soru yer alirken bu caligmada uyarlanan
Olgme aracinda zorluk diizeyi giderek artan on dykii ve toplam 36 soru yer almaktadir. Dinledigini anlamay1
Olemek i¢in tasarlanan testler, tipki okudugunu anlamay1 6lgmek icin tasarlanan testler gibi, kelime dagarcigi,
¢ikarim ve arka plan bilgisinden etkilenme derecelerine gore onemli dl¢lide farklilik gosterir (Hagen vd., 2021).
Dinledigini anlama becerisinin degerlendirirken 5N 1K sorularimin yani sira ¢ikarimsal akil yiiriitme becerisini de
ele almak gerektigi belirtilmektedir (Hagen vd., 2021). Dinledigini anlamanin 6énemi ve ¢ocuklarin gelisiminde
onemli bir gorev gorebilecegi goz oniine alindiginda, Tiirk¢cede okuldncesi donemde dinledigini anlama becerisini
degerlendirmek icin neredeyse higbir testin bulunmadigi goriilmektedir. Bu aragtirmada uyarlanmasi planlanan
Olcegin icerisinde dinledigini anlama becerisini degerlendirirken g6z onilinde bulundurulmasi gereken hatirlama
ve ¢ikarim sorularinin yer aldig1 6ykiiler bulunmaktadir. Mevcut calismanin amaci, 60-75 ay arasindaki cocuklarda
dagiliminin alt araliginda bir dinledigini anlama testinin psikometrik 6zelliklerini incelemektir. Psikolojik ve
egitsel testlerin tanimlanmasi ve degerlendirilmesi igin Avrupa Psikolog Dernekleri Federasyonu (EFPA) inceleme
modeline de atifta bulunulmustur (Evers vd., 2013). Bu arastirmanm amaci dinledigini anlama becerileri 6lgme
aracinin Tirk kiiltiirline uyarlamasimi yapmaktir. Madde tepki kuramma (MTK) dayali olarak dlgme aracinin
psikometrik 6zellikleri incelenmis olup bu dogrultuda gegerlik ve giivenirlik ¢caligmasi yiiriitilmistiir.

Arastirma Sorulari

Bu ¢aligmanin amaci, Hagen ve digerleri (2021) tarafindan gelistirilen “Dinledigini Anlama Testinin
(DAT)” Tirkiye kosullar1 icin gecerlilik ve giivenirligini yapmaktir. Aragtirmada olgek uyarlama siirecinde
yritiilen gecerlik ve giivenirlik calismasina hizmet eden aragtirma sorular1 asagida yer almaktadir:

1. Tirk kiltiirine uyarlanmasi amaglanan dinledigini anlama becerileri 6lgme aract 2PLM’nin
varsayimlarini saglamakta midir?
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2. Tirk kiiltiiriine uyarlanmasi amaglanan dinledigini anlama becerileri 6l¢me aracinin, 2PLM kestiriminden
elde edilen sonuglar1 nasildir?

3. Tirk kiiltiiriine uyarlanmasi amaglanan dinledigini anlama becerileri 6lgme aracidan elde edilen Sl¢iim
sonuglarmin marjinal giivenirlik diizeyi nasildir?

Yontem

Bu aragtirmada DAT Tiirk kiiltiiriine uyarlamasi yapilmistir. Bu ama¢ dogrultusunda arastirmanin islem
adimlar1 diizenlenmis olup Sekil 1’de sunulmustur:

Sekil 1
Arastirmada Takip Edilen Olgek Uyarlama Islem Adimlar

|
2. Tiirkceye ceviri (N =5
— geye geviri (N = 5) |
— 3. Uzmanlarin gzden gegirmesi (n = 2) |
I_ 2 ye ¢ |
— 5. Uzmanlarm gézden gegirmesi (n = 2) |
6. Verilerin toplanmasi
- |
7.Gegerlik ve giivenirlik caligmasi
I_ ¢ 2 Galls |
— 8. Sonuglarin raporlanmasi |

Aragtirma i¢in ilk olarak orijinal 6l¢egin makalesindeki ilgili yazardan mail aracilifiyla gerekli izin
almmustir (Ek). Ardindan 6lgme aracinin Ingilizce ve dzel egitim alaninda yetkin iki 6gretim elamani ile Tiirkce
cevirileri, cevirilerin dil uzmanlar1 tarafindan incelenmesi, 6lgme aracinin tekrar Ingilizceye cevirisi, yeniden
uzmanlar tarafindan incelemesi gergeklestirilerek dlgek diizenlemigtir. Daha sonra egitimde 6l¢me degerlendirme
uzmani, 5 okul dncesi 6gretmeni ve iki 6zel egitim uzmani tarafindan 6lgek incelenerek son hali verilmistir. Nihai
form uygulanarak veriler toplanmis, gegerlik ve giivenirlik ¢aligmasi yiiriitiilmiis ve sonuglar raporlanmistir.
Calisma kapsaminda Dicle Universitesi Sosyal ve Beseri Bilimler Etik Kurulu Bagkanligindan 28.11.2022 tarih
ve E-14679147-663.05-400452 numarali etik kurul belgesi alinmistir.

Cahisma Grubu

Aragtirmaya Konya ilinde yer alan Milli Egitim Bakanligina (MEB) bagli anaokullarinda 6grenim goren
60-75 ay arasindaki ¢ocuklar katilmistir. Katilimecilarin 104’1 kiz, 108’1 erkek olmak iizere toplam 212 gocuk
arastirmaya dahil edilmistir. Sosyoekonomik diizeylerini bakildiginda 36’s1 alt sosyoekonomik diizey (SED), 82’si
orta SED ve 94’11 iist SED grubunda yer almaktadir. Yas diizeylerine gore dagilima bakildiginda 60-65 ay arasinda
61 cocuk, 66-70 ay arasinda 84 ¢ocuk ve 71-75 arasinda 67 ¢cocuk bulunmaktadir.

Veri Toplama Araclan
Aile-Cocuk Bilgi Formu

Ailelerin sosyoekonomik diizeylerini belirleyebilmek i¢in arastirmada kullanilan form igerisinde gocugun
yasl, cinsiyeti, anne-babanin 6grenim durumu, meslegi, kitap sahipligi ve kiiltiirel etkinliklere katilimi gibi SED
degiskenleri bulunmaktadir. Bu form arastirmaya katilan ¢ocuklarin aileleri tarafindan doldurulmustur.

Dinledigini Anlama Testi

Bu aragtirmada Hagen ve digerleri (2021) tarafindan gelistirilen “Dinledigini Anlama Testi (DAT)”
uyarlanmistir. Test iceriginde on kisa 6ykiiniin ardindan 6ykii basina ii¢ ile bes soru olmak iizere toplam 36 soru
icermektedir (testten bir alint1 icin Tablo 1'e bakin). Hikayeler basit ve kisa (12 kelime) ile baslayip, hikayelerin
karmagsiklig1 ve uzunlugu (72 kelime) giderek artmaktadir. Sorular hatirlama ve ¢ikarimin bir karigimidir. Bu
nedenle test, ¢ocuklarin okunanlari dinlemelerini ve anlamalarini, sorular yanitlanana kadar bilgileri
hatirlamalarini ve agikga belirtilmeyen bilgileri ¢ikarimimi gerektirir. Olgme aract, dinledigini anlamanin 6gelerini
dogru almak igin gereken becerilerin kisaltmasi olarak DAT olarak adlandirilmaktadir: Dinle (Listen), Anla
(Understand), Hatirla (Remember) ve Cikarim yap (Infer). Orijinal 6l¢ekte, dinledigini anlama 6lgiimii i¢in yiiksek
i¢ tutarlilik gostermektedir (a = .91).
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Tablo 1
Testten Alinti: Hikaye 1
Hikaye 1 icin sorular Dogru cevap Cocugun cevabi Puan
1. Bu hikaye kimin hakkindaydi? Bir kiz Bir kiz 1
2. Neden sapka takt1? Usiiyordu Bilmiyorum 0
3. Sapka neye benziyordu?/Sapka nasil goriiniiyordu? Sar1 Yesil 0
Uygulama

Cocuklar, bireysel olarak test edilmistir. Uygulama ¢ocugun okulunda rahatsiz edilmeyecek sekilde ayr1
bir odada yapilmistir. Ugiincii arastirmaci dnce hikayeyi okumus ve sonra cocuga hikaye ile ilgili sorulari
sormustur. Cocuk hikayeyle ilgili tiim sorular1 yanitladiktan sonra, arastirmaci tiim hikayeler ve sorular okunup
cevaplanana kadar bir sonraki hikayeyi okumustur. Tiim ¢ocuklara toplam 36 soru sorulmustur. Tiim cevaplari
dogru veya yanlis olarak puanlanmistir. Her dogru yanit i¢in 1 puan yanlis yanit i¢in 0 olarak puanlama yapilmistir.
Test toplamda 15-20 dakika siirmektedir.

Veri Toplanmasi ve Analizi

Dinledigini anlama degerlendirme 6l¢eginin Tiirk diline uyarlama siirecinde ilk olarak Mjelve Hagen ile
iletisime gecilerek iznin alinmasi planlanmigtir. Bu amagla 14 Mart 2022 tarihinde Mjelve Hagen bir elektronik
posta gonderilmis ve kendisinden dlgegin Tiirkgeye uyarlanmasina iligkin izin yazisi yazilmistir. Mjelve Hagen 16
Mart 2022 tarihinde 6lgegin Tiirk¢eye uyarlanmasina iliskin onay vermis ve degerlendirme aracini paylasmustir.
Daha sonra okul dncesi egitim alanindan bir uzman, 6zel egitim alanindan iki uzman, Tiirk¢e dgretmenligi
alanindan bir uzman ve 6lgme-degerlendirme alanindan bir uzman olmak iizere toplamda bes uzman tarafindan
6lgek maddelerinin Ingilizce dilinden Tiirkce diline gevirisi yapilmistir. Sonra biitiin geviriler karsilastirilmis ve
her bir madde i¢in onu en iyi yansitacak Tiirk¢e climleler belirlenmeye ¢aligilmistir. Bu asamadan sonra maddeler
tekrar Ingilizce’ye cevrilerek amaciyla orijinal dlgekte yer alan maddeler ile karsilastirilmis ve dil esdegerligi
saglanmustir.

Aragtirmada bireylerin dinledigini anlama becerilerine iligkin bir 6l¢me araci uygulanmis olup maddelere
verilen yanitlar 0-1 kodlamalarla iki kategorili olarak ele alinmistir. Olgme araci bilissel diizeyde dl¢iim yaptigt
icin s6z konusu maddelere iligkin yanit olasiliklarinin yetenege kosullu olarak yani monotonik bir sekilde artmast
beklenir. Bu nedenle arastirmada dominant MTK modellerinin kullanilmas1 uygun goriilmiistiir. Olgme aracinda
yer alan maddeleri sansla yanitlama olasilig1 s6z olmadig igin ve veri tiirii iki kategorili oldugu i¢in dominant
modellerden 2PLM (iki parametreli lojistik model) kullanilmistir. Orneklem biiyiikliigii agisindan, 2PLM nin bu
aragtirmada uygulanabilirligi i¢in literatiirde yer alan ¢aligmalar degerlendirilmistir (Akour & Al-Omari, 2013;
Weiss & Minden, 2012). Weiss ve Minden (2012) 6rneklem biiyiikliigiiniin 200 oldugu durumda, 25 ve 50 test
uzunlugu kosullarinda monte karlo simiilasyonuna dayali yaptig1 incelemelerde 2PLM ile kestirilen parametrelerin
ortalama, RMSE ve yanlilik degerleri agisindan gergek degerlerine yakin olduklarini gostermislerdir. Akour ve
Al-Omari (2013) 3PLM ile gercek veri {izerinde yaptiklari incelemelerde test uzunlugunun 15’ten fazla oldugu
durumda 200 kisilik 6rneklemin kabul edilir kestirimlerle sonuglandigint géstermistir. Aragtirmadaki 6rneklem
biiytikligii ve test uzunlugu ele alindiginda 200 kisilik 6rneklem biiyiikliigiiniin 2PLM igin de yeterli olacagt
sonucuna ulasgilmistir.

Arastirmada dinledigini anlama becerileri orijinalinde oldugu gibi tek bir boyut olarak ele alinmis olup
tek boyutlu model lizerinden analizler yiiriitilmiistiir. Bu dogrultuda aragtirmada kullanilacak model i¢in MTK
varsayimlarindan tek boyutluluk, yerel bagimsizlik ve madde karakteristik egrisinin monotonik artis gostermesi
varsayimlarina yonelik incelemeler yapilmistir.

Tek boyutluluk varsayimini test etmek i¢in M-Plus programinda tetrakorik korelasyon matrisine dayali
olarak dogrulayici faktor analizi (DFA) gerceklestirilmistir. S6z konusu analizler i¢in kestirim yontemi olarak
agirliklandirilmamis en kiigiik kareler (ULS-unweighted least squares) yonteminden faydalanilmigtir. Elde edilen
uyum indeksleri (RMSEA, CFI, TLI) ve faktor yiik degerleri (standartlastirilmis degerler) incelenerek ilgili
varsayim test edilmistir.

Yerel bagimsizlik varsayimi i¢in Q3 istatistiginden (Yen, 1984) faydalanilmistir. Bu dogrultuda iki
parametreli model kestirimine dayali olarak Q3 istatistikleri elde edilmistir. Maddeler arasindaki artik degerlere
iligskin bir korelasyon katsayis1 olarak ifade edilen Q3 istatistigi madde ciftleri arasindaki bagimlilig1 gosteren bir
istatistiktir. Yerel bagimsizlik derecesini degerlendirmek icin olas1 biitiin madde ciftleri arasindaki iliskinin
incelenmesi gerekmektedir. Bu nedenle 36’nin 2’li kombinasyonu olarak toplamda 630 madde ¢ifti arasindaki Q3
istatistikleri mirt R paketi ile elde edilmistir (bk. Ek). Yen’in Q3 istatistiginin degerlendirilmesinde 0.2 genel kabul
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edilen sinir olsa da net bir kesme puant mevcut degildir. Christensen ve digerleri (2017) ¢alismalarinda veri setinin
bir takim o6zelliklerine (madde sayisi, yanit kategori sayisi, drneklem biiytikligii vb.) gére bu kesme puaninin
degisebilecegini cesitli simiilasyonlar ile gostermislerdir. Marais (2013) de veri seti i¢indeki yerel bagimsizligin
net bir resmini ortaya ¢gikarmak igin kalinti korelasyon degerlerinin biitiin verinin madde kalint1 korelasyon
ortalamasiyla karsilagtirilmasini 6nermektedir. Bu ¢alismada yerel bagimsizlik agisindan daha dogru bir
degerlendirme yapabilmek i¢in hem veri setine dayali 6nerilen kesme puani belirleme yontemi (Marais, 2013) hem
de ¢esitli galigmalarda kabul gérmiis kesme puanlarina dayali (< 0.2; Chen & Thissen, 1997; DeAyala, 2009)
inceleme yontemleri es zamanli olarak kullanilarak inceleme yapilmustir.

Madde karakteristik egrisinin monotonik artis gdstermesi varsayimi i¢in her bir maddeye yonelik grafikler
cizdirilerek incelemeler yapilmistir. Her bir maddenin yetenek diizeyine kosullu olarak yanitlanma olasiliklariin
degisim yonii incelenerek varsayim test edilmistir.

Varsayimlar test edildikten sonra R (R Core Team) istatistik yaziliminda mirt (Multidimensional Item
Response Theory; Chalmers, 2012) paketi kullanilarak model kestiriminden elde edilen madde parametreleri,
madde bilgi fonksiyonlari, model karsilagtirmasi i¢in genel uyum (RMSEA, AIC, AICc, SABIC, BIC, loglik)
istatistikleri ve madde bazinda uyum istatistikleri (S-y?) elde edilerek olgme aracmin gegerlik kanitlari
sunulmugtur. Gegerlik kanitlarinin ardindan marjinal giivenirlik katsayisi elde edilerek 6lgme sonuglarinin
giivenirligi agisindan da bilgi saglanmistir. Bu katsay1 ger¢ek puan modeline dayandirilmakta (Lord & Novick,
1968) ve MTK altinda elde edilen bu degerler klasik test kuramindaki katsayilara benzer sekilde
yorumlanabilmektedir (Dimitrov, 2003). Dolayisiyla elde edilen marjinal giivenirlik katsayist i¢in klasik test
kuraminda kabul edilen smirlar (Salvucci vd., 1997) ele alinarak Olgim sonuglarmin giivenirlik diizeyi
yorumlanmuistir.

Bulgular
Model Varsayimlarina iliskin Bulgular

Tek boyutluluk varsayimi igin gerceklestirilen dogrulayict faktor analizi sonucunda elde edilen uyum
istatistikleri Tablo 2°de sunulmustur.

Tablo 2
DFA Sonucunda Elde Edilen Uyum Indeksleri
Indeks Deger Uyum diizeyi
CFI 0.915 >0.90
TLI 0.909 >0.90
RMSEA 0.031 <0.05

Tablo 2 incelendiginde CFI ve TLI degerlerinin .90’ iizerinde oldugu ve iyi uyuma igaret ettigi
gozlenmektedir (Schermelleh vd., 2003). RMSEA degerinin de .05 degerinden kiigiik oldugu ve modelin veriye
iyi uyum sagladigi sonucuna ulasilmaktadir (Hu & Bentler, 1999). DFA sonucunda elde edilen degerler tek boyutlu
yapiy1 desteklemektedir.

Yerel bagimsizlik varsayimini test etmek igin ilk olarak Marais (2013) tarafindan madde ciftleri
arasindaki kalinti korelasyonuna dayali yontem kullanilmig ve biitiin madde ciftleri agisindan yerel bagimsizlik
varsayiminin saglandigi gozlenmistir. Bu yontemin yam sira madde ciftleri arasindaki olasi biitiin Q3 degerleri
incelendiginde alt1 tane madde ¢ifti (m14-m15 =-0.205; m4-m18 = -0.221; m1-m30 =-0.214; m31-m32 = -0.204;
m32-m33 = -0.218; m33-m34 = -0.207) harig biitiin degerlerin genel kabul goren 0.2 degerinden kii¢iik oldugu
gbzlenmistir. Sinir degerin tizerinde kalan madde ¢iftlerine iliskin bu oranin ise %0.01 degerinin altinda oldugu
goriilmektedir. Sinirin (0.2) iizerindeki madde ¢iftleri arasindaki Q3 degerlerinin 0.2°ye yakin olmasi (mutlak
degerler 0.205-0.221 arasinda degisiyor) ve ihlal sayisinin ve derecesinin diisiik olmasi itibariyle buradan elde
edilen sonuglar maddeler arasinda yerel bagimlilik acisindan bir 6riintii olmadig1 yoniinde degerlendirilmistir.
Ayrica Q3 degerinin bir korelasyon degeri oldugu husus degerlendirildiginde bu degerlerin 0.30 degerinin altinda
olmasi bu degerlerin diisiik oldugu anlamina gelmektedir. Gerek Marais (2013) tarafindan 6nerilen yontem gerek
0.2 kritik degerine gore madde ciftleri arasindaki Q3 degerlerinin incelenmesi sonucu yerel bagimsizlik
varsayiminin kabul edilebilir oldugu sonucuna ulagilmistir.

Son olarak model varsayimlaridan monotonik artig varsayimi ele alinmistir. Bu varsayimin incelemesi
icin yetenege kosullu olarak maddelerin yanitlanma olasiliklarini gosteren madde karakteristik egrileri her bir
madde i¢in elde edilmis olup Sekil 2°de sirasiyla her bir hikaye igin bloklar halinde sunulmustur.
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Grafikler incelendiginde maddelerin yanitlanma olasiliklarinin yetenek 6l¢egine kosullu olarak artig
gosterdigi gozlenmektedir. Farkli bir ifadeyle diigiikk yetenek diizeyindeki bireylerin maddeleri yanitlama
olasiliklarinin diigiik oldugu, yiiksek yetenek diizeyindeki bireylerin ise maddeyi yanitlama olasiliklarinin yiiksek
oldugu goriilmektedir. Bu durum madde davranislarinin genel olarak monotonik oldugunu ve ilgili varsayimin

saglandigini gostermektedir.
Sekil 2
Madde Karakteristik Egrileri
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Tek boyutlu olarak kestirilen 2PLM’ye iliskin mutlak model-veri uyum istatistigi (RMSEA = 0.057;
%95GA (0.50, 0.062)) degerlendirildiginde modelin veriye uyum sagladigi goériilmektedir. Genel model-veri
uyumunun yani sira madde bazinda gesitli agilardan incelemeler yapilmistir. Tablo 2°de 2PLM kestiriminden elde
edilen ayirtedicilik parametresi, giigliik parametresi, dogru yamtlanma orani, S-y? uyum indeksine iliskin sonuglar,
madde bazinda bilgi miktar1 ve DFA sonucunda gozlenen faktdr yiik degerleri sunulmustur:

Tablo 3
Model Kestiriminden Elde Edilen Degerler

Hikaye Madde Ayirt - Dogru 5 1(6) Faktor
numarasi Numarasi (m) edicilik Gelik yanitlanma orani S sd P RMSEA c(-4,4) yiki
Hikave ml 2.25 -2.22 0.97 0.61 3 0.89 0.000 2.21 0.65
1 Y m2 1.83 -1.58 0.88 7.84 12 0.80 0.000 1.80 0.55
m3 1.37 -2.03 0.90 11.52 9 0.24 0.036 1.28 0.46

Hikaye m4 1.34 -1.45 0.82 16.01 15 0.38 0.018 1.30 0.51
2 m5 1.36 -1.42 0.81 11.94 15 0.68 0.000 1.32 0.52
mé 1.58 -1.23 0.80 9.38 15 0.86 0.000 1.56 0.57

Hikave m7 1.09 -1.63 0.81 13.93 15 0.53 0.000 1.01 0.44
3 Y m8 1.35 -1.20 0.77 7.91 16 0.95 0.000 1.32 0.53
m9 118  -1.07 0.73 1242 17 077 0000 114  0.50

Hikave m10 1.30 -1.01 0.73 23.19 17 0.14 0.042 1.28 0.53
4 Y mill 1.27 -0.92 0.70 20.19 17 0.27 0.030 1.24 0.53
m12 1.04 -1.09 0.71 26.37 17 0.07 0.051 0.98 0.44

Hikave m13 1.27 -0.73 0.66 7.51 17 0.98 0.000 1.24 0.55
5 Y ml4 1.40 -0.96 0.72 23.57 17 0.13 0.043 1.38 0.56
ml5 1.34 -1.09 0.75 20.85 16 0.18 0.038 131 0.53

Hikave m16 1.44 -0.98 0.73 14.55 16 0.56 0.000 1.42 0.56
6 Y m17 1.08 -0.96 0.69 24.80 18 0.13 0.042 1.03 0.48
m18 1.09 -0.98 0.70 19.64 17 0.29 0.027 1.05 0.50

ml19 0.96 -151 0.77 7.50 17 0.98 0.000 0.88 0.40

Hikaye m20 1.28 -1.16 0.75 10.76 16 0.82 0.000 1.24 0.54
7 m21 1.37 -1.12 0.75 19.93 16 0.22 0.034 1.34 0.53
m22 1.43 -0.89 0.71 11.32 17 0.84 0.000 1.41 0.56

m23 0.59 -1.93 0.74 20.60 18 0.30 0.026 0.44 0.27

Hikaye m24 1.56 -0.83 0.70 19.84 15 0.18 0.039 1.55 0.60
8 m25 151 -1.00 0.74 20.75 16 0.19 0.037 1.49 0.56
m26 1.28 -0.75 0.67 16.60 17 0.48 0.000 1.26 0.54

m27 0.99 -1.46 0.77 18.05 17 0.39 0.017 0.91 0.44

Hikave m28 1.52 -1.02 0.75 15.50 16 0.49 0.000 1.50 0.58
9 Y m29 1.53 -0.99 0.74 19.93 16 0.22 0.034 1.52 0.60
m30 157 -0.72 0.67 20.97 15 0.14 0.043 1.56 0.60

m31 1.63 -0.71 0.67 10.61 14 0.72 0.000 1.63 0.63

m32 1.39 -0.98 0.73 15.62 16 0.48 0.000 1.37 0.55

Hikave m33 1.33 -0.96 0.72 22.48 17 0.17 0.039 1.31 0.55
10y m34 1.19 -0.88 0.69 22.06 17 0.18 0.038 1.16 0.52
m35 1.90 -0.69 0.68 17.72 14 0.22 0.036 1.90 0.68

m36 1.26 -0.35 0.57 25.18 16 0.07 0.052 1.24 0.57

Tablo 3 incelendiginde biitiin maddelerin veriye iyi uyum sagladigi goriilmektedir (biitiin maddeler igin
p > .01; Orlando & Thissen, 2000). Madde ayirtedicilik parametreleri 0.59 ile 2.25 araliginda degismektedir.
Madde ayirtediciliklerinin pozitif yonde ayirt ettigi, s6z konusu parametrelere iligkin ortalamanimn 1.36 oldugu ve
genel olarak maddelerin ayirt ediciliklerinin pratikteki uygulamalarda beklenildigi gibi sonuglandig
goriilmektedir (Hambleton vd., 1991). Ayrica ayirtedicilik parametreleri ve bilgi fonksiyonlar1 birlikte
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incelendiginde saglanan bilgi miktarinin neredeyse tamamina yakinin (-4, 4) yetenek aralifinda yer aldigi
goriilmektedir.

Madde giicliik parametreleri -2.22 ile -0.35 araliginda degismektedir. Bu parametreler pratikteki
uygulamalarda genelde (-3, 3) arahiginda degismekte olup bu ¢alismadan elde edilen parametrelerin de ilgili sinirlar
icinde yer aldig1 goriilmektedir. Bunun yani sira bu degerlerin sifirin altinda degerler almas1 maddelerin yetenek
Olgeginin sola tarafinda yer aldigini ve kolay sayilabilecek maddeler oldugunu géstermektedir (Hambleton vd.,
1991).

Maddelere iliskin faktor yiik degerleri incelendiginde 23. Maddenin faktor yiik degerinin 0.27 oldugu
geriye kalan biitiin maddelerin faktdr yiik degerlerinin 0.30’un iizerinde oldugu goériilmektedir. Bu maddenin S-y?
istatistigi acisindan veriye uyum saglamasi, RMSEA degerinin diisiik olmasi, ayirt edicilik ve giiclik parametre
degerlerinin pratikteki uygulamalarda beklenildigi yonde olmasi ve maddenin iliskili oldugu hikayedeki diger
maddelerin faktor yiik degerlerinin yiiksek olmasi 23. maddenin 6lgme aracinda kalmasi yoniinde kanit
saglamaktadir. Bunlarin yan1 sira ilgili maddenin modele olan etkisi istatistiksel olarak da test edilmistir. Bu
dogrultuda dlgme aracinin tamamina iligkin 36 maddelik veri (Model 36) ile 23. maddenin ¢ikarildig1 35.
maddelik veri setine (Model 35) iliskin genel model veri uyum istatistikleri sunulmus olup iki modelin istatistiksel
olarak farklilik gosterip gostermedigine iligkin analizler yiiriitiilmiis olup Tablo 4’te sunulmustur:

Tablo 4
Model 35 ve Model 36’ya Iliskin Uyum Istatistikleri

AIC AlCc SABIC BIC logLik df D
Model_35 748051 7551.01 7493.67 7715.47 -3670.26 200 00
Model_36 7717.40 7793.03 7730.93 7959.08 -3786.70 ' '

Tablo 4 incelendiginde her iki model altinda elde edilen uyum istatistiklerinin birbirine ¢ok yakin
degerlerle sonuglandig1 goriilmektedir. Uyum istatistiklerine dayali olarak Model 36 ve Model 35’in birbirinden
anlamli olarak farklilasmadigi goriilmektedir. Bu durum 23. maddenin 6l¢gme aracindan ¢ikarilmasinin model
uyumunu anlamli bir sekilde etkilemedigini géstermektedir. Bu maddenin bagli oldugu hikayedeki diger ii¢
maddenin de 6l¢me aracinda yer alabilmesi ve bilgi kayb1 yasanmamasi i¢in maddenin 6l¢me aracinda kalmasinin
uygun sonucuna ulagilmistir.

Olgme aracinin yetenek dlgeginin hangi diizeyinde daha cok bilgi sagladigini gozlemlemek icin (-4, 4)
araliginda test bilgi fonksiyonuna iliskin grafik ¢izdirilmis olup sekil 3’te sunulmustur:
Sekil 3
Test Bilgi Fonksiyonu
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Test bilgi fonksiyonu grafigi incelendiginde maksimum bilgi miktariin yetenek dlgeginin diisiik ucunda
s6z konusu oldugu goriilmektedir. Olgegin orijinalinde de test bilgi fonksiyonun maksimum oldugu noktanin
yetenek dlgeginin diisiik ucunda (0 = -0.31) ortaya ¢iktig1 sonuglarin benzer oldugu goézlenmistir. Nihai olarak
yiiriitiilen MTK analizlerine dayali olarak 6lgme aracinin 36 maddelik Tiirk¢e formuna iliskin yeterli gecerlik
kanitlar1 elde edildigi sonucuna ulasilmistir.

Gegerlik caligmasinin yani sira 6lgme aracindan elde edilen 6l¢iim sonuglarina yonelik giivenirlik ¢alismasi
yapilmistir. bu dogrultuda tek boyutlu MTK kapsaminda ele alinan marjinal giivenirlik katsayis1 hesaplanmig olup bu
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degerin 0.86 oldugu gozlenmistir. elde edilen deger giivenirlik i¢in ilgili smurlar (Salvucci vd., 1997) ile
karsilastirildiginda 6lgiim sonuglarinin giivenirliginin yiiksek diizeyde oldugu gozlenmistir.

Tartisma

Bu c¢alismada, Hagen ve digerleri (2021) tarafindan okul oncesi ¢ocuklarin dinledigini anlama becerilerini
degerlendirmek amaci ile gelistirilmis olan Dinledigini Anlama Testinin (DAT) Tiirk¢eye uyarlanmasinin gegerlik ve
giivenirligi incelenmistir. Arastirmada DAT 1n gecerlik ve giivenirlik ¢alismasi ortalama yagsi 68 ay olan 212 okul 6ncesi
¢ocuk lizerinde yapilmustir.

Arastirmanin sonuglari, DAT 1 okul 6ncesi ¢ocuklarin dinledigini anlama becerilerinin degerlendirilmesinde
kullanilabilecegini, gecerli ve giivenilir dlgme yapabilecegini gostermektedir. Giivenirlik ve gecerlik analizleri
sonuglarina gore, Tiirk kiiltiriine uyarlamasi yapilan Dinledigini Anlama Testi orijinalinde oldugu gibi tek faktor ve 36
sorudan olugmaktadir. Yapilan MTK analizlerinin sonucunda elde edilen ayirt edicilik parametrelerine dayali olarak
maddelerin bireyleri iyi derecede ayirt ettigi sonucuna ulasilmigtir. Madde bilgi fonksiyonlarina dayali elde edilen bilgi
miktarlar incelendiginde saglanan bilginin neredeyse tamaminin pratikte beklenen yetenek dlgegi sinirlari arasinda yer
aldig1 gozlenmigtir. Bu durum &lgme aracinin amaci dogrultusunda kullanilabilecegine iliskin kanit saglamaktadir.
Giicliik parametreleri incelendiginde, buradan elde edilen sonuglar maddelerin genel olarak kolay olduguna isaret
etmektedir. Test bilgi fonksiyonundan elde edilen grafikten de yetenek 6lgeginin diisiik kisminda grafigin zirve yaptigi
gbzlenmis olup, buradan elde edilen sonu¢ Olgme aracinin orijinalindeki sonugla benzerlik gostermektedir. Tek
boyutluluk varsayimi igin yiiriitiilen DFA analizi sonucunda elde edilen maddelere iliskin faktor yiik degerleri
incelendiginde ise sadece 23. maddenin faktdr yiik degerinin 0.30’un altinda oldugu goriilmektedir. Ancak bu maddenin
degerinin 0.30 kesme puanina yakin oldugu, madde bazindaki uyum degerinin iyi oldugu, madde parametreleri ve
sagladigi bilgi miktar1 a¢isindan pratikteki uygulamalarla uyumlu oldugu gézlenmistir. Bunun yani sira maddenin bagh
oldugu hikaye blogunda yer alan diger maddelerin faktor yiik degerlerinin iyi oldugu ve bu maddelerin, madde bazindaki
diger incelemeler agisindan da uygun oldugu gézlenmistir. Bu nedenle bilgi kayb1 olmamasi i¢in 23. maddenin 6lgme
aracinda yer almasiin uygun olacagina karar verilmistir. Bu kararin uygunluguna iliskin de kanit saglamak igin 23.
maddenin ¢ikarildigr 35 maddelik model (Model 35) ve ¢ikarilmadigi model (Model 36) karsilastirilarak sonuglar
sunulmugtur. 23. maddenin O6lgme aracindan ¢ikarilmasinin model uyumunu anlamli bir sekilde etkilenmedigi
belirlendigi i¢in s6z konusu maddenin ¢gikarilmamasinin uygun olacagina iligkin istatistiksel kanit saglanmistir. Gegerlik
¢alismasinin ardindan giivenirlik caligmast icin MTK kapsaminda tek boyutlu modeller i¢in uygun olan marjinal
giivenirlik katsay1 elde edilmistir. Buradan elde edilen sonuglara gére 6lgme aracindan elde edilen 6l¢iim sonuglarinin
giivenirlik diizeyi yliksek bulunmustur. Sonug olarak yiiriitiilen gecerlik ve gilivenirlik analizlerine dayali olarak dlgme
aracinin 36 maddelik Tiirkge formuna iligskin yeterli kanitlarin elde edildigi sonucuna ulasilmistir.

Bireyler dis diinyay1 okuyarak ve dinleyerek anlamlandirmaktadirlar (Florit vd., 2011). Bu iki becerinin
gelisimi birbirlerine dogrudan etki etmektedir. Gliniimiizde okuma becerisinin yerini hizla dinleme becerisi almaktadir.
Dinleme becerisinin tim akademik becerilerin temelinde yer aldigi i¢in bu becerilerde yasanilan sorunlarmn tiim
akademik becerileri etkilemesi kacinilmaz bir sonuctur (Kavcar vd., 2005). Dolayisiyla dinledigini anlama
becerilerindeki sonuglarin erken donemde fark edilmesi ve gerekli miidahalelerin uygulanmasi bu c¢ocuklarm ileriki
akademik basarilari i¢in oldukg¢a 6nemlidir. Yapilan arastirmalarda okuma giigliikleri ve dinledigini anlama becerileri
arasinda anlamli iligkiler bulunmustur (Jong & der Leij, 2002; Lehto & Anttila, 2003). Bu durumda dinledigini anlama
becerilerinde sorun yasayan 6grencilerin erken yaglardan itibaren takip edilmesi énem kazanmaktadir. Bu ¢aligma
kapsaminda uyarlanan bu testin, okul 6ncesi ¢ocuklarin dinledigini anlama becerilerini degerlendirmede faydali bir veri
toplama araci olacagina inanilmaktadir. Cocuklarin dinledigini anlama becerilerinin erken donemde &gretmenleri
tarafindan diizenli olarak tespit edilmesinin ileri yillarda ortaya ¢ikabilecek akademik giicliiklerin dniine gegilmesinde
de etkili olacag: diistiniilmektedir.

Okul oncesi dgretmenlerinin dnemli bir gorevi ¢ocuklarn dil gelisimini izlemek ve destege ihtiyaglarim
belirlemektir. Arastirmalar, 6gretmenlerin ¢ocuklarmn dil becerilerine degerlendirmede yeterli olmadiklarini ve bu
sebeple risk altindaki bazi ¢ocuklarin okul dncesi donemde tanilanamadiklarini gostermektedir (Cabell vd., 2009). Bu
nedenle bu arag, Tiirkiye’deki okul dncesi ¢ocuklarin dinledigini anlama giigliiklerinin giderilmesi, dinledigini anlama
becerilerinin degerlendirilmesi ve bu becerilerin gelistirilmesine yénelik etkili ve uygun programlarinin hazirlanmasi
i¢in de 6nemli goriilmektedir.

Yazarlarin Katki Diizeyleri

Calismada verilerin analizi ilk yazar tarafindan, ¢alisma konusunu belirleme, veri toplama ve g¢alismanin
raporlanmasi diger ii¢ yazar tarafindan gergeklestirilmistir.
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Ek
Q3 istatistiklerine iliskin Sonuclar

ml m2 m3 mé m5 mé6 m7 m8 m9 mi0 mil m12 mi3 ml4 mi15 mle mil7 ml8 m19 m20 m21 m22 m23 m24 m25 m26 m27 m28 m29 m30 m31 m32 m33 m34 m35 m36
ml NA -0,068 -0,093 0,105 -0,071 007 -0,119 -0,153 -0,117 -0,125 -0,094 -0,08 -0,106 -0,095 -0,12 0,084 0,087 -0,086 -0,089 -0,081 -0,16 -0,076 0,069 -0,151 -0,094 -0,147 -0,07 -0,175 -0,074 -0,214 -0,123 -0,131 -0,073 -0,073 0,107 -0,092
m2 0,995 NA 0,057 0,106 0,044 0,038 -0,063 -0,135 -0,074 -0,143 -0,078 -0,124 -0,062 -0,102 -0,129 -0,048 -0,117 -0,143 -0,115 -0,059 -0,18 -0,203 -0,177 -0,042 -0,095 -0,197 -0,239 -0,065 -0,097 -0,081 -0,14 -0,097 -0,127 0,037 -0,06 -0,072
m3 1831 0,687 NA -0,172 0,029 -0,078 -0,124 0,025 -0,051 -0,152 -0,137 -0,078 -0,17 -0,102 -0,17 -0,042 -0,096 0,043 -0,082 0,07 -0,133 -0,116 -0,067 -0,191 -0,039 -0,107 -0,119 -0,062 0,028 0,11 -0,048 0,042 -0,131 0,056 -0,112 -0,112
m4 2,359 2,385 6,238 NA 0,028 0,065 -0,027 -0,191 -0,049 -0,062 -0,039 0,011 0,027 -0,078 -0,143 0,017 -0,076 -0,221 -0,013 -0,048 -0,083 -0,173 0,026 -0,068 -0,139 -0,206 0,057 -0,16 -0,066 -0,126 -0,205 -0,096 -0,127 -0,025 -0,056 -0,039

m5 1,07 0413 0,176 0,161 NA -0,13 0,047 -0,174 -0,059 -0,048 -0,027 0,043 -0,171 0,021 -0,178 -0,033 -0,111 -0,035 -0,021 -0,01 -0,144 -0,158 -0,06 -0,079 -0,027 -0,168 -0,083 0,036 -0,052 0,032 -0,072 -0,107 -0,063 -0,131 -0,048 -0,145
mé 1,048 0312 1,28 0,902 3,575NA 0,008 -0,167 -0,105 0,102 -0,099 -0,128 -0,08 -0,114 -0,124 -0,057 0,135 -0,129 -0,06 -0,153 -0,064 -0,209 -0,018 -0,039 -0,051 -0,172 -0,096 -0,023 -0,102 -0,194 -0,105 -0,035 -0,112 -0,083 -0,078 -0,042
m7 2,988 0841 3235 0,151 0467 0,014 NA -0,12 -0,057 -0,068 -0,023 0,043 -0,046 -0,058 -0,098 0,032 0,019 -0,081 -0,104 -0,055 0,041 -0,078 -0,098 -0,028 -0,168 -0,066 -0,034 -0,017 -0,17 -0,058 -0,062 -0,126 0,047 -0,176 -0,04 -0,046

m8 4932 3863 0,132 7,767 6,442 5901 3,038 NA -0,041 0,022 -0,108 0,011 -0,073 -0,166 -0,012 -0,04 -0,012 0,028 -0,161 0,066 -0,091 0,03 0,045 0,022 -0,055 -0,114 0,006 -0,073 -0,035 -0,087 0,041 -0,112 0,028 -0,118 -0,11 -0,113
m9 2,901 1,155 0554 0502 0,734 2,329 0,679 0,352 NA -0,021 0,044 -0,188 0,068 -0,057 -0,08 -0,046 -0,109 -0,019 -0,06 -0,127 -0,09 -0,061 -0,082 -0,039 -0,081 -0,028 0,027 0,091 -0,106 0,03 -0,13 -0,016 -0,125 0,032 -0,188 -0,046
ml10 3,315 4346 44877 082 0492 2222 098 0,101 0,09 NA 0,018 -0,156 -0,064 -0,051 -0,072 -0,084 0,082 -0,073 -0,026 -0,095 -0,082 -0,021 0,013 -0,097 -0,017 -0,081 -0,059 -0,046 -0,169 -0,119 -0,147 0,034 -0,031 -0,036 -0,141 -0,121
mil 1871 1,291 3986 0323 0,157 2066 0116 2463 0418 0,07 NA -0,166 0,076 -0,195 -0,037 -0,051 0,045 -0,174 -0,1 -0,148 -0,182 -0,029 0,024 -0,11 -0,106 -0,038 0,016 0,087 -0,109 -0,073 -0,059 0,065 -0,025 -0,02 -0,115 -0,127
ml12 137 3,257 1286 0,024 0385 3,477 038 0,028 7508 5133 5869 NA -0,185 -0,105 -0,174 -0,016 -0,182 0,068 0,078 -0,061 0,012 -0,065 0,025 0,079 -0,083 -0,073 -0,03 -0,032 -0,085 -0,107 0,038 -0,053 -0,062 -0,05 -0,036 -0,118
mi3 2,381 0803 6,137 0,149 6,234 1353 0457 1,126 0975 0877 1,22 7,267 NA 0,037 -0,021 -0,113 -0,095 0,03 -0,062 -0,071 -0,082 0,032 -0,027 -0,072 -0,058 -0,108 0,028 -0,138 -0,104 -0,063 -0,051 -0,054 -0,085 -0,025 -0,049 -0,041
ml4 1916 2,207 2,222 1288 0,091 2,753 0,711 5871 0,69 0544 8079 2,337 0,297 NA -0,205 -0,037 -0,095 0,017 0,06 0,017 -0,077 -0,074 0,064 -0,073 -0,139 -0,058 -0,015 -0,11 0,028 -0,076 -0,062 -0,105 -0,114 0,025 -0,036 0,045
ml15 3,058 3533 6,124 4341 672 3253 2,033 003 1362 109 0297 645 0,097 85909 NA -0,057 -0,027 -0,044 -0,096 0,012 0,019 -0,07 -0,088 -0,09 -0,027 0,071 -0,083 0,016 -0,029 -0,032 0,075 -0,082 -0,09 -0,028 -0,155 -0,042
ml6 1501 048 0368 0,063 0,227 0,7 0214 0344 0455 1,493 0549 0051 2,725 0,295 0,692 NA -0,194 -0,035 -0,076 0,134 -0,16 -0,084 -0,207 -0,084 -0,106 -0,087 0,036 -0,077 -0,109 -0,128 -0,091 -0,05 -0,037 -0,128 -0,109 -0,191
ml17 1611 2,924 1959 1214 2608 385 0079 0033 2513 1413 0425 7,007 1,932 1922 0,159 7,998 NA -0,167 -0,07 -0,115 -0,056 -0,144 -0,031 0,027 -0,029 -0,09 0,153 -0,065 0,066 -0,231 -0,068 -0,065 0,023 -0,085 -0,08 -0,101
ml8 1568 4,361 0,385 10,393 0,253 3542 1,403 0,167 0,08 1,23 6399 0991 0,18 0,063 04406 0,266 5,886 NA -0,113 0,031 -003 0044 -007 -0,136 0,016 0,073 -0,124 -0,038 -0,114 0,032 -0,032 -0,021 -0,017 -0,058 -0,201 0,084
m19 1682 2,781 141 0034 0,095 0,758 2,284 5524 0,77 0,139 2,111 1295 0824 0,776 1949 1,229 1,05 2,686 NA -0,151 0,016 -0,107 0,051 0,03 -0,044 -0,08 0,045 -0,158 -0,024 -0,137 -0,054 -0,033 0,017 -0,042 0,039 -0,038
m20 1381 0,732 103 049 0023 496 064 0914 3444 1916 4,668 0,79 1,081 0,058 0,028 3,829 2815 0,2 4,803 NA -0,13 -0,068 -0,094 0,023 -0,117 -0,089 -0,04 -0,112 -0,014 -0,106 -0,033 -0,105 -0,024 -0,068 -0,084 -0,095
m21 5453 6899 3,767 1462 4379 0879 036 1,758 1,735 1,432 7,001 0,028 1412 1261 008 5454 0673 0193 0,053 3,565NA -0,056 -0,076 0,048 0,04 0,132 -0,144 -0,123 -0,061 -0,036 -0,059 -0,092 -0,054 -0,078 -0,119 -0,044
m22 1237 8769 2866 6319 5322 9263 1274 0,18 078 009 0,18 0887 0214 1,151 1,029 15 4367 0419 2,428 0972 0,673 NA -0,123 -0,145 -0,02 -0,03 -0,119 -0,112 -0,144 0,043 0,031 -0,131 -0,074 -0,124 0,084 0,035
m23 1,007 6673 094 0146 0,774 0068 203 0426 143 0037 0117 0132 0,154 0859 1636 9,042 0204 1034 0,559 1,888 1213 3,182NA -0,113 -0,173 -0,024 0,091 -0,051 0,086 0,041 -0,089 0,027 0,019 -0,025 -0,095 0,07
m24 485 0373 7,763 0967 1314 0328 0,164 0,105 0322 1,982 2581 1315 1,103 1,145 1,718 1,485 0,157 3929 019 0,116 049 4454 2,711 NA -0,186 -0,088 -0,067 -0,067 -0,189 -0,087 -0,055 -0,044 0,049 -0,123 -0,113 -0,077
m25 1873 1893 0318 4,122 0,149 0547 5961 0641 139 0058 2401 1454 072 4,102 0,153 2389 0,182 0,056 0411 2925 0,347 0,087 6375 7,357 NA -0,022 -0,103 -0,091 -0,124 -0,054 -0,06 -0,131 -0,048 -0,095 -0,035 -0,088
m26 4,593 8,199 2438 9,002 5991 6248 0916 2,754 0,167 138 0307 1135 2,487 0,715 1,067 1,608 1,719 1123 1369 1682 3,701 0,192 0,12 1,634 0,106 NA -0,184 -0,111 -0,144 0,105 -0,047 -0,091 -0,08 0,045 -0,079 0,053
m27 1,042 12,093 3,018 0692 1448 1939 0246 0,008 0,15 0,745 0057 0192 0,171 0,048 1456 0268 4936 3,249 0429 0335 4417 3,003 1,744 0,952 2239 7,178 NA -0,145 0,185 -0,173 -0,088 0,015 -0,03 -0,123 -0,058 -0,136
m28 6485 0898 0817 5451 0275 0111 0,058 1,125 1,744 0439 1616 0218 4,039 2554 0056 1255 0883 0313 5293 2,644 3212 2,669 0541 095 1,771 2,633 4,465NA -0,094 -0,067 -0,161 0,134 -0,086 -0,025 -0,271 -0,058
m29 1,158 1,997 0,162 0932 0577 2223 6,107 0,257 2392 6,026 2521 1533 2,295 0,165 0,182 2,519 0923 2,756 0,123 0,044 0,799 4,426 1566 7606 324 4392 7239 1,886 NA -0,165 0,032 -0,088 -0,03 -0,019 -0,044 0,028
m30 9,671 1377 2575 3356 0218 7962 0,703 1613 0,194 3,022 1126 2414 0854 1,236 0214 3491 11,277 0,214 4,005 2,39 0271 038 0357 1613 0612 2326 6361 0949 5,783 NA -0,167 -0,048 -0,162 0,039 -0,082 0,037
m31 3,222 4,165 0489 893 111 2324 0823 0349 3562 4,59 0,741 0299 0,557 0824 119 1,772 097 0211 0623 0236 0,749 0,203 1,691 0632 0,764 0465 1631 5528 0,221 5902 NA -0,204 0,084 -0,155 -0,089 -0,05
m32 3,634 2,002 0368 1973 2425 0,263 3,362 2,659 0053 0244 0884 0591 0,609 2359 1432 0537 0892 0093 023 233 1813 3659 0152 0419 3,645 1,752 0,049 3,783 1,646 0,486 8,803 NA -0,218 0,095 -0,199 -0,131
m33 114 3421 3647 3,402 0844 2674 0464 0,168 3,302 0,197 0,127 0823 1,531 2,738 1,709 0,292 0,113 0,061 0064 0,117 0621 1,155 0,075 0509 0494 1361 019 1573 0,195 5,587 1,485 10,097 NA -0,207 -0,12 -0,031
m34 1136 029 0665 013 3,611 1451 6,576 2938 0216 0,273 0081 0522 0131 0,138 0,166 3,481 154 0,725 0,381 0,99 1292 3241 0,132 3,194 1,908 0434 3,191 0,132 0076 0323 5108 1912 9,102 NA -0,107 0,037
m35 2,408 0,769 2,66 0666 0487 1284 034 2543 7467 4235 2,789 028 0506 0271 509 2513 1367 8551 0317 1501 2988 1513 1927 2,686 0,265 1,322 0,725 15598 0,418 1,418 1,684 8391 3,047 2,406 NA 0,055
m36 1814 1,105 2642 0331 4451 0375 0456 2,711 0448 3,092 3,406 2942 0358 0438 0377 7,731 2,178 1501 0306 1919 0402 0,266 1,052 1248 1,657 0594 3909 072 0,172 0286 0,532 3,656 0,206 0,296 0,644 NA
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Abstract

Introduction: Listening, the first language skill developed by many children, serves as the basis of subsequent
language skills. In addition, listening comprehension skills affect reading success in many different groups such
as typically developing readers, children with learning disabilities and children with specific language disorders.
The purpose of this research is to adapt the listening comprehension measurement tool to Turkish culture.

Method: The purpose of this study is to examine the psychometric properties of the measurement tool within the
framework of item response theory (IRT) through two-parameter logistic model (2PLM). Among model
assumptions, confirmatory factor analysis (CFA) for unidimensionality Q3 statistics and item characteristic curve
for the monotonic increase assumption showing the response probabilities conditional to the ability continuum
were examined, respectively. The results for the assumptions were satisfactory. Then, general model-data fit, item-
based model-data fit, discrimination parameters, difficulty parameters and information functions were examined
with factor loadings.

Findings: The results showed that item parameters were in the expected ranges in practical applications, and test
information function peaked at lower ability level similar to the original measurement tool. Examining factor
loadings, except the 23rd item, the remaining satisfied the generally acceptable cut-off point. Findings based on
the model tests to find out the contribution of this item showed that it would be appropriate to include it in the
measurement tool so as to keep the other items of associated with story block. Moreover, marginal reliability
coefficient shows that the measurement results were highly reliable.

Discussion: It was concluded that sufficient evidence of validity and reliability was obtained for one-dimensional
structure of 36-item form of the measurement tool.

Keywords: Listening comprehension, adaptation, item response theory, validity study, reliability study.
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Introduction

Listening comprehension begins at an early age as babies interact with people around them and develop
when they chat. Listening, which is the first of the language skills developed by children, serves as the basis of
subsequent language skills (Linebarger, 2001). Listening comprehension is an essential skill not only in social
interactions but also in the acquisition of reading skills (Catts et al., 2001; Snow et al., 1998). As children's
decoding skills develop, their listening comprehension skills become more predictive of their reading
comprehension skills (Cain & Barnes, 2018). There is research in the literature to suggest that listening skills affect
reading success in many groups, such as typically developing readers, children with learning difficulties and
children with specific language disorders (Wise et al., 2007). Although listening comprehension is important, it is
labeled as a "forgotten language skill" because of the limited number of studies conducted in preschool and primary
school classrooms (Tompkins, 2002). Akyol (2013) states that listening activities in Turkish language teaching are
the most important step in the development of the reading process, but the importance given is not sufficient.
Swain, Friehe, and Harrington (2004) pointed out that many teachers see listening as a field that can neither be
taught nor evaluated. Although listening skill is the most used skill in daily life among basic language skills, it is
given less place in education programs compared to other areas (Maden, 2013). As an individual's listening skills
improve, their acquisition of other skills is also positively impacted. This strengthening effect can be seen in areas
such as reading, writing, and comprehension (Johnson, 2017).

In children's formal schooling, listening skills also have an important place. In Turkey, approximately
67% of a lesson hour comprises verbal actions and students listen to their teachers for between 2.5 and 4 hours.
Therefore, in order for academic success to be at the desired level, students' listening skills must be at a good level
(Ergin & Birol, 2000). Demirel (2003) emphasizes that listening comprehension skill is very important in the
education process. There is a strong relationship between listening comprehension and learning (Stoltz, 2008).
When the listening comprehension skill is considered as a developmental process, it is important to start the
education of this skill in early childhood (Temur, 2001). The literature explains that listening comprehension is a
high-level skill. It involves a variety of language and cognitive skills (Kim & Phillips, 2014; Kim & Pilcher, 2016).

Listening comprehension is an essential skill for children to develop their speaking and language skills
and to learn to read, spell and write in the future (Robinshaw, 2007). Children who can listen to others and
understand what is being told can follow directions effectively at school and at home. By listening, they get many
details about everything that is going on around them. Listening comprehension is a part of communication skills,
such as reading comprehension and writing comprehension (Kim & Philps, 2014). This communication skill is
related to cognitive learning because of attention, memory, grammar, and vocabulary development with listening
comprehension skills (Cain, 2003). Children who are good listeners are successful in speaking, socializing, and
communicating with others, which can build trust and respect among their peers (Yildirnm & Yildirim, 2016).
Children who are effective listeners cope better with academic and social problems that they will encounter at
home and at school (Y1ildirim & Y1ildirim, 2016). For this reason, scientific examination of listening comprehension
strategies is important to determine effective strategies.

Longitudinal studies support the view that listening skills are important for analysis and reading
comprehension (Jong & der Leij, 2002; Lehto & Anttila, 2003). Catts et al. (2001) determined that one of the five
variables that predicts how well a kindergarten student will read is listening skills. The results also strengthen the
importance of listening in literacy skills. In a meta-analysis study conducted by Hjetland et al. (2017), skills that
predict reading skills were examined and it was seen that listening comprehension skill was an important predictor
variable. Similarly, Malec et al. (2017) found significant relationships between vocabulary, listening
comprehension, and syntax skills for children aged 4-8. Other studies show that the relations between listening
comprehension and decoding and reading comprehension skills continued until the secondary school period
(Badian, 1999; Jong & van der Leij, 2002). As listening is a fundamental skill for lifelong learning, it is important
to assess and support it.

Development of children's listening skills through education in the preschool period is also very important
to develop speaking, reading, and writing skills (Calp, 2005). However, today, children are in the position of weak
listeners because they do not receive enough listening training in their classrooms and do not do enough exercises
for the development of listening skills. Before starting the literacy learning process, it is necessary to analyze
children's listening skills (Florit, et al., 2009; Walter, 2011). Although there are difficulties such as rapid
distraction, it is necessary to determine the listening skill levels of children in the preschool period (Jalongo, 2010).
Along with the ongoing problems related to the teaching of the listening comprehension skill, there is an
inadequacy in measuring and evaluating this skill (Kargin et al., 2015). Hagen et al. (2021) state that in measuring
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and evaluating listening comprehension skills is more difficult than other language skills because listening is an
abstract skill and takes place in students' minds.

Listening comprehension is prominently included as a component in theoretical reading models (Hoover
& Gough, 1990; Joshi & Aaron, 2000) and is thought to form the basis for the acquisition of reading comprehension
skills (Sticht & James, 1984). Reading consists of two basic elements: decoding words and listening
comprehension (Hogan et al., 2014). Decoding helps students make sense of words in the written text; Students
see symbols (or letters) and these images are transmitted to the brain and then translated into language. In a
traditional classroom, literacy education is analytical (source). Although decoding skill is an important skill in
reading, listening comprehension skill as a basic language skill is not seen as a preliminary skill of reading. On the
other hand, Hogan et al. (2014) state that teachers pay more attention to their decoding skills in their classrooms
and put listening comprehension on the shelf. However, there are important studies showing that listening
comprehension has a dominant effect on reading comprehension, starting from primary school grades. When
teaching this skill in the classroom is neglected, students cannot reach the desired level in their reading
comprehension skills (Karasakaloglu & Bulut, 2018).

Even if students are good at decoding, listening comprehension becomes more critical for reading
comprehension over time. In other words, the contribution of listening comprehension to reading comprehension
increases over time, and it is expected that the rate of poor reading comprehension between classes will increase.
Reading and listening comprehension are highly correlated (Diakidoy et al., 2005; Elleman et al., 20-22; Tilstra et
al., 2009). Studies show that students can perform listening activities at two to three levels above what they can
usually read (Elleman et al., 2022; Tilstra et al., 2009). This proves that listening should be the primary skill for
introductory language, vocabulary, and topics of increasing difficulty. Therefore, having a valid and reliable tool
to assess listening comprehension is one way to make a reliable contribution to working with children in this area.

In the study conducted by Kargin et al. (2015), it is seen that the inference question, which is necessary
for evaluating this skill, is not included in the content of the listening comprehension subtest. While there are 6
questions from the listening comprehension subtest developed in the related study, there are ten stories with
increasing difficulty levels and 36 questions in the measurement tool adopted in this study. Tests designed to
measure listening comprehension, like tests designed to measure reading comprehension, differ significantly in
terms of the degree to which they are affected by vocabulary, inference, and background knowledge (Hagen et al.,
2021). It is stated that, while evaluating the listening comprehension skill; it is necessary to consider the inferential
reasoning skills and the 5W1K questions (Hagen et al., 2021). Considering the importance of listening
comprehension and that it can play an important role in the development of children, it is seen that there are almost
no tests to evaluate listening comprehension skills in Turkish in the preschool period. The test, which is planned
to be adapted in this study, includes stories with recall and inference questions that should be taken into account
when assessing listening comprehension skills. The present study aimed to examine the psychometric properties
of a listening comprehension test in the lower range of the distribution in children aged 60-75 months. Reference
is also made to the European Federation of Psychological Societies (EFPA) review model for the definition and
evaluation of psychological and educational tests (Evers et al., 2013). This research aims to adapt the listening
comprehension skills measurement tool to Turkish culture. Based on the item response theory (IRT), the
psychometric properties of the measurement tool were examined and a validity and reliability study was carried
out in this direction.

Research Questions

The research questions that serve the validity and reliability studies carried out in the adaptation process
in the research are presented below:

1. Does the data obtained from listening comprehension test meet the assumptions of 2PLM?
2. What are the psychometric properties of the listening comprehension test within the framework of 2PLM?
3. What is the reliability of measures obtained from the listening comprehension test?
Method
Model of the Study

In this study, the Listening Comprehension Test (LURI) was adapted to Turkish culture. For this purpose,
the process steps of the research were arranged and presented in Figure 1:
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Figure 1
Adaptation Process Steps Followed in the Research

L Obainingpermission | |
— 2. Translation to Turkish ( n = 5) |
A Egetreven(=2 |
.4 TrenslationtoEnglish | |
— B |
6. Datacollection |
. /alididty and reliabilityswdy | |
S Reportingresults |

For the research, firstly, the permission was obtained from the corresponding author in the article of the
original measurement tool via e-mail. Afterwards, the Turkish translations of the measurement tool, the review of
the translations by experts, the translation of the measurement tool into English, and the review of the measurement
tool by experts were followed in order and it was finalized. The researchers collected the data by applying the final
form to conduct the validity and reliability studies. Within the scope of the study, ethics committee document dated
28.11.2022 and numbered E-14679147-663.05-40452 was obtained from Dicle University Social and Human
Sciences Ethics Committee.

Study Group

212 children, 104 girls and 108 boys, aged between 60-75 months enrolled in kindergartens affiliated to
the Ministry of National Education in Konya participated in the research. Considering their socioeconomic levels,
36 are in the lower SES, 82 in the middle SES, and 94 in the upper SES group. Considering the distribution
according to age levels, there are 61 children between 60-65 months, 84 children between 66-70 months and 67
children between 71-75 months.

Data Collection Tools
Family-Child Information Form

The form including SES variables such as the educational status of the parents, their occupational status,
the age, gender of the child, the number of books the child had, whether they owned the house or not were used to
determine the socioeconomic levels of the families. This form was filled by the families of the children
participating in the study.

Listening Comprehension Test

The adaptation of the Listening Comprehension test (LURI) includes ten short stories followed by a total
of 36 questions, three to five questions per story (see Figure 1 for an excerpt from the test). The stories start with
simple and short (12 words) and gradually increase in complexity and length (72 words). Questions are a mix of
recall and inference. Therefore, the test requires children to listen and understand what is read, to remember
information until questions are answered, and to infer information that is not explicitly stated. The assessment tool
is called LURI, an acronym for the skills needed to get the elements of listening comprehension right: Listen,
Understand, Remember, and Infer. In the original test, it shows high internal consistency (a = .91) for the
measurement of listening comprehension.

Table 1
Quotation From the Test: Story 1
Questions for story 1 Correct answer Child’s answer Point
1. Who was this story about? A girl A girl 1
2. Why did she put on a hat? She was cold/was freezing I dont know 0
3. What did the hat look like? Yellow Green 0
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Data Collection and Analysis

In the process of adapting the listening comprehension assessment test to the Turkish language, it was
planned to get permission by first contacting the corresponding author. For this purpose, an e-mail was sent to
Mjelve Hagen on 14 March 2022 and a permission letter was written from him regarding the adaptation of the test
into Turkish. Mjelve Hagen gave approval for the adaptation of the test to Turkish on March 16, 2022 and shared
the assessment tool. Then, the test items were translated from English to Turkish by a total of five experts, one
from the field of pre-school education, two experts from the field of special education, one from the field of Turkish
language teaching and one from the field of assessment and evaluation. Experts evaluated all Turkish translations
simultanously to determine the best one reflecting the original item in terms of cultural meaning. After this stage,
experts translated the Turkish items back into English and compared them with the items in the original instrument,
and language equivalence was ensured.

In the study, an instrument to measure the listening comprehension ability was administered and data
matrix was constructed based on a dichotomization process in which correct responses were coded as one (1), and
wrong responses or nonresponses were coded as zero (0). Since the instrument proposes to measure a cognitive
construct, probabilities of the item responses were expected to increase monotonically conditional to the ability
continuum. Therefore, the use of 2PLM, a dominant model was considered to be appropriate to construct measured
in the study. In terms of sample size, studies in the literature were evaluated for the applicability of 2PLM in the
study (Akour & Al-Omari, 2013; Weiss & Minden, 2012). With the investigations based on Monte Carlo
simulation, Weiss and Minden (2012) showed that the parameters estimated through 2PLM were close to their true
values in terms of mean, RMSE, and bias values under 25 and 50 test length conditions when the sample size was
200. In their study based on real data, Akour and Al-omari (2013) showed that a sample of 200 people resulted in
acceptable estimates when the test length was more than 15 with 3PLM. Considering the sample size and test
length in the study, it was concluded that a sample size of 200 would be sufficient for 2PLM.

In the study, as in the original test development process, unidimensional 2PLM, an item response theory
model, was used for the model estimation. In this direction, the assumptions of unidimensionality, local
independence and monotonic increase in item characteristic curves were examined.

Firstly, confirmatory factor analysis (CFA) based on the tetrachoric correlaton matrices via the M-Plus
software was conducted to test the unidimensionality assumption. For the analysis, unweighted least squares
method was used. The assumption was tested though evaluation of the obtained fit indidices (RMSEA, CFI, TLI)
and standardized factor loadings.

Secondly, Q3 statistic (Yen, 1984) was used for the assumption of local independence. In this direction,
Q3 statistics were obtained based on the 2PLM estimation. Expressed as a correlation coefficient of residuals
between items, the Q3 statistic is a statistic that shows the degree of dependence between item pairs. To assess the
degree of local independence, the relationship between all possible pairs of items needs to be examined. For this
reason, the Q3 statistics between a total of 630 item pairs as a binary combination of 36 were obtained with the
mirt R package (Appendix). Although 0.2 is the generally used boundary in the evaluation of the Yen's Q3 statistic,
there is no clear cut-off score to be used. In their studies, Christensen et al. (2017) showed with various simulations
that the cut-off score can change according to some characteristics of the data set (number of items, number of
response categories, sample size, etc.). Marais (2013) recommends comparing the residual correlation values with
the mean of the item residuel correlation matrix to reveal a clear picture of local independence within the data set.
In this direction, the equation (1) was proposed. Q (3, max) in Equation (1) indicates the maximum value of Q3 in
the residual correlation matrix. Q3 is a value that indicates the average of all the values observed in the residual
correlation matrix.

From the Equation (2), a general average is obtained for the residual correlation matrix in which all item
combinations in the data set are taken into account. When Equation (1) and Equation (2) are evaluated together, it
is concluded that if the correlation matrix mean is negative, the assumption of local independence will be satisfied.
In the study, in order to make a more accurate assessment in terms of local independence, the proposed cut-off
point determination method based on the data set (Marais, 2013) and the method comparing the values with the
cut-off score accepted in various studies (< 0.2; Chen & Thissen, 1997; DeAyala, 2009) were used. Simultaneous
examination was carried out with two approaches, namely the comparison method.

Lastly, for the monotonicity assumption, item characteristic curves for each item were plotted. Then
assumption was tested by examining the change direction of response probability of each item conditionally to the
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ability continuum. After the examination, it was concluded that response probabilities of the items tend to increse
as ability level increase which shows that the assumption was met.

After testing the assumptions, validity evidences were provided with the item parameters, item
information functions, general fit statistics (RMSEA, AIC, AICc, SABIC, BIC, loglik) to compare models, and
item fit statistics (S-y2) obtained from the model estimation in the R (R Core Team) statistics software through the
MIRT (Multidimensional Item Response Theory; Chalmers, 2012) package. After the investigation of validity
evidences, marginal reliability coefficient was obtained to evaluate the degree of reliability of the measures. This
coefficient obtained under the IRT framework depends on the true score variance (Lord & Novick, 1968) and
interpreted as in the classical test theory (Dimitrov, 2003). Therefore, reliability of the measures was evaluated
based on the cut-off points (Salvucci et al., 1997) generally accepted in the classical test theory.

Results
Findings for Model Assumptions

For the unidimensionality assumption, CFA was conducted as one factor model and the fit indices
obtained from the analysis were presented in Table 2.

Table 2
Fit Indices Obtain from the CFA
Index Value Degree of fit
CFlI 0.915 >0.90
TLI 0.909 >0.90
RMSEA 0.031 <0.05

From the Table 2, it is observed that the CFI and TLI values are above the cut-off value 0.90, indicating
a good fit (Schermelleh et al., 2003) and RMSEA value is less than 0.05, indicating that the model fits the data
well. (Hu & Bentler, 1999). The item factor loadings obtained from the CFA and presented in Table 2 are above
the value of 0.30, except for one item. The obtained fit statistics and factor loadings point to a dominant factor and
support the one-dimensional structure. Since the factor loadings are item-based examinations, they were evaluated
simultaneously in the context of item parameters and item-based fit indices, and the results were presented
accordingly.

In order to test the local independence assumption, firstly the method based on the residual correlation
between the item pairs which is proposed by Marais (2013) was used, and it was observed that the local
independence assumption was met for all item pairs. In addition to this method, when all possible Q3 values
between the item pairs are examined, apart from six item pairs (m14-m15 = -0.205; m4-m18 = -0.221; m1-m30 =
-0.214; m31-m32 = -0.204; m32-m33 = - 0.218; m33-m34 = -0.207), rest of the values were observed to be less
than the generally accepted value of 0.2. It is seen that percentage for item pairs that are above the limit value is
below the value of 0.01%. As the Q3 values between the item pairs above the limit (0.2) were close to 0.2 (absolute
values ranged between 0.205 and 0.221) and the number and degree of violations were low, the results obtained
from Q3 statistics were evaluated as there is no pattern in terms of local dependence among the items. In addition,
considering the fact that the Q3 value is a correlation value, these values are considered to be low and not to pose
a threat for local independence since the values are below 0.30. Based on the investigations both the method
proposed by Marais (2013) and the method of Q3 statistics, it was concluded that there is no violation of local
independence.

Finally, the monotonic increase assumption, one of the model assumptions, is taken into account. To test
this assumption, item characteristic curves plotting the item response probabilities conditional to the ability
continuum for each item were obtained and presented in blocks for each story, respectively, in Figure 2.

When the graphs are examined, it is observed that the probability of responding the items increases
conditional to the ability continuum. In other words, individuals with low ability level are less likely to answer the
items, while individuals with high ability level are more likely to answer the items. This result shows that items’
behaviors are generally monotonic and the assumption is met.
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Figure 2
Item Characteristic Curves
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Finding for Model Estimations

When evaluating the absolute model-data fit statistic (RMSEA = 0.057; 95%CI (0.50, 0.062)) regarding
the unidimensional 2PLM, it is seen that the model fits the data. In addition to the general model-data fit, item
based investigations were made from many aspects. In Table 2, the discrimination parameters, difficulty

Celikten-Demirel et al. 2023, 24(4)



ADAPTATION OF THE LISTENING COMPREHENSION TEST TO TURKISH CULTURE 516

parameters, correct response rates, values related to the S-y? fit index, the amount of information on the basis of
items, and the factor loading values observed as a result of CFA were presented.

Table 3
Results Obtained from Model Estimation

Story  Item number S er Correct 2 1(6) Factor
number (m) Discrimination Difficulty response rate S-x df p RMSEA o(-44) loading
Stor ml 2.25 -2.22 0.97 0.61 3 0.89 0.000 2.21 0.65
1 y m2 1.83 -1.58 0.88 7.84 12 0.80 0.000 1.80 0.55
m3 1.37 -2.03 0.90 1152 9 024 0.036 1.28 0.46

Stor m4 1.34 -1.45 0.82 16.01 15 0.38 0.018 1.30 0.51
2 y m5 1.36 -1.42 0.81 1194 15 0.68 0.000 1.32 0.52
mé 1.58 -1.23 0.80 938 15 0.86 0.000 1.56 0.57

Stor m7 1.09 -1.63 0.81 1393 15 0.53 0.000 1.01 0.44
3 y m8 1.35 -1.20 0.77 791 16 0.95 0.000 1.32 0.53
m9 1.18 -1.07 0.73 1242 17 0.77  0.000 1.14 0.50

Stor ml10 1.30 -1.01 0.73 2319 17 0.14 0.042 1.28 0.53
4 y mill 1.27 -0.92 0.70 2019 17 0.27 0.030 1.24 0.53
m12 1,04 -1.09 0.71 2637 17 0.07 0.051 0.98 0.44

Stor m13 1.27 -0.73 0.66 751 17 0.98 0.000 1.24 0.55
5 y ml4 1.40 -0.96 0.72 2357 17 013 0.043 1.38 0.56
m15 1.34 -1.09 0.75 2085 16 0.18 0.038 1.31 0.53

Stor m16 1.44 -0.98 0.73 1455 16 0.56 0.000 1.42 0.56
6 y m17 1.08 -0.96 0.69 2480 18 0.13 0.042 1.03 0.48
m18 1.09 -0.98 0.70 1964 17 029 0.027 1.05 0.50

ml19 0.96 -151 0.77 7.50 17 0.98 0.000 0.88 0.40

Story m20 1.28 -1.16 0.75 1076 16 0.82 0.000 1.24 0.54
7 m21 1.37 -1.12 0.75 1993 16 0.22 0.034 1.34 0.53
m22 143 -0.89 0.71 11.32 17 0.84 0.000 141 0.56

m23 0.59 -1.93 0.74 2060 18 0.30 0.026 0.44 0.27

Story m24 1.56 -0.83 0.70 1984 15 0.18 0.039 1.55 0.60
8 m25 151 -1.00 0.74 2075 16 0.19 0.037 1.49 0.56
m26 1.28 -0.75 0.67 16.60 17 0.48 0.000 1.26 0.54

m27 0.99 -1.46 0.77 18.05 17 039 0.017 0.91 0.44

Stor m28 1.52 -1.02 0.75 1550 16 0.49 0.000 1.50 0.58
9 y m29 1.53 -0.99 0.74 1993 16 022 0.034 1.52 0.60
m30 157 -0.72 0.67 2097 15 0.14 0.043 1.56 0.60

m31 1.63 -0.71 0.67 1061 14 0.72 0.000 1.63 0.63

m32 1.39 -0.98 0.73 1562 16 0.48 0.000 1.37 0.55

Stor m33 1.33 -0.96 0.72 2248 17 017 0.039 1.31 0.55
10y m34 1.19 -0.88 0.69 2206 17 0.18 0.038 1.16 0.52
m35 1.90 -0.69 0.68 1772 14 0.22 0.036 1.90 0.68

m36 1.26 -0.35 0.57 2518 16 0.07 0.052 1.24 0.57

The S-y2 results in the Table 2 indicates that all items fit the data well (p > .01 for all items; Orlando &
Thissen, 2000). Item discrimination parameters ranges from 0.59 to 2.25 and therefore all items distinguish
positively. In general, these values are compatible with the practical applications (Hambleton et al., 1991).
Information functions show that almost all of the information provided is in the skill range (-4, 4). Item difficulty
parameters range from -2.22 to -0.35. These parameters generally vary in the range of (-3, 3) in practical
applications, and the parameters obtained from this study are also within the expected limits. In addition, the fact
that these values are below zero indicates that the items are on the left side of the ability continuum and that they
can be considered as easy items (Hambleton et al., 1991).

Lastly, with the examination of the factor loadings, the factor loadings apart from the 23rd item are above
0.30. However, the fact that the 23rd item fits the data in terms of S-y2 statistics, the discrimination and difficulty
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parameter values are in the direction expected in practice and RMSEA value is low, and the factor loadings of the
other items in the block to which the item is related are above the general cut-off provides evidence that this item
could be kept in the measurement tool. In addition to these, the effect of this item on the model was also tested
statistically. In this direction, general model data fit statistics for the 36-item data set (Model_36) of the entire
measurement tool and the 35-item data set (Model_35) from which the 23rd item was removed, were presented,
and analyzes were conducted to see if the two models differed statistically and the results were presented in Table
4

Table 4

Fit Statistics and Comparison Results for Model_35 ve Model_36
AIC AlCc SABIC BIC logLik df p
Model_35 7480.51 7551.01 7493.67 7715.47 -3670.26 2.00 1.00
Model_36 7717.40 7793.03 7730.93 7959.08 -3786.70

From Table 4, it is seen that the fit statistics obtained under both models resulted in very close values.
According to the significance value, Model_36 and Model_35 do not differ significantly from each other. This
shows that removing item 23 from the measurement tool does not significantly affect model fit. It was concluded
that the item should be kept in the measurement tool so that the other three items in the block to which this item is
linked could also be included in the measurement tool and there would be no loss of information.

In order to observe at which level of the ability continuum the measurement tool provides more
information, a graph was drawn for the test information function in the range (-4, 4) and was presented in Figure
3.

Figure 3

Test Information Function . .
Test information

Information

4 2 0 2 4
Theta

Graph of test information indicates that the maximum amount of information is provided at the low end
of the skill continuum. These results were similar in the original of the continuum, where the test information
function was at its maximum point at the low end of the ability continuum (¢ = -0.31). Based on the CFA and IRT
analyzes carried out, it was concluded that sufficient evidence for validity was obtained for the 36-item Turkish
form of the measurement tool.

In addition to the validity study, a reliability study was conducted for the measurement results obtained
from the measurement tool. In this direction, the marginal reliability coefficient, which is considered within the
scope of one-dimensional IRT, was calculated resulting with the value of 0.86. Comparing the coefficient with the
cut-off points for reliability (Salvucci et al., 1997), it was concluded that the reliability of the measurement results
was high.

Discussion

In this study, by Hagen et al. (2022), the validity and reliability of the Turkish adaptation of the Listening
Comprehension Test (LURI), which was developed to evaluate the listening comprehension skills of preschool children,
was examined. In the study, the validity and reliability study of LURI was conducted on 212 preschool children with an
average age of 68 months.
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The results of the study show that LURI can be used in the evaluation of preschool children's listening
comprehension skills and can make valid and reliable measurements. According to the results of the reliability and
validity analyses, the Listening Comprehension Test adapted to the Turkish culture consists of a single factor and 36
questions, as in the original. Based on the discrimination parameters obtained as a result of the IRT analyses, it was
concluded that the items discriminated well between individuals. When the amount of information obtained based on
item information functions is examined, some observe that almost all the information provided is between the expected
ability scale limits in practice. This situation provides evidence that the measurement tool can be used in line with its
purpose. When the difficulty parameters are examined, the results got here indicate that the items are easy. From the
graph obtained from the test information function, it was observed that the graph peaked at the low part of the ability
scale, and the result got from this was like the result in the original measurement tool. When the factor load values of
the items obtained as a result of the CFA analysis carried out for the unidimensionality assumption are examined, it is
seen that only the factor load value of the 23rd item is below 0.30. However, it was observed that the value of this item
was close to the cut-off point of 0.30, the fit value on the basis of the item was good, and it was compatible with practical
applications in terms of item parameters and the amount of information it provided. In addition, it was observed that the
factor loading values of the other items in the story block to which the item was linked were good and these items were
also suitable for other item-based examinations. For this reason, it was decided that it would be appropriate to include
the 23rd item in the measurement tool in order to avoid loss of information. In order to provide evidence for the
appropriateness of this decision, the results were presented by comparing the 35-item model (Model_35) in which the
23rd item was removed and the model without it (Model_36). As it was found that removing item 23 from the
measurement tool did not significantly affect the model fit, statistical evidence was provided that it would be appropriate
not to remove the item in question. After the validity study, the marginal reliability coefficient, which is suitable for one-
dimensional models within the scope of ITC, was obtained for the reliability study. According to the results obtained
here, the reliability level of the measurement results obtained from the measurement tool was found to be high. As a
result, based on the validity and reliability analyses carried out, it was concluded that sufficient evidence was obtained
for the 36-item Turkish form of the measurement tool.

Individuals make sense of the outside world by reading and listening. The development of these two skills
directly affects each other. Today, listening skill is rapidly replacing reading skill. Since listening skills are at the
foundation of all academic skills, it is an inevitable result that problems experienced in these skills affect all academic
skills (Kavcar et al., 2005). Therefore, early recognition of the results in listening comprehension skills and
implementation of necessary interventions is very important for the future academic success of these children.
Individuals make sense of the outside world by reading and listening. The development of these two skills directly affects
each other. Today, listening skill is rapidly replacing reading skill. Since listening skills are at the foundation of all
academic skills, problems experienced in these skills inevitably affect all academic skills (Kavcar et al., 2005). Therefore,
early recognition of the results in listening comprehension skills and implementation of necessary interventions is
significant for the future academic success of these children. Studies have found significant relationships between
reading difficulties and listening comprehension skills (Jong & der Leij, 2002; Lehto & Anttila, 2003). Here, it becomes
crucial to follow up with the students who have problems in their listening comprehension skills from an early age. This
test, adapted within the scope of this study, will be a valuable data collection tool in evaluating the listening
comprehension skills of preschool children. It is thought that regular determination of children’s listening comprehension
skills by their teachers in the early period will also be effective in preventing academic difficulties that may arise in the
future.

An essential task of preschool teachers is to monitor children's language development and identify their support
needs. Studies show that teachers need to assess children's language skills better, and therefore some children at risk
may not be identified in the preschool years (Cabell et al., 2009). Therefore, this tool is considered necessary for
eliminating listening comprehension difficulties of preschool children in Turkey, assessing their listening comprehension
skills, and preparing effective and appropriate programs for developing these skills.
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Appendix
Results for Q3 Statistics

ml m2 m3 mé m5 mé m7 m8 m9 ml0 mll ml2 m13 ml4 ml5 mi6 ml7 ml8 ml19 m20 m21 m22 m23 m24 m25 m26 m27 m28 m29 m30 m31 m32 m33 m34 m35 m36
ml NA -0,068 -0,093 0,105 -0,071 007 -0,119 -0,153 -0,117 -0,125 -0,094 -0,08 -0,106 -0,095 -0,12 0,084 0,087 -0,086 -0,089 -0,081 -0,16 -0,076 0,069 -0,151 -0,094 -0,147 -0,07 -0,175 -0,074 -0,214 -0,123 -0,131 -0,073 -0,073 0,107 -0,092
m2 0,995 NA 0,057 0,06 0,044 0,038 -0,063 -0,135 -0,074 -0,143 -0,078 -0,124 -0,062 -0,102 -0,129 -0,048 -0,117 -0,143 -0,115 -0,059 -0,18 -0,203 -0,177 -0,042 -0,095 -0,197 -0,239 -0,065 -0,097 -0,081 -0,14 -0,097 -0,127 0,037 -0,06 -0,072
m3 1,831 0,687 NA -0,172 0,029 -0,078 -0,124 0,025 -0,051 -0,152 -0,137 -0,078 -0,17 -0,102 -0,17 -0,042 -0,096 0,043 -0,082 0,07 -0,133 -0,116 -0,067 -0,191 -0,039 -0,107 -0,119 -0,062 0,028 0,11 -0,048 0,042 -0,131 0,056 -0,112 -0,112
m4 2359 2,385 6,238 NA 0,028 0,065 -0,027 -0,191 -0,049 -0,062 -0,039 0,011 0,027 -0,078 -0,143 0,017 -0,076 -0,221 -0,013 -0,048 -0,083 -0,173 0,026 -0,068 -0,139 -0,206 0,057 -0,16 -0,066 -0,126 -0,205 -0,096 -0,127 -0,025 -0,056 -0,039

m5 107 0413 0,176 0,161 NA -0,13 0,047 -0174 -0,059 -0,048 -0,027 0,043 -0171 0,021 -0,178 -0,033 -0,111 -0,035 -0,021 -0,01 -0,144 -0,158 -0,06 -0,079 -0,027 -0,168 -0,083 0,036 -0,052 0,032 -0,072 -0,107 -0,063 -0,131 -0,048 -0,145
mé6 1,048 0312 128 0902 3,575NA 0,008 -0,167 -0,105 0,102 -0,099 -0,128 -0,08 -0,114 -0,124 -0,057 0,135 -0,129 -0,06 -0,153 -0,064 -0,209 -0,018 -0,039 -0,051 -0,172 -0,096 -0,023 -0,102 -0,194 -0,105 -0,035 -0,112 -0,083 -0,078 -0,042
m7 2,988 0841 3,235 0,51 0467 0,014 NA -0,12 -0,057 -0,068 -0,023 0,043 -0,046 -0,058 -0,098 0,032 0,019 -0,081 -0,104 -0,055 0,041 -0,078 -0,098 -0,028 -0,168 -0,066 -0,034 -0,017 -0,17 -0,058 -0,062 -0,126 0,047 -0,176 -0,04 -0,046

m8 4932 3863 0,132 7,767 6442 5901 3,038 NA -0,041 0,022 -0,108 0,011 -0,073 -0,166 -0,012 -0,04 -0,012 0,028 -0,161 0,066 -0,091 0,03 0,045 0,022 -0,055 -0,114 0,006 -0,073 -0,035 -0,087 0,041 -0,112 0,028 -0,118 -0,11 -0,113
m9 2901 1,155 0,554 0502 0,734 2,329 0679 0,352 NA -0,021 0,044 -0,188 0,068 -0,057 -0,08 -0,046 -0,109 -0,019 -0,06 -0,127 -0,09 -0,061 -0,082 -0,039 -0,081 -0,028 0,027 0,091 -0,106 003 -0,13 -0,016 -0,125 0,032 -0,188 -0,046
ml0 3315 4346 4877 082 0492 2222 0985 0,01 0,09 NA 0,018 -0,156 -0,064 -0,051 -0,072 -0,084 0,082 -0,073 -0,026 -0,095 -0,082 -0,021 0,013 -0,097 -0,017 -0,081 -0,059 -0,046 -0,169 -0,119 -0,147 0,034 -0,031 -0,036 -0,141 -0,121
mll 1,871 1291 3,98 0323 0157 2,066 0,116 2,463 0418 0,07 NA -0,166 0,076 -0,195 -0,037 -0,051 0,045 -0,174 -0,1 -0,148 -0,182 -0,029 0,024 -0,11 -0,106 -0,038 0,016 0,087 -0,109 -0,073 -0,059 0,065 -0,025 -0,02 -0,115 -0,127
ml12 137 3257 1286 0024 038 3477 038 0,028 7508 5133 5,869 NA -0,185 -0,105 -0,174 -0,016 -0,182 0,068 0,078 -0,061 0,012 -0,065 0,025 0,079 -0,083 -0,073 -0,03 -0,032 -0,085 -0,107 0,038 -0,053 -0,062 -0,05 -0,036 -0,118
ml3 2381 0803 6,137 0,149 6,234 1353 0457 1,126 0975 0877 122 7,267 NA 0,037 -0,021 -0,113 -0,095 0,03 -0,062 -0,071 -0,082 0,032 -0,027 -0,072 -0,058 -0,108 0,028 -0,138 -0,104 -0,063 -0,051 -0,054 -0,085 -0,025 -0,049 -0,041
ml4 1916 2207 2,222 1288 0,91 2,753 0,711 5871 0696 0,544 8,079 2337 0,297 NA -0,205 -0,037 -0,095 0,017 006 0,017 -0,077 -0,074 0,064 -0,073 -0,139 -0,058 -0,015 -0,11 0,028 -0,076 -0,062 -0,105 -0,114 0,025 -0,036 0,045
ml5 3,058 3533 6,124 4341 672 3253 2033 003 1362 109 0297 645 0,097 85909 NA -0,057 -0,027 -0,044 -0,09% 0,012 0,019 -0,07 -0,088 -0,09 -0,027 0,071 -0,083 0,016 -0,029 -0,032 0,075 -0,082 -0,09 -0,028 -0,155 -0,042
ml6 1501 048 0368 0063 0227 07 0214 0344 0455 1493 0549 0,051 2,725 0,295 0,692 NA -0,194 -0,035 -0,076 0,134 -0,16 -0,084 -0,207 -0,084 -0,106 -0,087 0,036 -0,077 -0,109 -0,128 -0,091 -0,05 -0,037 -0,128 -0,109 -0,191
ml7 1611 2924 1959 1214 2,608 385 0079 0033 2513 1413 0425 7,007 1932 1922 0,159 7,998 NA -0,167 0,07 -0,115 -0,056 -0,144 -0,031 0,027 -0,029 -0,09 0,153 -0,065 0,066 -0,231 -0,068 -0,065 0,023 -0,085 -0,08 -0,101
ml8 1,568 4,361 0,385 10,393 0,253 3542 1403 0,167 008 1,123 6399 0991 0,189 0,063 0406 0,266 5886 NA -0113 0,031 -003 0044 -007 -0136 0016 0,073 -0,124 -0,038 -0,114 0,032 -0,032 -0,021 -0,017 -0,058 -0,201 0,084
m19 1682 2,781 141 0034 0095 0,758 2284 5524 0,77 0139 2,111 1295 0824 0,776 1949 1229 1,05 2,686 NA -0,151 0,016 -0,107 0,051 003 -0044 -0,08 0,045 -0,158 -0,024 -0,137 -0,054 -0,033 0,017 -0,042 0,039 -0,038
m20 1381 0,732 1036 049 0023 496 064 0914 3444 1916 4668 0,79 1081 0058 0,028 3829 2815 02 4803NA -0,13 -0,068 -0,094 0,023 -0,117 -0,089 -0,04 -0,112 -0,014 -0,106 -0,033 -0,105 -0,024 -0,068 -0,084 -0,095
m21 5453 6,899 3,767 1462 4379 0879 036 1,758 1,735 1432 7001 0028 1,412 1261 0,08 5454 0673 0,193 0,053 3,565 NA -0,056 -0,076 0,048 004 0,132 -0,144 -0,123 -0,061 -0,036 -0,059 -0,092 -0,054 -0,078 -0,119 -0,044
m22 1,237 8769 2866 6319 5322 9263 1274 0,18 078 009 018 0887 0214 1,151 1,029 15 4367 0419 2428 0972 0,673 NA -0,123 -0,145 -002 -003 -0,119 -0,112 -0,144 0,043 0,031 -0,131 -0,074 -0,124 0,084 0,035
m23 1,007 6673 094 0146 0774 0068 203 0426 143 0037 0117 0132 0,154 0859 1,636 9,042 0204 1,034 0559 1,888 1213 3,182NA -0,113 -0,173 -0,024 0,091 -0,051 0,086 0,041 -0,089 0,027 0,019 -0,025 -0,095 0,07
m24 485 0373 7,763 0967 1314 0328 0164 0,05 0322 198 2581 1315 1,103 1,145 1,718 1485 0,157 3929 019 0116 049 4454 2,711 NA -0,186 -0,088 -0,067 -0,067 -0,189 -0,087 -0,055 -0,044 0,049 -0,123 -0,113 -0,077
m25 1873 1893 0318 4,122 0149 0547 5961 0641 139 0058 2401 1454 072 4,102 0153 2389 0,182 0,056 0411 2925 0,347 0087 6,375 7,357 NA -0,022 -0,103 -0,091 -0,124 -0,054 -0,06 -0,131 -0,048 -0,095 -0,035 -0,088
m26 4593 8199 2438 9,002 5991 6,248 0916 2,754 0,167 138 0307 1,135 2,487 0,715 1,067 1608 1,719 1123 1369 1,682 3,701 0,192 0,12 1,634 0,106 NA -0,184 -0,111 -0,144 0,105 -0,047 -0,091 -0,08 0,045 -0,079 0,053
m27 1,042 12,093 3,018 0692 1448 1939 0246 0008 0,15 0745 0,057 0192 0,171 0,048 1456 0,268 4936 3,249 0429 0335 4,417 3,003 1,744 0952 2,239 7,178 NA -0,145 0,185 -0,173 -0,088 0,015 -0,03 -0,123 -0,058 -0,136
m28 648 0898 0817 5451 0275 0,111 0,058 1,125 1,744 0439 1616 0218 4,039 2554 0056 1,255 0,883 0313 5293 2,644 3212 2,669 0541 095 1,771 2,633 4,465NA -0,094 -0,067 -0,161 0,134 -0,086 -0,025 -0,271 -0,058
m29 1,158 1997 0,162 0932 0577 2223 6,107 0,257 2392 6,026 2521 1533 2,295 0,165 0,182 2519 0923 2,756 0,123 0,044 0,799 4,426 1566 7606 324 4392 7,239 1,886 NA -0,165 0,032 -0,088 -0,03 -0,019 -0,044 0,028
m30 9671 1377 2,575 3356 0218 7962 0,703 1613 0,194 3,022 1,126 2414 0854 1236 0214 3,491 11277 0,214 4,005 239 0271 038 0357 1613 0612 2326 6361 0,949 5783 NA -0,167 -0,048 -0,162 0,039 -0,082 0,037
m31 3222 4165 0489 893 1,11 2324 0823 0349 3562 459% 0,741 0299 0,557 0824 1,19 1,772 0967 0,211 0623 0,236 0,749 0,203 1691 0632 0,764 0465 1,631 5528 0,221 5902 NA -0,204 0,084 -0,155 -0,089 -0,05
m32 3,634 2,002 0368 1973 2425 0263 3362 2,659 0053 0244 0884 0591 0609 2359 1432 0537 0892 0093 023 233 1813 3659 0,152 0419 3,645 1,752 0,049 3,783 1646 0486 8,803 NA -0,218 0,095 -0,199 -0,131
m33 1,14 3421 3,647 3,402 0844 2674 0464 0,68 3302 0197 0,127 0823 1531 2,738 1,709 0,292 0,113 0061 0064 0117 0621 1155 0075 0509 0494 1361 019 1573 0,195 5587 1,485 10,097 NA -0,207 -0,12 -0,031
m34 1,136 029 0665 013 3611 1451 6576 2,938 0216 0273 0,081 0522 0,131 0,138 0166 3481 154 0,725 0381 099 1292 3241 0,132 3,194 1908 0434 3,191 0,132 0076 0,323 5108 1912 9,102 NA -0,107 0,037
m35 2,408 0,769 2,66 0666 0487 1284 034 2,543 7467 4235 2,789 028 0,506 0271 5096 2513 1367 8551 0317 1,501 2,988 1513 1,927 2686 0265 1322 0,725 15598 0418 1418 1,684 8391 3,047 2,406 NA 0,055
m36 1814 1105 2642 0331 4451 0375 0456 2,711 0448 3,092 3,406 2942 0358 0438 0377 7,731 2,178 1501 0306 1919 0402 0266 1,052 1,248 1,657 0594 3909 0,72 0,172 0286 0532 3,656 0,206 0,296 0,644 NA
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