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Ozet: Bu c¢alisma, okuma becerilerinin klinik degerlendirmesinde kullamilan
metinlerin nicel dilbilimsel ozelliklerini degerlendirmek iizere R programlama dili
temelli bilgisayar destekli bir metin analiz araci gelistirmek ve bu aragla yeni
olusturulan metinleri test etmeyi amacglamaktadir. Bu baglamda, arastirmacilar
tarafindan anlati metni “Cifte Siirpriz” ve bilgilendirici metin “Deniz Yildizlar:”,
dilbilimsel ve yapisal karmasiklik acisindan ii¢ farkly diizeyde yazilmistir. Ortografik
benzerlik (OLD-20), bigram sikhg, soézciik sikligi, morfolojik karmagiklik ve
okunabilirlik gibi nicel parametreler, ilgili R paketleri (“tidytext”, “vwr” ve
“strngram” paketleri) kullanilarak toplam alti testte hesaplanmistir. M2a ve M2b
metinlerinin, dilbilimsel parametreler agisindan birbirine en yakin metinler oldugu
belirlenmistir. Boylelikle, okuma becerilerinin degerlendirilmesinde kullanilacak
metinlere iligkin nicel kriterler belirlenmis ve Tiirkcede ilk kez R dilinde bir metin
analiz araci gelistirilmis; ayrica, iiretilen metinler bu gelistirilen arag kullanilarak test
edilmistir. Caligsma, nicel metin degerlendirmesi icin veriye dayali ve tekrarlanabilir
bir yontem sunarak arastrma ve tamlama uygulamalari igin Tiirk¢ce okuma

materyallerine katki saglamaktadir.
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Okuma, hedefe yonelik amagli bir beceridir (Kucer, 2014). Amag ise kodu ¢oziip yazili dili
anlamadir (Hoover ve Gough, 1990). Bu kapsamda, okuma harf (letter), yazibirim (grapheme),
diyakritik (diacritic) ya da diger yazili isaretlerin beyin-okuma aglar tarafindan islemlenerek
yorumlanmasi ve anlamlandirilmasi siireci olarak tanimlanmaktadir (Cetinkaya, 2010). Bu

* Sorumlu Yazar: Esmehan OZER E-mail:esmehann@gmail.com Adres: Gazi Universitesi, Gazi Egitim Fakiiltesi, Tiirkiye

The copyright of the published article belongs to its author under CC BY 4.0 license. To view a copy of this licence, visit

http.//creativecommons.org/licenses/by/4.0/

ISSN: 1301-0085  e-ISSN: 1309-0275

329

http://doi.org/10.9779/pauefd. 1619827



Ozer vd. PAUEFD, 66, 329-347 [2026]

stire¢ ilk olarak goz ve gorsel sistemle baslayip hizli ve basarili bir sekilde dil islemleme
sistemince devralinmaktadir (Perfetti, 1999, 2012). Bir baska deyisle okuma, okura gorsel bilgi
saglanmasiyla baglamaktadir. Ardindan okumaya 6zgii siireclerde gorsel girdinin dil girdisine
dontstiiriilmesi saglanip yazili dili anlama amaciyla dilbilgisi ve anlam aktiflestirilmektedir
(Perfetti, 1999). Boylece okumanin nihai amaci olan anlama i¢in yaz1 sistemi ve biligsel
islemlemeler etkin bir sekilde kullanilmaktadir. Giinliik hayatta ve is yasaminda 6n kosul olan
okuma, akademik basarida ¢ok giiglii bir role sahiptir (Yildiz, 2013). Bununla beraber okuma,
es zamanli ve/veya birbirinin ardi sira gerg¢eklesen duyusal, norolojik ve bilissel-dilsel
islemlerin esglidiimiinii gerektiren karmasik bir beceridir (Rayner ve Reichle, 2010). Bu ¢ok
bilesenli karmagik becerinin gerceklesmesinde okunan metin ve sozciiklerin 6zellikleri de rol
oynamaktadir. Alanyazin incelendiginde okumay1 etkileyen metin ve sozclik diizeyinde
niceliksel Ol¢iitler oldugu goriilmektedir. Bunlar: (i) metnin okunabilirligi (readability)
(Cetinkaya, 2010), (ii) metin tiirii (Bastug, 2012), (iii) sozciiklerin siklig1 (frequency) (Rayner,
1998), (iv) sozciiklerin uzunluklart (length) (Rayner wvd., 2011), (v) ortografik
komsuluk/yakinlik  (Andrews, 1997), (vi) morfolojik/bi¢imbirimsel  karmasiklik
(morphological complexity) (Levesque vd., 2021; Verhoeven vd., 2011) gibi c¢esitli
degiskenlerdir.

Metnin okunabilirligi, metnin okur tarafindan ne kadar kolay ya da zor anlasilir oldugudur
(Atesman, 1997). Metinlerin okunabilirliginin hesaplanmasinda kullanilan okunabilirlik
formiilleri, metnin yapisal 6zelliklerinden yola ¢ikarak metinleri okuma zorluklarina ya da
kolayliklarina gore agamali bir bi¢imde simiflandirmay1 hedefleyen kestirim araglari olarak
ifade edilmektedir (Cetinkaya, 2010). Tiirk¢e okuma metinlerinde Atesman (1997), Bezirci ve
Yilmaz (2010) ve Cetinkaya ve Uzun’un (2010) 6nerdigi farkli formiiller mevcuttur [Milli
Egitim Bakanligi (MEB), 2021]. Ote yandan bu formiillere iliskin ayn1 metinler iizerinde farkli
sonuglar vermeleri, formiillerde hece, sozciik ve tlimce sayilarinin esas alinmasi gibi ¢esitli
elestiriler yer almaktadir (MEB, 2021).

Okuma becerisini etkileyen bir baska degisken ise metnin tiirline iligskin yapisi oldugundan
okura metin yapisinin 6gretiminin kritik oldugu belirtilmistir (Hamzaday1 ve Batmaz, 2022;
Hebert vd., 2016). Bilgilendirici ve Oykiileyici metin tiirleri ise metinlerin 6nemli ana
bigimlerindendir (MEB, 2019). Oykiileyici metin, birbirleriyle iliskili unsurlarin bazen agikca
bazen ise metne sindirilerek olusturuldugu metindir. Bilgi verici metin ise belli bir konuda bilgi
verip, diisiince aktaran ve dneri sunan yazi olarak tanimlanmaktadir (Basaran ve Akyol, 2009).

Bir sozctigiin dilde sik¢a gegmesi, bu sézctigiin taninmasini hizlandirmaktadir (Zevin, 2009).
Ornegin, milyonda 50 kez gériilen bir sozciik, milyonda 10 kez gériilen bir sdzciikten daha hizli
bir bigimde okunmaktadir. Dolayisiyla okurlar yiiksek frekansh sozciiklere diisiik frekansl
sozcliklerden daha hizli ve dogru tepki vererek okumalarini gergeklestirmektedirler (Yap ve
Balota, 2015). Erten ve digerleri (2014), Tiirk¢e sozciik okumada sozciik sikliginin diisiik
olmasinin yaklasik 92 milisaniyelik (ms) bir gecikmeye neden oldugunu tespit etmislerdir.

Okumay1 etkileyen bir baska degisken ise sozciik uzunlugu yani sézciiklerin harf sayisi oldugu
goriilmektedir. Uzun sozciiklerin daha uzun okuma siirelerine sahip olduklar: bilinmektedir
(New vd., 2006). Bir baska deyisle bir s6zciigiin harf sayis1 8-13 harf arasindaysa bu durum
sOzcliglin okunmasini etkilemektedir. Dolayisiyla sdzciik uzunlugu, okuma sirasinda okurun
sabitleme (fixation) siirelerini ve sekme (saccade) genliklerini etkileyen en Onemli
degiskenlerdendir. Okuma esnasinda okurun gozleri uzun bir sozciik ile karsilastiginda, daha
uzun siire sabitleme geceklestirirken bu sozciikleri okumadan atlama olasilig1 daha diistiktiir.

RN 154 2 ¢ b4

Dillerde, “i¢in”, “ile”, “ve”, “ama” gibi islev sozciiklerine gore uzun sdzciliklerde daha uzun
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sabitleme yapilmakta, bu durum da dogal olarak okuma siiresini arttirmaktadir (Rayner, 1998,
2009).

Okurlarin okuma siirecinde etkisi olan bir baska degisken ise ortografik komsuluk boyutudur
(orthographic neighborhood size). Coltheart ve digerleri tarafindan ilk kez 1977°de ifade
edilmistir (Yarkoni vd., 2008). Ortografik komsuluk boyutu, bir soézciiglin tek bir harfi
degistirilerek ayni uzunlukta olusturulan yeni sozciiklerin sayisi olarak tanimlanmaktadir.
Ornegin “siit” sdzciigiinden “siiz”, “siir”, “siis”, “sat”, “set”, “tiit” ve “kiit” gibi yedi ortografik
komsusu olan sozciik elde edilebilir. Bir¢ok dilde okuma esnasinda s6zctigiin bir¢cok ortografik
komsusu olmasi durumunda sozciiklerin daha hizli bir sekilde okundugu raporlanmistir
(Andrews, 1997). Tiirkcede ise ortografik komsuluk boyutunun okuma tizerine herhangi bir
etkisi olmadig1 bulgulanmustir (Erten vd., 2014). Ote yandan ortografik komsuluk boyutunun
sadece tek bir harf degisikligi ile olusturulmasi, bu durumun disinda ise sozciikteki harflerin
yer degistirmesi, sdzciikteki bir harfin silinmesi ya da sdzciige yeni bir harf eklenmesi gibi farkli
islemleri kapsamamasi gibi smirhiliklarindan dolayr Yarkoni ve digerleri (2008) yeni bir
ortografik benzerlik Olgiitii  gelistirmislerdir. “Ortografik Levenshtein uzaklig1-20”
[orthographic Levenshtein distance-20 (OLD-20)] bir sozciikte en az sayida yapilan harf
degisikligi (yer degistirme, ekleme, ¢cikarma) ile 20 yeni sézclik olustururken yapilan degisiklik
sayisinin ortalamasini ifade etmektedir. Bir sozciigiin OLD-20 degeri ne kadar diistikse o kadar
az harf degisikligi ile yeni sozciikler tiiretilebilmektedir. Calismalarda diisiik OLD-20 degeri
olan soOzciikleri okumanin daha kolay oldugu belirtilmekle birlikte (Yarkoni vd., 2008),
Tiirkcede bu durumun tersi gosterilmistir (Erten vd., 2014). Dolayistyla OLD-20’nin Tiirkce
okuma iizerinde kolaylastiric1 bir etki yerine engelleyici bir etkiye sahip oldugu
distiniilmektedir.

Iki birimden olusan bir dizi “bigram” olarak ifade edilmektedir. S6z gelimi, Tiirkcede masa
sOzcligli “ma”, “as” ve “sa” bigramlarini igermektedir. Bigram siklig1 (bigram frequency) ise
bir ortografideki bir bigramin sikliginin dl¢iimiidiir (Santangelo, 2023). Ornegin Ingilizcede
“th”, “he” ve “in” bigramlarinin “qu” ve “nk” bigramlar ile kiyaslandiginda metinlerde daha
sik kullanmildig1 goriilmektedir. Bigram sikliginin, s6zciiksel karar verme (lexical decision)
(Muncer vd., 2014; Schmalz ve Mulatti, 2017) ve sozciikleri isimlendirme (word naming)
(Muncer vd., 2014) gorevlerinde etkilerinin oldugu ifade edilmektedir. Bigram sikligimin
okumaya olan etkileri tartisilmaya devam ederken sesli okumay1 hizlandirici etkisine iliskin

giiclii kanitlar oldugu da raporlanmistir (Schmalz ve Mulatti, 2017).

Morfolojik farkindalik (morphological awerness) ve morfolojik olarak karmasik sdzciiklerin
tanimlanmasi arasinda anlamli bir iligki bulunmaktadir (Carlisle, 2000). Dolayistyla dilin en
kiiciik birimi olan morfemlerin farkindaliginin okumanin nihai amaci olan anlama becerisi ile
iliskili olup bu iligski morfolojik olarak karmagik olan sozciiklerden etkilendigi bulgulanmistir
(Liu vd., 2024). Ornegin Ingilizce “work” sozciigii “works”, “workers” ve “working” gibi
cekimlenebilecegi gibi 6n ve son ekler alarak “rework™ ve “worker” olabilir. Ayn1 zamanda
“work” sozciigii, birlesik sozciik olup “workplace” olarak da karsimiza c¢akabilir (Borleffs vd.,
2019). Bu sozciiklerin morfolojik karmasikliklarinin ¢oziimlenerek analiz edilebilmesi
cocuklarin okuma ve anlama becerilerine yansimaktadir (Levesque vd., 2021; Verhoeven vd.,
2011). Bu baglamada ise metinlerde yer alan sozciiklerin morfolojik karmasikliga iliskin
Ozelliklerinin okumada 6nemli bir role sahip oldugu ifade edilebilir.

Okuma becerisinin degerlendirmesinde ve kazandirilmasinda metinlerden yararlanilir (Milli
Egitim Bakanligi [MEB], 2019). Metin, anlam agisindan biitiinliik tasiyan dil parcasidir (Pilav
ve Oguz, 2013). Bilgi, duygu ve diisiincelerin ¢esitli bicim, anlatim ve noktalama 6zelliklerine
gore yerlestirildigi yapilar olarak da ifade edilmektedir (Giines, 2013). Metinler, okumanin en
onemli kaynak ve materyalleridir. MEB’e bagli Talim ve Terbiye Kurulu Baskanliginin “Taslak

331



Ozer vd. PAUEFD, 66, 329-347 [2026]

Ders Kitabi1 ve Egitim Araclar1 ile Bunlara Ait Elektronik Iceriklerin Incelenmesinde
Degerlendirmeye Esas Olacak Kriterler ve Agiklamalar1” (2023) kitapgiginda ders kitaplarinda
yer alacak metinlere iliskin dil ve iislup, yazi dili standartlarina uygunluk ile anlam ve anlatim
basliklarinda sunulan 6lciitler yer almaktadir. Bu baglamda metinlerde yabanci sozciiklerin
kullanilmamasi, sinif seviyesine uygun ve sozvarligini zenginlestirmeye yonelik dil kullanima,
anlatimin basit ve yalin olmasi, okumay1 yavaslatmamasi ve kolay okunabilir nitelikte olmasi
gerektigine iligkin agiklamalar bulunmaktadir. Zira alan yazinda okuma becerisini etkileyen
sozclk sikligi, uzunlugu, ortografisi ve metnin okunabilirligi ile ilgili bir¢ok degisken ifade
edilmesine ragmen Tiirkce metin yazarlarinin 6grencinin diizeyine uygun metinleri bu
degiskenlere iligskin nasil olusturduklarina yonelik net bilgilere ulasilamamaktadir. Metinlerin
daha ¢ok yazarlarin tecriibe ve hissiyatlarina gore yazildig: ifade edilebilir. Ote yandan alan
yazinda metin zorlugu ve metin tiirlerinin yazimi konular1 en ¢ok caligilmasi ihtiyag olunan
konular arasinda yer almaktadir (Duran ve Kargin, 2022). Ayn1 zamanda alan yazinda okumay1
etkileyen faktorlerin metin baglaminda niceliksel olarak bir biitiin halinde ele alinmadig:
goriilmektedir.

Yukarida siralanan okuma becerisinin hizini ve siiresini etkileyen metin ve sézciik diizeyindeki
niceliksel Olclitler baglaminda metinlerin  olusturulmasi  okuma becerisinin  klinik
degerlendirilmesi agisindan kritiktir. Bu Olgiitler biitlinselliginde olusturulmayan metinlerin
okuma becerisinin klinik degerlendirilmesinde sorunlara yol actigi diisiiniilmektedir. Bu
Olciitler okuma siirecini dogrudan etkilemektedir. Bu nedenle okuma becerisi agisindan
problemler yasayan popiilasyonlar i¢in bu Olgiitler baglaminda olusturulan metinlerin klinik
degerlendirmede kullanilmasi 6nem arz etmektedir. Bu olgiitler gézetilmeden sadece bireyin
simif diizeyi ve/veya yasina uygun rastgele metinlerin kullanilmas: disleksi ve diger okuma
glicliiklerinde gozlemlenen halihazirda okuma becerisinin ¢ok bilesenli karmasik
yapilanmasindan kaynakli heterojenite problemini artiric1 bir faktdr olarak rol oynamaktadir.
Bilgimiz dahilince okuma becerisinin klinik degerlendirilmesinde yukarida siralanan niceliksel
oOl¢iitlerin tamamini kontrol altina alarak olusturulan ve yayginlikla kullanilan Tiirk¢e metinler
mevcut degildir. Bu ¢alismanin amaglarindan biri alanyazin ve klinik uygulamadaki bu
eksikligi giderecek okumayr etkileyen bu niceliksel Olgiitler baglaminda gelistirilen
bilgilendirici ve dykiileyici olmak {izere iki metini alan yazina kazandirmaktir. Ancak onerilen
bu iki metnin salt olarak klinik degerlendirmelerde kullaniminin bireyin yasi, sinifi diizeyi gibi
ozellikleri degistikce ve okuma becerisinin tekrarli araliklarla-degerlendirilmesi gerektiginde
siirlayic1 olacagi diistintilmektedir. Bu yiizden yukarida siralanan olgiitler baglaminda
kullanilmak istenen metinleri biitiinsel olarak degerlendirmeye olanak saglayan araclar ile bu
siirliligin 6niine gegmek miimkiin olacaktir.

Kirkgoz ve Unald1 (2012) anadili Tiirkge olup yabanci dil olarak Ingilizce 6grenen dgrenciler
ile anadili Ingilizce olan dgrencilerin, yazdiklar: Ingilizce metinler iizerinden derlem tabanli,
okunabilirlik, s6zdizimi gibi ¢esitli Olciitlere sahip ¢evrim-i¢i bir veritabani olan coh-metrix
kullanarak sozciiksel (lexical) aglarini karsilagtirmiglardir. Calismada, coh-metrix’in gegerliligi
de test edilmistir. Caligma sonucunda anadili Tiirkge olup yabanci dil olarak ingilizce 6grenen
ogrencilerin metinlerindeki ciimlelerin sozciiksel olarak bagdasikliginda siirliliklar oldugu
tespit edilmistir. Ayrica coh-metrix’de kullanilan bazi gostergeler, anadili Ingilizce olan
ogrenciler ile sonradan Ingilizce dgrenen dgrencilerin yazdiklar1 metinleri birbirinden ayirt
edebilmistir. Arnold ve digerleri (2019) ise R dilinde farkli metin analiz paketlerini bir araya
getirerek nasil kullanilabileceklerini agiklayip R dilinde farklt metin analiz paketlerinin metin
analiz araci olabilme potansiyelini vurgulamaktadirlar. Benzer sekilde Aziz ve digerleri (2010)
de okuma materyallerinin sadece genel okunabilirligini belirlememis, ciimle ve sozciik
zorluguna iliskin de bilgi saglayacak daha kapsamli bir analiz yaklagim1 ortaya koymuslardir.
Aragtirmacilar, metin, climle ve sozcilik zorlugunu objektif ve giivenilir bir bigimde belirlemek
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icin bilesik hesaplama araglarini 6nermektedirler. Dilbilim, egitim bilimleri gibi alanlarda R
dilinde olusturulan farkli metin analiz paketlerinin objektif bir metin analiz araci olarak
kullanilmast 6zel egitim, dil ve konusma terapisi, cocuk ve ergen ruh saglig1 ve hastaliklari,
klinik psikoloji gibi okumanin klinik degerlendirilmesi ile ilgili alanlarda da kullanilabilecek
potansiyelde olabilecegine esin olmaktadir.

Alan yazinda okuma becerisinin klinik degerlendirmesinde kullanilan Tiirkge metinlerin
niceliksel dlciitlerle biitiinsel olarak degerlendirilebilinecegi bir araca heniiz rastlanmamaistir.
Ulusal alan yazinda hem egitsel hem de klinkk amaghh okuma performansinin
degerlendirilmesinde kullanilan, gecerliligi ve giivenilirligi kanitlanmis standardize edilmis
bircok batarya ve/veya Olgek mevcuttur. Bu bataryalar okuma performansinin gesitli klinik
popiilasyonlarinda degerlendirilmesi acisindan olduk¢a kiymetli ve tanilamada yol gosterici
kilavuz niteligindedir. Bu calismada amacimiz bu tarz bir 6lgek gelistirmekten ziyade okuma
degerlendirmesinde kullanilan metinlerin dilbilimsel 6zellikleri agisindan uzmana bilgi verecek
analizler yapan R program temelli bir analiz araci (tool) gelistirmektir. Bdylece uzman
kullanmak istedigi metinleri gelistirdigimiz R paketi sayesinde analiz edebilecek
(https://github.com/ozguraydin66/PreTXT/) ve ilgili dilbilimsel Olgiitler hakkinda bilgi
alabilecektir. Dileyen uzmanlar bu g¢aligmada ornek {iriin olarak sundugumuz metinleri
degerlendirmelerinde kullanabilecek ya da bu calismada sundugumuz metin analizi araci
kodlarimi (bkz. PreTXT paketi) kullanarak kendisinin kullanmak istedigi herhangi bir metnin
dilbilimsel o6zellikleri hakkinda bilgi alabilecektir. Bu baglamda, ¢alismada gelistirilmesi
planlanan ara¢ bir klinik degerlendirme aracindan ziyade kliniklerde kullanilan metinlerin
dilbilimsel 6zellikleri hakkinda uzmana/degerlendirmeciye rehber olabilecek bir arag olacaktir.
Alan yazindaki standardize edilmis 6l¢eklerden farkli olarak bu calismada gelistirecegimiz
metin analizi araci sayesinde, uzman/degerlendirmeci farkli dilbilimsel o6zelliklere sahip
metinler olusturabilecek ve egitsel miidahalesi sirasinda dilbilimsel 6zellikleri agisindan farkl
zorluk ve karmasiklifa sahip metinleri kullanabilecektir. Dolayisiyla bu calismada, okuma
becerisinin klinik degerlendirmesinde kullanilacak metinlere iligkin niceliksel dl¢iitlere ihtiyag
oldugundan R dili yardimiyla metin analizi araci gelistirilmesi ve iiretilen metinlerin bu arag ile
test edilmesi amaglanmaktadir. Bu kapsamda asagidaki sorulara cevaplar aranmistir:

(a) Metinleri niceliksel ve biitlinsel olarak degerlendirilmesine yonelik kendini yenileyen bir
metin analiz araci gelistirilebilecek mi?

(b) Gelistirilen bu arag ile aragtirmacilar tarafindan yazilan metinler test edilebilinecek mi?

(c) Arag, okuma becerisinin klinik degerlendirmesi i¢in, metin yazacak ya da kullanacagi
metnin diizeyine iliskin bilgi sahibi olmak isteyecek uzmanlara metne iliskin niceliksel
ozellikler sunulabilecek mi?

(d) Arag, metinlerde sozliiksel (ortografik, sozciik sikligi, harf-bigram sikligi, bicimbirimsel
karmasiklik, s6zciik uzunlugu) ve okunabilirlik Olgiitlerine bagh hesaplamalar yapilabilecek
mi?

(e) Arastirmacilar tarafindan gelistirilen metinlerin benzerlikleri nedir?
2. Yontem

2.1. R Programlama Dili ve Metin Analizi

Hesaplamali metin analizi (computational text analysis), 6zellikle uzun metinlerle ilgili olarak,
manuel olarak gergeklestirilmesi zaman alacak olan islemlerin hem daha kisa zamanda
gerceklestirildigi hem de hata olasiligmin disiirtildiigi bir ortam saglamaktadir. Okuma
becerisinin klinik degerlendirmesinde kullanilacak metinlere iligkin olarak ortografik ve
sozliiksel ozelliklerle ilgili  tiirli  niceliksel Olgiitlerin  hesaplanmasi, metinlerin
okunabilirliklerinin hesaplanmasi, metinler arasindaki benzerliklerin ortaya konmasi manuel
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olarak emek yogun bir islemi gerektirir. Bu calismada, R yazilimi kullanilarak hesaplamali
metin analiziyle ilgili genel adimlar ve islemler hakkinda genel bir bakis sunuyoruz.

Diger programlama dillerinin tersine, R 6zellikle istatistiksel analiz i¢in olusturuldugu i¢in R
programlama dili veri bilimi uygulamalari i¢in son derece uygun bir ortam sunmaktadir. A¢ik
kaynak platformu olan R, ¢ok ¢esitli metin analizi paketleri igeren (Kwartler, 2017; Kumar ve
Paul, 2016) ve oldukga genis bir kullanici toplulugu olan bir programlama dilidir. Bu ¢aligmada
s6z konusu metin analiz paketlerini ve gelistirdigimiz kodlar1 kullanarak bir metin analizi
Oornegi sunuyoruz. R paketleri, R'nin genis kullanici toplulugu tarafindan {iretilen yazilim
kiitiiphaneleri koleksiyonudur. Her paket, temel R dili ve ¢ekirdek paketlerin islevselligini
genisletir ve kullanicilara kullanimi kolay birtakim fonksiyonlar sunar. Bu c¢alismada, metin
diizenlemelerinde tidytext paketi (Silge ve David, 2016) ve textTinyR paketi (Mouselimis,
2021) kullanilirken, ortografik hesaplamalarda vwr paketi (Keuleers, 2013) ve strngram (van
Heuven, 2024) paketi kullanilacaktir.

Ayrica istatistiksel analizler i¢in stats paketi ve rstatix paketi (Kassambara, 2023) gibi
paketlerden yararlanilacaktir. En iyi bilinen paket deposu olan Comprehensive R Archive
Network (CRAN), su anda 10.000'den fazla yayinlanmis pakete sahiptir ve stats paketi disinda
yukarida siraladigimiz tiim paketler CRAN kapsamindadir. R ortamindan kolayca ve giivenli
bir sekilde yiiklenebilen bu paketler yeni analiz araglarinin gelistiricileri ve kullanicilari
arasinda saglam bir koprii olusturarak, bilimsel is birligi i¢in cok uygun bir programlama ortami1
sunmaktadir.

2.2. Metinlerin Olusturulmasi
2.2.1. Metinlerin Yazimi

Calisma yer alan anlat1 tiiriindeki “Cifte Siirpriz” adli metin aragtirmanin ilk ve {igiincii yazari
tarafindan metin olay veya bilgi Oriintiisii bozulmadan s6zclik uzunlugu, morfolojik
karmagiklik, ortografik komsuluk degiskenleri baglaminda degistirilerek ii¢ farkli diizeyde
yazilmistir. Benzer bi¢imde bilgilendirici tiirlindeki “Deniz Yildizlar1” metni arastirmanin
ikinci ve dordiincii yazar tarafindan ii¢ farkli diizeyde yazilmistir. Sonug olarak ¢alismada ticii
anlat1 tiirtinde, ticli de bilgilendirici tiiriinde olmak {iizere toplam alt1 farkli diizeyde metin yer
almaktadir. Metin temalar1t MEB temalarina uygun olarak belirlenmistir.

2.2.2. Metinlerin Degerlendirilmesi (Uzman Goriisleri)

Metinler olusturulduktan sonra Ozel Egitim alaninda okuma becerilerine iliskin ¢aligmalar
ylriiten 2 6gretim iiyesi, Dilbilim Alaninda gorev yapan 1 6gretim iiyesi, Tiirk Dili ve Edebiyati
alaninda gorev yapan 1 6gretim iiyesi, Tilirk¢e Egitimi Alaninda gdrev yapan 1 6gretim iiyesi,
Yabanci Dil Olarak Tiirkgenin Ogretimi Alaninda gérev yapan 1 dgretim iiyesi ile 2 simf
O0gretmeni olmak iizere 8 ayr1 uzmandan goriis alinmistir. Uzmanlarin mesleki tecriibeleri 10
ile 28 yi1l arasinda degismektedir. Arastirmacilar tarafindan gelistirilen uzman goriis formlari
elektronik olarak uzmanlara iletilmistir. Bu formda “metnin tema ile uyumu, metnin tutarliligi,
metnin olay akist ve metnin anlatim akiciliginin 2. ve 3. siif diizeyine uygunlugu, metinlerde
yer alan sozciiklerin, ciimlelerin 2. ve 3. smif diizeyine uygunlugu” gibi ¢esitli olciitler yar
almaktadir. Uzmanlar bu formlara her bir metni belirlenen 6lgiitlere uygunlugu bakimindan
sirastyla inceleyerek 1 (hi¢ uygun degil) ile 5 puan (¢ok uygun) arasinda degerlendirerek
goriislerini belirtmislerdir. Ayrica metinler lizerinde uygun gordiikleri diizeltme 6nerilerinde
bulunmuslardir. Uzman goriislerine gére metinler yeniden revize edilmistir. Uzman goriisi
tekrarlanmig ve metinler analiz 6ncesi son haline getirilmistir. Metinlere iliskin genel bilgiler
Tablo 1'de goriilmektedir. Metinlere metin diizenleme ve analiz kodlarinin bulundugu github
(https://github.com/ozguraydin66/Pre TX T/tree/main/documents) sayfasindan
ulasilabilmektedir.
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Tablo 1. Metinlere Iliskin Genel Bilgiler

kMoztllln Metin tiirii Metin adi Sézscgflisﬁ)flm Séz;glfzg m ngr;ﬁf
Mla anlati Cifte Siirpriz 171/200 137/194 26
Ml1b bilgilendirici Deniz Yildizlan 134/176 112/170 23
M2a anlati Deniz Yildizlari 120/149 93/145 18
M2b bilgilendirici Cifte Siirpriz 113/148 96/145 18
M3a anlati Deniz Yildizlari 163/183 125/179 30
M3b bilgilendirici Cifte Siirpriz 145/172 122/170 22

* Sozciik bigim ve sozlikkbirim sayisina iliskin sayilar Farkli Sézciik/Toplam Sozciik Sayist olarak sunulmaktadir.

2.3. Metinlerin Diizenlenmesi

Bu c¢alismada metinlerin analizi siirecinde Sckil 1'deki asamalar izlenmistir. S6z konusu
asamalar tek tek sozciiklerden olusan metinleri veri ¢ercevelerine doniistiirerek metnin g¢esitli
Ozelliklerinin analiz edilmesine ve gorsellestirilmesine olanak tanimaktadir.

Sekil 1. Metin Analizi Asamalar

Sozliiksel analizler — ¢ikt1
D ”g.el?h metin Deger Ortografik
icimine ikl hesan]
— dontistiirme yiikleme esaplama —
Metinlerin Okunabilirlik Kt
hazirlanmasi analizleri gt
Metin benzerligi cikti
analizleri

[lk asamada metinler .zt formatinda hazirlanarak metindeki birimler hem sdzciik bigimler
(word form) hem de sozliikbirimler (lexeme) olarak diizenlenmistir. Metinlerdeki sozciiklerin
lematizasyon siireci otomasyon siireci diginda tutulmustur. Metinlerin s6z konusu iki bigimdeki
diizenlenisinin ardindan metinlerin diizenli metin bi¢imine doniistiiriilmesi asamasina
gecilmistir. Diizenli metin olusturmasi, metinlerin veri ¢er¢evesine doniistiiriilmesi anlamina
gelmektedir. Diizenli verilerde her degiskenin bir siitunda sunulmasi, her satirda tek bir
gbzlemin sunulmasi gerekmektedir (Wickham, 2014). Metinlerin hazirlanmas1 asamasinda
R'de (R Core Team, 2023) tidytext paketi (Silge ve David, 2016) yardimiyla, asagida goriildiigi
gibi, dnce split_sentence() fonksiyonu kullanilarak (satir 2) her bir satirda tek bir tiimcenin yer
aldig1 veri gercevesi olusturulmaktadir.

1 textfile = readLines('Ml.txt')

2 TextSentence=split_sentence(textfile[2])%>%

3 as.data.frame() %>%

4 purrr: :pluck(l) %>%

5 tibble() %>%

6 purrr: :set_names('text') %>%

7/ mutate(line=row_number(),

8 WordCountinSent=stri_count_words(text),
9 SentCount=length(text),

10 TextType= 'M1')

Daha sonra da unnest tokens() fonksiyonu kullanilarak (satir 4) her bir satirda tek bir sézciigiin
yer aldig1 veri ¢ergevesi olusturulmaktadir:
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1 Word <-list()

2 ~ for(z in TextSentence$line){

3 Woxrd[[z]] = TextSentencetz,] %>%

4 unnest_tokens(word, text) %>%

5 dplyr: :count(word, sort = TRUE)

6 Word[[z]]=as.data.frame(Word[[z]])
7~ Word[[z]]$LineNum = z}

8 WordList=dplyr: :bind_rows(Word)

Deger yiikleme asamasinda ise diizenli metin bi¢cimine doniistiiriilmiis veri ¢ercevelerindeki her
bir s6zciik bigimine iligskin bi¢imbirim sayilarinin bulundugu listeler de verilere aktarilmaktadir.

Ortografik hesaplama asamasinda her bir sdzciik bigimi ve sozliikbirimi i¢in vwr paketinde
(Keuleers, 2013) old20() fonksiyonu yardimiyla Tiirk¢e sozciik listesindeki (Erten vd., 2014)
20 komsu sozciige ortalama OLD-20 degeri hesaplanmistir (satir 1). Bu asamada ayrica,
strngram (van Heuven, 2024) paketi yardimiyla sozciiklerin bigram degerleri hesaplanmaistir.
Oncelikle get ngram_frequencies() fonksiyonu kullanilarak sozciik listesindeki sdzciiklerden
elde edilen bigramlarin farkli bigimlerinin sikliklariyla (type frequency) ile toplam sikliklari
(token frequency) belirlenmistir (satir 2-3). Sonrasinda elde edilen bu degerler,
ngram_frequency() fonksiyonu i¢inde kullanilarak metinlerdeki sozciik big¢imlerdeki ve
sOzliikbirimlerdeki bigramlarin ortalamalar1 hesaplanmistir (satir 5-7):

1 df$0LD20 <- old2@(df$word, lexicon[,1])

2 z =get_ngram_frequencies(lexicon$Vl, lexicon$V3,

3 type = "bigram", position_specific = TRUE)

4 newcol = ncol(df) +1

5 df[,newcol] <- ngram_frequency(df$word, z, type = "bigram",
6 position_specific = TRUE, frequency = "token",
7/ func = "mean", progressbar = TRUE)

2.4. Metin Analizleri

Metinlerin analizine iligkin ilk agama metinlerin benzerligine yonelik analizleri icermektedir.
Burada sozii edilen benzerlik, metinler arasindaki sdzdizimsel ya da anlambilimsel bir benzerlik
degil, bicimsel (sozciiksel) boyuttaki bir benzerliktir. Dolayisiyla metinlerin benzerliginin
Olciimiinde yakin sozciik komsuluklari ve sozciik yinelemeleri temel alinmaktadir. Bu
analizlerden biri olan Jaccard katsayis1 iki kiime arasindaki ortiisme derecesini dlger ve By ve
B\'nin (u metninin benzerligi ve v metnini benzerligi) paylasilan niteliklerinin (s6zciiklerinin)
sayisinin By veya By birimleri tarafindan sahip olunan sayiya orani olarak hesaplanir (bkz. 1).
Ornegin, iki kiimenin ikili gosterge vektorleri By = {canli, yildiz, kol, bes} ve By = {su, yildiz,
eklem, eski} verildiginde, kesisimlerinin kardinalitesi 1 ve birlesimlerinin kardinalitesi 3'tiir ve
Jaccard katsayis1 1/3 olur. Bu ¢alismada kullandigimiz diger bir benzerlik hesaplamasi olan
kosiniis benzerligi daha dar aginin daha biiyiik benzerligi ve daha genis acinin daha az
benzerligi gosterdigi iki derecelendirilmis vektor arasindaki aciy1 dlgmektedir. Formiilde R(x,
i), u metnini sundugu i 6gesinin derecelendirmesini ve B(u, v), u ve v metinlerinin ortak
derecelendirilmis 6gelerinin sayisin1 gostermektedir (bkz. 2). Her iki hesaplama i¢in R'de
textTinyR paketi i¢indeki (Mouselimis, 2021) JACCARD DICE() ve cosine distance()
fonksiyonlar1 kullanilmistir.

benzerlik(u, v)accard = BulBol 1y
|ByuUBy|

. i —R(u,i)-R(v,i
benzerlik(u, U)Kosmus — i€B(u,v) (u,i)-R(v,i) (2)

JZieBuy) RW? | [Ticpup) RWi)?
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Asagida, metinlerdeki noktalama isaretleri temizlendikten sonra (3-5. satilar),
JACCARD DICE() ve cosine_distance() fonksiyonlarinin (7-11. satirlar) nasil kullanildig
goriilmektedir.

1 kext.path <- list.files(path=file.path(rootdir, paste@('"texts/",ListType)),
2 pattern = ".txt", full.names = TRUE)

3 text.file <-list()

4 ~ for(i in 1:length(text.path)){

Sta text.file[[i]] <- removePunctuation(readLines(text.path[i]))}
6

7 JScore = JACCARD_DICE(strsplit(text.file[[1]7][2], "\\s+"),

8 strsplit(text.file[[2]][2], "\\s+"),

9 method = 'jaccard', threads = 1)

10 CScore = cosine_distance(text.file[[1]][2],

11 text.file[[2]][2], split_separator= "")

Sozciiksel analiz asamasinda, verilerin birlestirilmesi asamasinda elde edilen sozciik sikligi,
hece sayisi, bigimbirim sayisi, sozciik uzunlugu verilerinin yani sira ortografik hesaplamaya
iligkin olarak OLD-20 ve bigram verilerinin analizleri gergeklestirilmektedir. S6z konusu
analizlerde yukarida siraladigimiz parametrelere iliskin olarak verilerin normal dagilim
sergileyip sergilemedigini smamak i¢in R'de Shapiro—Wilk testi kullanilmis, ardindan da
parametreler bakimindan metinler arasinda anlamli bir fark olup olmadigim1i gérmek igin
Wilcoxon Signed Rank testi kullanilmistir.

Diger yandan, herhangi bir dile ait metinlerin okuyucular tarafindan ne derece okunabilir
oldugunu belirleyen okunabilirlik analizlerinde Tiirkge icin gelistirilmis ti¢ farkli okunabilirlik
analizi temel almmistir. Tiirkge metinlerin okunabilirligini 6lgmek i¢cin Atesman (1997)
tarafindan gelistirilen formiil (bkz. 3), FRES (Fresch Reading Ease Score; Flesch, 1948)
formiiliine dayanmaktadir. Bu formiilde seslem sayis1 (H), sozciik sayist (K) ve tiimce sayisi
(C) temel alinarak ortalama sozciik sayist ve tiimce uzunlugu formiile eklenmistir. Formiil
sonucunda 90-100 aras1 degerler ¢ok kolay metinleri, 70-89 arasi degerler kolay metinleri, 50-
69 arasi degerler orta zorluktaki metinleri, 30-49 aras1 degerler zor metinleri, 1-29 aras1 degerler
de cok zor metinleri gostermektedir. Bu c¢alismada okunabilirlik diizeyini 6lgmek ig¢in
kullanilan diger bir formiil, Cetinkaya ve Uzun (2010) tarafindan Atesman'a benzer sekilde
ortalama sdzciik sayis1 ve timce uzunlugu temel alarak gelistirilen formiildiir (bkz. 4). Bu
formiilde 0-34 arasi degerler engelli diizeyi (10., 11. ve 12. siniflar), 35-50 aras1 degerler egitsel
diizeyi (8. ve 9.smif), 51< degerleri bagimsiz okumay1 (5., 6. ve 7. sinif) gostermektedir.
Tiirkce icin gelistirilmis son okunabilirlik formiili, tlimcelerdeki ortalama sozciik sayisi ve 3,
4, 5 ve 6<seslemli ortalama sozciik sayisini temel alan Bezirci ve Yilmaz'in (2010) formiiliidiir
(bkz. 5). Bu formiile gore, metinlerin okunabilirlik diizeylerini belirli bir sinif diizeyine karsilik
gelecek sekilde agiklamaktadir: 1-8: ilkdgretim; 9-12: lise; 13-16: lisans ve >16: akademik.

0S = 198825 — (40.175 &) - (2.610 £)(3)

0S = 118.823 — (25.987 g) - (0.971 %)(4)

0S = \/g ((H3 0.84) + (H4 1.5) + (H5 3.5) + (H6 26.25)) (5)

Yukaridaki formiillerin R’de hesaplanabilmesi i¢in 6ncelikle her bir metne iliskin degiskenlerin
hesaplandig1 ‘df” adinda bir veritabani olusturulmustur. Bu veritabaninda her bir metnin seslem
sayis1 (H), sozciik sayis1 (K) ve tiimce sayisi, seslemlere gore ortalama sozciik sayisi gibi
Ozellikleri siitunlarda tek tek hesaplanip islenmistir. Ardindan her ii¢ formiil de R'de (R Core
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Team, 2023), dplyr paketinde (Wickham vd., 2023) mutate() fonksiyonu kullanilarak
hesaplanmistir:

1 Calculate <- df %>%

2 group_by(TextType) %>%

3 mutate(

4 Atesman = 198.825-(40.175%(H/K))-(2.610*%(K/C)),

5 Cetinkaya = 118.823-(25.987*(H/K))-(0.971%(K/C)),

6 Bezirci = sqrt((K/C)*((H3*0.84)+(H4 *1.50)+(H5 *3.50)+(H6 *26.25)))) %>%
7 select(c(21:23)

8 )

Metinlere iliskin metin benzerligi analizleri, sozciiksel analizler ve okunabilirlik analizleri
yapildiktan sonra elde edilen bulgulardan yararlanarak iki farkli metin tiirtinde birbirine en ¢ok
benzeyen ve 2. ve 3. simif diizeyindeki 6grencilere en uygun biri bilgilendirici biri dykiileyici
olmak iizere iki metin secilmistir. Bu iki metin sézciik ve ciimle sayisi acisindan kontrol
edilmistir. Her iki metindeki sozciik sayis1 150, climle sayis1 22 olup her iki metindeki tiim
climleler kurall1 ciimledir. Ek olarak metinlerdeki basit ve karmasik, olumlu ve olumsuz, eylem
ve isim climle tiirii sayilar1 birbirine yakin olarak diizenlenmistir. Metinlerde yer alan
climlelerdeki minimum ve maksimum sozciik sayilari da birbirine yakin olarak ayarlanmaistir.

Bu asamada yukaridaki analizlerin yani sira R'de stats paketi (R Core Team, 2023) i¢indeki
hclust() fonksiyonu yardimiyla hiyerarsik kiimeleme de yapilmistir. Bunun i¢in dncelikle
asagida 1-2. satirlarda veritabanindan ortalama seslem sayisi (M), sozciik sayisi1 (K) ve tiimce
sayist (C) sec¢ilmis, ardindan da 4-6. satirlarda veri normalize edilmistir. Normalize edilen
verinin (nor), aralik matrisleri hesaplanmistir (satir 7) ve hclust() fonksiyonu yardimiyla (satir
8) hiyerarsik kiime hesaplanmis ve ¢izdirmistir (satir 9):

[N

Clust <- df %>%
select(TextType, M, K, C)
z <- Clust[,-c(1,1)]
means <- apply(z,2,mean)
sds <- apply(z,2,sd)
nor <- scale(z,center=means,scale=sds)
distance = dist(nor)
df.hclust = stats::hclust(distance)
plot(df.hclust,labels=Clust$TextType, main="")

WO NOGOOUVHAPWN

3. Bulgular
3.1. Metin Benzerligi Bulgular

Alt1 metnin birbirlerine olan benzerliklerinin incelenmesinde metinler, sozliikbirim olarak
diizenlenen ve sozciik bi¢cim olarak diizenlenen metinler olmak tizere kendi i¢lerinde ayr1 ayri
karsilastirilmistir. Bu asamada ayni tiirdeki metinler birbirine ne kadar benzer ya da ne kadar
farkl1 oldugunu ortaya koymak amaclandigindan ayni metin tiirleri i¢inde benzerlik
karsilastirmalar1 yapilmistir. Bu nedenle, Jaccard katsayilar1 ve kosiniis katsayilar1 farkli metin
ciftlerinde (M1, M2 ve M3) ama ayn1 metin tiirlerinde (a ve b) karsilagtirllmistir (yani, M1la
krs. M2a, M2a krs. M3a, M1a krs. M3a vb.). Tablo 2'de goriildiigii gibi, Jaccard katsayilar1 ve
kosiniis katsayilari, anlati metinlerinde, M1 ile M3'lin birbirine daha yakin oldugunu, M2'nin
ise M1 ve M3'e neredeyse esit uzaklikta oldugunu gdostermektedir. Bilgilendirici metinlerde ise
M1 ile M2'nin birbirlerine daha yakin oldugu, M3'iin ise M1 ve M2'ye neredeyse esit uzaklikta
oldugu goriilmektedir. Genel olarak metin benzerliklerinin  sozciiklerin  dilbilgisel
bicimbirimlerle sunuldugu sozciik bi¢im formlarinda distiigi goriilmektedir. Farkl
Sozciiklerin Toplam S6zciik Sayisina oraninin anlati tiirii metinlerde daha yiiksek, bilgilendirici
tiiriindeki metinlerde ise daha diisiik oldugu goriilmektedir. Bu da bilgilendirici tlirii metinlerde
sozclk cesitliliginin daha fazla oldugu anlamina gelmektedir.
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Tablo 2. Metin Benzerlikleri ve Yogunluklar:

Jaccard benzerligi Kosinus benzerligi Yog.*
Mla M2a Mlb M2b Mla M2a Mlb M2b
Sozliikbirim
M2a .38 .65 .64
M3a .70 40 .86 74 .70
M2b .60 .84 .66
M3b 39 35 73 71 72
71 .66
Sozciik bigim
M2a 28 .50 .81
M3a .61 34 .76 .59 .89
M2b 54 5 76
M3b .20 21 .58 .52 .84
Yog.* .86 - 76 - - - - - -

*Yog.= Yogunluk

3.2. Sozliiksel Analiz Bulgular:

Tablo 3'te ve Sekil 2'de (A-B panelleri) goriildiigii gibi, ortografik 6zellikler bakimindan OLD-
20 ve bigram parametrelerinde ayni metin ¢iftleri (yani M1, M2 ve M3) i¢cin metin tiirleri
bakimindan anlamli bir farklilik bulunmamaktadir. Benzer bigimde s6zliiksel 6zelliklere iliskin
sOzclik uzunlugu, seslem sayis1 ve bigimbirim sayis1 parametrelerinde metin tiirleri bakimindan
anlaml bir farklilik bulunmamaktadir (bkz. Tablo 4 ve Sekil 2C- 2E). Sozliikkbirimlerin
incelenmesinde de ortografi bakimindan benzer sekilde OLD-20 ve bigram parametreleri
gruplar arasinda anlamli bir farkliliga yol agmamaktadir. Kullanilan s6zciiklerin genel olarak
derlemde goriilme sikliklart yoniiyle de gruplar birbirine benzer bir goriiniim sergilemektedir.

Tablo 3. Sozliikbirimlere Iliskin Sozciik Sikhigi, OLD-20 ve Bigram Parametrelerinin Metinler
Arasindaki Farkliliklar: Gésteren Wilcoxon Sira Toplami Analizi

Sozceiik siklig1 OLD-20 Bigram
Metin Metin tiirii N

Ort (SH) VA V4 Ort (SH) VA ¥4 Ort (SH) VA )4

Mla anlati 171 2918 (410) 1.61 (.04) 10939 (667)
-1.68 .09 -.01 .99 -19 .84

Ml1b bilgilendirici 134 2263 (371) 1.58 (.04) 10409 (650)

M2a anlati 120 3399 (552) 1.70 (.05) 11228 (834)
1.29 19 .97 .33 06 94

M2b bilgilendirici 113 2871 (494) 1.60 (.05) 10808 (746)

M3a anlat1 163 2725 (423) 1.62 (.04) 10328 (663)
-.98 32 -1.21 22 -27 8

M3b bilgilendirici 145 2580 (435) 1.69 (.05) 10389 (648)
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Not: A, B, C, D, E Panelleri sirasiyla sozciik bigimde OLD-20, bigram, sdzciik uzunlugu, seslem sayisi1 ve bi¢cimbirim sayisi
parametrelerini gostermektedir. F paneli ise sozliikbirimlerde sozciik siklig1 parametresini gostermektedir.

Tablo 4. Sozciik Bicimlere Iliskin OLD-20), Bigram, Sozciik Uzunlugu, Seslem Sayist ve Bicimbirim
Sayist Parametrelerinin Metinler Arasindaki Farkliliklart Gosteren Wilcoxon Sira Toplami Analizi

OLD-20 Bigram Sozciik uzunlugu Seslem sayist Bigimbirim sayist
Metin  Metin tiirii N
Ort (SH) 7 p Ort(SH) zZ p Ort(SH) zZ P Ort (SH) zZ )4 Ort (SH) zZ 2
Mla anlat 200 2.87(.11) 7405 (560) 6.67 (.21) 2.89 (.08) 2.08 (.07)
-72 46 -1.01 .31 -06 .94 -74 A5 -.67 .50
MI1b bilgilendirici 176 2.72 (.11) 8032 (606) 6.63 (.22) 2.80 (.09) 2.01 (.08)
M2a anlat 149 2.86(.13) 8763 (780) 6.55 (.26) 2.84 (.10) 2.04 (.08)
-1.05 .29 -.83 40 -06 .95 -.89 36 -1.20 .22
M2b bilgilendirici 148 2.64 (.12) 8595 (682) 6.47 (.24) 2.70 (.10) 1.94 (.09)
M3a anlat 183 2.96 (.11) 7058 (559) 6.78 (.22) 2.93 (.09) 2.13 (.07)
-17 .86 =75 45 -79 42 -41 .67 -97 33
M3b  bilgilendirici 172 2.92 (.11) 7405 (551) 7.05 (.23) 3.00 (.09) 2.05 (.08)

3.3. Metin Okunabilirligi Bulgular:

Metinlerin okunabilirliginin belirlenmesi i¢in Tiirkge i¢in gelistirilen ii¢ okunabilirlik formiili
altt ayr1 metne uygulanmistir (bkz. Atesman, 1997; Bezirci ve Yilmaz, 2010; Cetinkaya ve
Uzun, 2010). S6z konusu analizlerin gergeklestirilebilmesi i¢in metinlerdeki seslem sayilari,
sozclik sayilart ve tiimce sayilari belirlenmistir (bkz Tablo 5). Tablo 5'te de gortildigi gibi
metinlerin okunabilirlik diizeyleri, M1a anlati metni Atesman’a (1997) gore orta diizeyde,
Cetinkaya ve Uzun’a (2010) gore engelli diizeyinde ve Bezirci ve Yilmaz’a (2010) gore lise
diizeyindedir. M15b bilgilendirici metni Atesman’a (1997) gore orta diizeyde, Cetinkaya ve
Uzun’a (2010) gore engelli diizeyinde ve Bezirci ve Yilmaz’a (2010) gore ilkogretim
diizeyindedir. M2a anlati metni Atesman’a (1997) gore orta diizeyde, Cetinkaya ve Uzun’a
(2010) gore engelli diizeyinde ve Bezirci ve Yilmaz’a (2010) gore lise diizeyindedir. M2b
bilgilendirici metni Atesman’a (1997) gore orta diizeyde, Cetinkaya ve Uzun’a (2010) gore
engelli diizeyinde ve Bezirci ve Yilmaz’a (2010) gore ilkogretim diizeyindedir. M3a anlati
metni Atesman’a (1997) gore orta diizeyde, Cetinkaya ve Uzun’a (2010) gore engelli diizeyinde
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ve Bezirci ve Yilmaz’a (2010) gore ilkogretim diizeyindedir. M3b bilgilendirici metni
Atesman’a (1997) gore orta diizeyde, Cetinkaya ve Uzun’a (2010) gore engelli diizeyinde ve
Bezirci ve Yilmaz’a (2010) gore lise diizeyindedir.

Tablo 4'teki parametreler iizerinden hiyerarsik kiimeleme ile hangi metin tiirii ¢iftlerinin
birbirlerine daha yakin oldugu belirlenmistir. Hiyerarsik kiimeleme yontemi R'de stat paketi
icinde Aclust() paketi yardimiyla elde edilen hiyerarsi Sekil 3'te yer almaktadir. M2a ve M2b
metinleri Sekil 3'te gortildiigli gibi en uygun kiimelenmis metinler goriiniimii sergilemektedir.
Bu belirlemeye ve daha onceki analizlere dayanarak en yakin ¢ift tekrar uzman goriisiine
sunulmustur. Ikinci uzman gériisii sonrasi uzmanlar goriis birligi ile metinlerin tema, konu ve
bilgi akis1 agisindan 2 ve 3. sinif diizeyine uygun oldugunu bildirmislerdir.

Sekil 3. Metinlerin Hiyerarsik Kiimelemesi (Distance, Hclust (*,'Complate’)

o |
© 13
1=
X &
~
[0] |
(9]
5 9
g 2 |
o | < ]
o ’——‘ Q )
o) @ = =
o N
= =
Tablo 5. Metin Okunabilirligi Bulgular
Mla Ml1b M2a M2b M3a M3b
anlati bilgilendirici  anlati  bilgilendirici — anlati  bilgilendirici
Seslem 24.04 22.91 24.83 24.56 19.47 24.27
Cok seslemli sozciik 7.12 7.00 7.28 7.50 5.70 7.18
Iki seslemli sozciik 2.5 2.70 2.5 2.94 1.83 2.36
Uc seslemli sozciik 1.54 1.74 2 1.94 1.4 1.86
Dort seslemli sdzciik 2.19 1.74 1.72 1.72 1.7 1.91
Bes seslemli sozciik 0.69 0.74 0.78 0.83 0.6 0.82
6 < seslemli sézciik 0.19 0.09 0.28 0.06 0.17 0.23
Toplam so6zciik sayisi 200 178 150 150 183 176
Toplam tiimce sayis1 26 23 18 18 30 22
Atesman (1997) 53.2 59.68 57.35 58.69 54.7 56.05
Cetinkaya (2010) 30.14 34.37 33.29 34.16 29.97 32.21
Bezirci ve Yilmaz (2010) 9.63 8.32 10.91 8.46 7.89 10.3
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4. Sonu¢, Tartisma ve Oneriler

Bu ¢alismada, okuma becerisinin degerlendirmesinde kullanilacak metinler ile ilgili niceliksel
Olciitlerle R dili kullanilip ilk kez Tiirk¢ede bir metin analiz araci gelistirilerek arastirmacilar
tarafindan yazilan metinlerin, gelistirilen bu arac¢ ile test edilmesi amaclanmistir. Ayrica
arastirmacilar tarafindan gelistirilen metinlerin benzerlik analizleri yapilarak karsilastirilmistir.
Bu calisma kapsaminda gelistirilen R paketi https://github.com/ozguraydin66/PreTXT/
adresinde kullanima aciktir. Ayrica, bu paketin web uygulamasima doniistiiriilmiis bigcimine
https://oaydin.shinyapps.io/pretxt/ sayfasindan ulasilabilmektedir.

Arastirmanin metin benzerlik bulgular1 s6zliikbirim ve sozciik bi¢im olarak sunulmaktadir. Bu
kapsamda anlati metinlerinde, M1 ile M3'lin birbirine daha yakin oldugunu, M2'nin ise M1 ve
M3'e neredeyse esit uzaklikta oldugu belirlenmistir. Bilgilendirici metinlerde ise M1 ile M2'nin
birbirlerine daha yakin oldugu, M3'iin ise M1 ve M2'ye neredeyse esit uzaklikta oldugu tespit
edilmistir. Nitekim sozliikbirim olarak anlati ve bilgilendirici metinlerin olduk¢a benzer
olduklar1 ifade edilebilir. Bununla beraber metin benzerlikleri soézciik bigim olarak
incelendiginde bilgilendirici tiirdeki metinlerin sozciik ¢esitliliginin daha fazla oldugu
gorilmiistiir.

Metinlerin sozciiksel analiz bulgulart sozciik bicim bakimindan ele alindiginda ortografik
ozelliklere iliskin olarak OLD-20 ve bigram, sozciik uzunlugu, seslem sayisi ve bi¢imbirim
sayist parametrelerinde anlamli farklilik gostermemektedir. Metinlerin sézliikbirimlerinin de
ortografi bakimindan benzer sekilde OLD-20 ve bigram parametreleri anlamli bir farklilik
sergilememistir. Dolayisiyla OLD-20’nin Tiirk¢e okuma tizerinde engelleyici bir etkiye sahip
oldugu bilindiginden (Erten vd., 2014) hem s6zciikbigim hem de sozliikbirim bakimindan
OLD-20 degerlerinin metinlerde anlaml1 farklilik géstermemesi 6nemli olmustur. Bunun yani
sira metinlerde birbirlerinden daha uzun sozciiklerin olmasi halinde bu durumun okurlarin
okuma siirelerine yansiyacagi bilindiginden (New vd., 2006; Rayner, 1998, 2009) sozciik
uzunlugu parametresine iliskin metinlerin farklilasmadigi ortaya konulmustur. Ayrica
metinlerde kullanilan sozciiklerin genel olarak derlemde goriilme sikliklarina iligkin de
birbirine benzer goriinimde olduklar1 belirlenmistir. Dolayisiyla bir dilde bir sdzciigiin sik¢a
geemesi bu sozciigiin taninmasini hizlandiracagindan (Erten vd., 2014; Zevin, 2009) metinlerde
yer alan sozciiklerin derlemde goriilme sikliklarinin benzerligi saglanmistir.

Metin okunabilirligi bulgular1 incelendiginde arastirmada yer alan metinlerin Atesman’a (1997)
gore orta diizeyde olduklari, Cetinkaya ve Uzun’a (2010) gore engelli diizeyinde, Bezirci ve
Yilmaz’a (2010) gore ise ilkdgretim ve lise diizeylerine karsilik gelmektedir. Bu metinlere
OLD-20, bigram, sozciikk uzunlugu, seslem sayis1 ve bigimbirim sayisi parametreleri
kullanilarak hiyerarsik kiimeleme uygulanip hangi metin tiirii ¢iftinin birbirlerine daha yakin
olduklar1 hesaplanmigtir. Nitekim M2a ve M2b metinlerinin kiimelenmis en yakin metinler
olduklar tespit edilmistir. Boylelikle ¢calismada, arastirmaci, 6gretmen, dil konusma terapisti
gibi uzmanlarin, 6grencilerin okuma becerilerini hem degerlendirme hem de bu becerilerine
iliskin uygun olan miidahaleyi yapabilmeleri i¢in metin belirleme siirecinde kullanabilecekleri
bir ara¢ ortaya konmustur. Ayrica ¢alisma, MEB’e bagli Talim ve Terbiye Kurulu
Baskanhiginin “Taslak Ders Kitab1 ve Egitim Araglari ile Bunlara Ait Elektronik igeriklerin
Incelenmesinde Degerlendirmeye Esas Olacak Kriterler ve A¢iklamalar1” (2023) kitapgiginda
ders kitaplarinda yer alacak metinlere iliskin dil ve {islup, yaz1 dili standartlarina uygunluk ile
anlam ve anlatim basliklarinda sunulan o6lgiitlerin niceliksel olarak biitlinsel bir bigcimde
saglanmasina aracilik edebilir. Bununla beraber alan yazinda diger dillerdeki metinler icin
analizler yapilmisken (Arnold vd., 2019; Aziz vd., 2010; Kirkgéz ve Unaldi, 2014) bu
caligmada Tiirk¢e metinler i¢in ilk kez R dilinde bir arag¢ gelistirilerek metinlerin analizleri
gerceklestirilmistir.
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Bu calismada, metin dilbilimsel bir analiz araci gelistirilerek arastirmaci ve uzmanlar i¢in
onerilmektedir. Tiirk¢ce metinler ile ilk kez bdyle bir ¢alisma gergeklestirildigi i¢in referans
olabilecek ilk parametreler bu ¢alisma ile tespit edilmistir. Boylece Tiirk¢cede metin benzerligi,
sozcliksel analiz ve metin okunabilirligine iliskin ilk degerler bu calismada hesaplanmistir.
Sonug olarak M2a ve M2b metinlerinin sahip oldugu okuma becerisini degerlendirmeye doniik
Ozellikleri sunulmaktadir. Dolayisiyla bu ¢alismada gelistirilen R tabanli metin analiz araci,
okuma becerisinin degerlendirilmesinde yaygin olarak kullanilan diger Ol¢eklerden farkli
olarak, metinlerin dilbilimsel 6zelliklerine odaklanmaktadir. Alan yazinda kullanilan 6lgekler
ozellikle klinik popiilasyonlarda okuma performansinin belirlenmesinde oldukca degerli
bilgiler sunmakta, ancak kullanilan metinlerin yapisal 06zellikleri hakkinda smirli veri
saglamaktadir. Bu arastirma ile gelistirilen ara¢ ise okuma degerlendirmesi yapmay1 planlayan
arastirmact ve uzmanlara metin se¢iminde sozciiksel analiz, metin okunabilirligi gibi cesitli
metin dilbilimsel 6zelliklere iligkin dnemli veriler sunabilecektir. Boylece aragtirmaci ve
uzmanlar degerlendirme siirecinde kullanilacaklar1 metinlerin dilbilimsel 6zellikleri hakkinda
ayrintili bilgiler edinerek metin se¢iminde bilingli kararlar alabileceklerdir.

Arastirma kapsaminda gelistirilen R tabanli metin analiz aracinin bulgulari, aracin giivenilir ve
pratik bir bigimde calistigin1 gostermektedir. Metinlerin degerlendirilmesinde, tek bir 6lgiite
bagl kalmak yerine, farkli dilbilimsel parametrelerin biitlinciil bir yaklagimla incelenebilecegi
ortaya konmustur. Nitekim M2a ve M2b metinleri lizerinde yapilan 6rnek analizler aracin
sundugu olgiilebilir karsilagtirma imkanlarmi dogrulamaktadir. Bu yoniiyle calisma, klinik
degerlendirme amacli dogrudan bir 6lgek gelistirmekten ziyade, mevcut 6l¢eklerde kullanilan
ya da kullanilabilecek metinlerin niteligine dair uzmana ve arastirmaciya bilgi saglayan,
tamamlayict bir yaklasim sunmaktadir. Dolayisiyla gelistirilen aracin, hem egitsel
miidahalelerde kullanilacak metinlerin  se¢iminde hem de klinik uygulamalarda
degerlendirmecilere rehberlik etme potansiyeli bulundugu ifade edilebilir.

Arastirmada okuma becerisinin degerlendirmesinde kullanilacak metinler ile ilgili niceliksel
Olciitlerle R dili kullanilip ilk kez Tiirkgede bir metin analiz araci gelistirilerek dnerilmis ve
arastirmacilar tarafindan yazilan metinler, gelistirilen bu arag ile test edilmistir. Ayrica
arastirmacilar tarafindan gelistirilen metinlerin benzerlik analizleri de yapilmistir. Calisma, bu
yonleriyle 0zgiin ve yenilik¢idir. Bununla beraber onerilen aracin 6grencilere uygulanip
gecerlilik ve giivenilirlik ¢aligsmalar1 yapilarak standart bir ara¢ olma yolunda ilerlemesi
ongoriilmektedir. Sonu¢ olarak calismada, okuma becerisinin klinik degerlendirmesinde
kullanilacak metinler i¢cin R dilinde, niceliksel Slgiitlerle ve biitiinsel olarak degerlendirme
yapabilmek amaciyla bir metin analiz araci gelistirilmesi Onerilmistir. Boylece 2. ve 3. sinifa
devam eden Ogrencilerin okuma becerilerinin degerlendirilmesi ve ileri tanilama-miidahale
araglar1 icin en uygun metinler ortaya konulmaya ¢alisitimistir. Ote yandan arastirmanin bazi
sinirliklart mevcuttur. Bunlardan ilki, bigimbirim sayis1 belirlemeye yonelik otomatik bir stirece
yer verilmemis, ayrica dizge (v.01.16, Mutlu vd., 2021) aract kullanilarak seslem sayilari
belirlenmistir. Ikincisi, metinlerin bagdasiklik ve tutarlilig1 incelenmemistir. Sonuncusu ise
metin analiz aracit 6grencilere heniiz uygulanmamaistir.

Gelistirilmesi 6nerilen metin degerlendirme araci ile 2. ve 3. sinifa devam eden 6grencilerin
okuma becerilerinin degerlendirilmesine yoOnelik metinler hem okuma becerilerinin
incelenmesi yoniinde ¢alismalar yapan aragtirmacilar hem de 6zel egitim Ogretmeni, simif
ogretmeni, rehberlik ve psikolojik danigmanlik Ogretmeni, dil konugma terapisti gibi
uzmanlarin kullanimlarina sunulabilir. Bu kapsamda ara¢ ve metinlerin okullarda, danismanlik
merkezlerinde ve Rehberlik Arastirma Merkezlerinde (RAM) kullanilmas1 6nerilebilir. Ote
yandan Onerilen arag, 6zel egitim, dil ve konusma terapisi gibi ¢esitli alanlarda ¢aligmalar
yiirliten arastirmacilarin okuma becerisini degerlendirip tan1 koyup ya da miidahale programlari
uyguladiklar siireclerde etkin bir bicimde kullanilabilir. Arag, dilbilim ve Tiirk¢e egitimi gibi
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alanlarda sozciik sikligi, harf-bigram siklig1 gibi parametreler baglaminda yiiriitiilen
caligmalarda da kullanilabilir. Ayrica goz-izleme gibi ileri teknolojileri kullanan arastirmacilar
Onerilen aracla kapsamli incelemeler gerceklestirebilirler.

Bilgilendirme

Calisma, “Okul Cagi Disleksi Tanilamasina Norodilbilimsel Yaklasim: Fonem
Diskriminasyonu, Sozciik ve Metin Okuma Siire¢lerinin Psikometrik, Elektrofizyolojik ve Goz
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1. Introduction

Reading is a goal-directed and purposeful skill (Kucer, 2014), the primary aim of which is
decoding written symbols and comprehending written language (Hoover & Gough, 1990). In
this context, reading is defined as the process of perceiving, interpreting, and making sense of
letters, graphemes, diacritics, and other written symbols through brain-based reading networks
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(Cetinkaya, 2010). This process begins with the eyes and the visual system and is then rapidly
and efficiently taken over by the linguistic processing system (Perfetti, 1999, 2012). In other
words, reading begins when visual information is provided to the reader; visual input is then
converted into linguistic input, activating grammatical and semantic processing to achieve
comprehension—the ultimate goal of reading (Perfetti, 1999). Thus, both the writing system
and cognitive processing mechanisms are actively employed to achieve meaning construction.
Reading, a prerequisite skill in everyday life and professional contexts, plays a crucial role in
academic success (Yildiz, 2013). Furthermore, it is a complex skill that requires the
coordination of simultaneous and/or sequential sensory, neurological, and cognitive-linguistic
processes (Rayner & Reichle, 2010). The characteristics of the words and texts being read also
play a role in the realization of this multifaceted process. The literature indicates that certain
quantitative variables influence reading at both the word and text levels. These include:

(1) text readability (Cetinkaya, 2010),

(11) text type (Bastug, 2012),

(ii1) word frequency (Rayner, 1998),

(iv) word length (Rayner et al., 2011),

(v) orthographic neighborhood size (Andrews, 1997), and

(vi) morphological complexity (Levesque et al., 2021; Verhoeven et al., 2011).

Text readability refers to the degree to which a text can be easily understood by a reader
(Atesman, 1997). Readability formulas, which are based on the structural features of texts, serve
as predictive tools that classify texts according to reading difficulty or ease (Cetinkaya, 2010).
In Turkish, several readability formulas have been proposed, including those by Atesman
(1997), Bezirci and Yilmaz (2010), and Cetinkaya and Uzun (2010) [Ministry of National
Education (MoNE), 2021]. However, these formulas have been criticized for yielding
inconsistent results across the same texts and for relying solely on syllable, word, and sentence
counts (MoNE, 2021).

Another factor influencing reading performance is text type, as the structural properties of a
text are crucial for comprehension (Hamzaday1r & Batmaz, 2022; Hebert et al., 2016).
Informational and narrative texts are considered as two primary text types (MoNE, 2019). A
narrative text consists of interrelated elements, either explicitly stated or implicitly embedded
in the text, while an informational text conveys knowledge, presents ideas, and offers
explanations or suggestions on a particular topic (Basaran & Akyol, 2009).

Word frequency also plays a significant role in reading fluency. Frequently encountered words
are recognized more quickly (Zevin, 2009). For instance, a word appearing 50 times per million
is read faster than one appearing 10 times per million. Consequently, readers respond to high-
frequency words more rapidly and accurately than to low-frequency words (Yap & Balota,
2015). In Turkish, Erten et al. (2014) found that low-frequency words cause an average delay
of approximately 92 milliseconds in word recognition.

Word length—measured by the number of letters—also affects reading. Longer words are
associated with longer fixation durations during reading (New et al., 2006). When readers
encounter long words, they tend to fixate for a longer time and are less likely to skip them.
Functional words such as “for,” “and,” or “but” are typically processed more quickly than
longer content words, which increases overall reading time (Rayner, 1998, 2009).

Another variable that influences readers' reading process is orthographic neighborhood size. It
was first described by Coltheart et al. in 1977 (Yarkoni et al.,, 2008). Orthographic
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neighborhood size is defined as the number of new words of the same length that can be formed
by changing a single letter in a word. For example, the word “siit” (milk) has seven orthographic
neighbors: “siiz” (strain), “siir” (drive), “siis” (decoration), “sat” (sell), “set” (set), ‘tiit’ (smoke),
and “kiit” (chunk). It has been reported that in many languages, words are read more quickly
when they have many orthographic neighbors (Andrews, 1997). In Turkish, however, it has
been found that the orthographic neighborhood dimension has no effect on reading (Erten et
al., 2014). On the other hand, the orthographic adjacency dimension is created by changing only
a single letter and does not cover other operations such as transposing letters within a word,
deleting a letter from a word, or adding a new letter to a word. Due to these limitations, Yarkoni
et al. (2008) developed a new orthographic similarity measure. “Orthographic Levenshtein
distance-20” [OLD-20] refers to the average number of changes made to create 20 new words
with the minimum number of letter changes (swapping, adding, deleting) in a word. The lower
the OLD-20 value of a word, the fewer letter changes are required to derive new words. While
studies indicate that words with low OLD-20 values are easier to read (Yarkoni et al., 2008),
the opposite has been shown to be true in Turkish (Erten et al., 2014). Therefore, it is thought
that OLD-20 has an inhibiting rather than a facilitating effect on Turkish reading.

A sequence consisting of two units is referred to as a “bigram.” For example, the Turkish word
‘masa’ (table) contains the bigrams “ma,” “as,” and “sa.” Bigram frequency is a measure of the
frequency of a bigram in an orthography (Santangelo, 2023). For example, in English, the
bigrams “th,” “he,” and “in” are used more frequently in texts than the bigrams ‘qu’ and “nk.”
Bigram frequency has been reported to have effects on lexical decisions (Muncer et al., 2014;
Schmalz & Mulatti, 2017) and word naming (Muncer et al., 2014) tasks. While the effects of
bigram frequency on reading continue to be debated, strong evidence has been reported
regarding its speed-enhancing effect on audible reading (Schmalz & Mulatti, 2017).

There is a significant relationship between morphological awareness and the identification of
morphologically complex words (Carlisle, 2000). Therefore, it has been found that awareness
of morphemes, the smallest meaningful units of language, is related to comprehension skills,
which is the ultimate goal of reading, and that this relationship is influenced by morphologically
complex words (Liu et al., 2024). For example, the English word “work™ can be inflected as
“works,” “workers,” and “working,” and can also take prefixes and suffixes to become
“rework” and “worker.” At the same time, the word ‘work’ is a compound word and can also
appear as “workplace” (Borleffs et al., 2019). The ability to analyze these words by resolving
their morphological complexity is reflected in children's reading and comprehension skills
(Levesque et al., 2021; Verhoeven et al., 2011). In this context, it can be stated that the
morphological complexity characteristics of words in texts play an important role in reading.

Texts are used in the assessment and development of reading skills (MoNE, 2019). A text is a
piece of language that carries meaning as a whole (Pilav & Oguz, 2013). It is also defined as
structures in which information, feelings, and thoughts are placed according to various forms,
expressions, and punctuation features (Giines, 2013). Texts are the most important sources and
materials for reading. The booklet “Criteria and Explanations to Be Used as a Basis for
Evaluation in the Examination of Draft Textbooks and Educational Tools and Their Electronic
Content” (2023) contains criteria related to language and style, compliance with written
language standards, and meaning and expression for texts to be included in textbooks. In this
context, the booklet explains that foreign words should not be used in the texts, that the language
used should be appropriate for the grade level and aimed at enriching vocabulary, that the
expression should be simple and straightforward, that it should not slow down reading, and that
it should be easy to read. Although many variables affecting reading skills in the field literature
are mentioned, such as word frequency, length, orthography, and text readability, there is no
clear information on how Turkish text writers create texts appropriate to the student's level in
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relation to these variables. It can be said that texts are written more according to the writers'
experience and feelings. On the other hand, text difficulty and the writing of text types are
among the topics most in need of study in the literature (Duran & Kargin, 2022). At the same
time, it is seen that the factors affecting reading in the literature are not addressed quantitatively
as a whole in the context of the text.

The creation of texts within the context of quantitative criteria at the text and word level that
affect the speed and duration of the reading skill listed above is critical for the clinical
assessment of reading skills. It is thought that texts not created in accordance with these criteria
in their entirety cause problems in the clinical assessment of reading skills. These criteria
directly affect the reading process. Therefore, it is important to use texts created within the
context of these criteria in clinical assessment for populations with reading difficulties. The
use of random texts appropriate only for the individual's grade level and/or age, without
considering these criteria, plays a role as a factor that increases the heterogeneity problem
observed in dyslexia and other reading difficulties, stemming from the multi-component
complex structure of existing reading skills. To our knowledge, there are no Turkish texts that
are widely used and developed by controlling all the quantitative criteria listed above in the
clinical assessment of reading skills. One of the aims of this study is to contribute two texts to
literature, developed in the context of these quantitative criteria affecting reading, which are
informative and narrative, to address this gap in the literature and clinical practice. However, it
is thought that the use of these two texts solely in clinical assessments may be limiting as the
individual's age, grade level, and other characteristics change, and as reading skills need to be
reassessed at regular intervals. Therefore, it will be possible to overcome this limitation by
using tools that allow for a comprehensive evaluation of the texts to be used in the context of
the criteria listed above.

Kirkgdz and Unaldi (2012) compared the lexical networks of students whose native language
is Turkish and who are learning English as a foreign language with those of students whose
native language is English. They used coh-metrix, an online database based on corpora and
various criteria such as readability and syntax, to analyze the English texts written by these
students. The validity of coh-metrix was also tested in the study. The results revealed limitations
in the lexical cohesion of sentences in the texts written by students whose native language is
Turkish and who are learning English as a foreign language. Furthermore, some indicators used
in coh-metrix were able to distinguish between texts written by students whose native language
is English and those who learned English later. Arnold et al. (2019) explain how different text
analysis packages in R can be combined and emphasize the potential of different text analysis
packages in R to serve as text analysis tools. Similarly, Aziz et al. (2010) not only determined
the general readability of reading materials but also presented a more comprehensive analysis
approach that provides information on sentence and word difficulty. The researchers suggest
composite calculation tools to determine text, sentence, and word difficulty in an objective and
reliable manner. The use of different text analysis packages created in the R language in fields
such as linguistics and educational sciences as an objective text analysis tool may inspire their
potential use in areas related to the clinical assessment of reading, such as special education,
language and speech therapy, child and adolescent mental health and disorders, and clinical

psychology.

No tool has yet been found in the literature that allows Turkish texts used in the clinical
assessment of reading skills to be evaluated holistically using quantitative criteria. In the
national literature, there are many standardized batteries and/or scales with proven validity and
reliability used to assess reading performance for both educational and clinical purposes. These
batteries are quite valuable in terms of assessing reading performance in various clinical
populations and serve as a guiding manual for diagnosis. The aim of this study is not to develop
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such a scale, but rather to develop an R program-based analysis tool that performs analyses
providing experts with information about the linguistic characteristics of texts used in reading
assessment. Thus, experts will be able to analyze the texts they wish to use in this program
thanks to the codes we have developed and obtain information about the relevant linguistic
criteria. Experts who wish to do so can use the texts we present as sample products in this study
for their evaluations, or they can use the text analysis tool codes we present in this study to
obtain information about the linguistic features of any text they wish to use. In this context, the
tool planned to be developed in this study will be a tool that can guide the expert/evaluator
about the linguistic features of texts used in clinics, rather than a clinical evaluation tool. Unlike
standardized scales in the field, the text analysis tool we will develop in this study will enable
the expert/evaluator to create texts with different linguistic features and use texts with varying
levels of difficulty and complexity in terms of linguistic features during educational
interventions. Therefore, since quantitative criteria are needed for texts to be used in the clinical
assessment of reading skills, this study aims to develop a text analysis tool using the R language
and to test the generated texts with this tool. In this context, answers to the following questions
were sought:

(a) Can a self-updating text analysis tool be developed to evaluate texts quantitatively and
holistically?

(b) Can texts written by researchers be tested with this developed tool?

(c) Can the tool provide quantitative characteristics of the text to specialists who wish to
know the level of the text they will write or use for the clinical assessment of reading skills?

(d) Can the tool perform calculations based on lexical parameters (orthographic, word
frequency, letter-bigram frequency, morphological complexity, word length) and readability
criteria in texts?

(e) What are the similarities between texts developed by researchers?
2. Method
2.1. R Programming Language and Text Analysis

Computational text analysis provides an environment where processes that would take time to
perform manually, especially with long texts, can be carried out in a shorter time with a reduced
likelihood of error. Calculating various quantitative measures related to orthographic and
lexical features for texts to be used in the clinical assessment of reading skills, calculating the
readability of texts, and revealing similarities between texts require a labor-intensive manual
process. In this study, we provide an overview of the general steps and procedures related to
computational text analysis using R software.

Unlike other programming languages, R was specifically designed for statistical analysis,
making it an extremely suitable environment for data science applications. As an open-source
platform, R is a programming language that includes a wide variety of text analysis packages
(Kwartler, 2017; Kumar & Paul, 2016) and has a large user community. In this study, we present
an example of text analysis using the aforementioned text analysis packages and the code we
developed. R packages are a collection of software libraries produced by R's large user
community. Each package extends the functionality of the basic R language and core packages
and provides users with a set of easy-to-use functions. In this study, the tidytext package (Silge
& David, 2016) and the textTinyR package (Mouselimis, 2021) are used for text editing, while
the vwr package (Keuleers, 2013) and the strngram package (van Heuven, 2024) are used for
orthographic calculations.
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Additionally, packages such as the stats package and the rstatix package (Kassambara, 2023)
will be utilized for statistical analyses. The Comprehensive R Archive Network (CRAN), the
most well-known package repository, currently hosts over 10,000 published packages, and all
packages listed above, except for the stats package, are available on CRAN. These packages,
which can be easily and securely loaded from the R environment, form a solid bridge between
developers and users of new analysis tools, providing a highly suitable programming
environment for scientific collaboration.

2.2. Text Creation
2.2.1. Text Writing

The narrative text titled “Double Surprise” included in the study was written by the first and
third authors of the study at three different levels by modifying the text in terms of word length,
morphological complexity, and orthographic proximity variables without distorting the event
or information pattern. Similarly, the informative text “Starfish” was written at three different
levels by the second and fourth authors of the study. As a result, the study includes a total of
six different levels of text, three of which are narrative and three of which are informative. The
text themes were determined in accordance with MoNE themes.

2.2.2. Evaluation of Texts (Expert Opinions)

After the texts were created, opinions were obtained from 8 experts: 2 faculty members working
in the field of Special Education on reading skills, 1 faculty member working in the field of
Linguistics, 1 faculty member working in the field of Turkish Language and Literature, 1
faculty member working in the field of Turkish Language Education, and 1 faculty member
working in the field of Teaching Turkish as a Foreign Language, as well as two classroom
teachers. The experts' professional experience ranged from 10 to 28 years. The expert opinion
forms developed by the researchers were sent to the experts electronically. This form includes
various criteria such as “the text's consistency with the theme, the text's coherence, the text's
flow of events, and the text's narrative fluency being appropriate for 2nd and 3rd grade levels,
and the words and sentences in the text being appropriate for 2nd and 3rd grade levels.” Experts
reviewed each text in these forms in turn for compliance with the specified criteria and
expressed their opinions by rating them on a scale of 1 (not at all appropriate) to 5 (very
appropriate). They also made corrections for the texts as they deemed appropriate. The texts
were revised based on the experts' opinions. The expert opinions were refined, and the texts
were finalized prior to analysis. General information about the texts is presented in Table 1, and
the texts, along with their editing and analysis codes, can be accessed via the GitHub page. The
texts and text editing and analysis codes can be accessed from the GitHub page
(https://github.com/ozguraydin66/Pre T X T/tree/main/documents).

Table 1. General Information About Texts

Text Text Type Text Title Number of Word Number of Number of
Code Forms* Lexemes* Sentences
Mla Narrative Double Surprise 171/200 137/194 26
MI1b Informational Starfish 134/176 112/170 23
M2a Narrative Double Surprise 120/149 93/145 18
M2b Informational Starfish 113/148 96/145 18
M3a Narrative Double Surprise 163/183 125/179 30
M3b Informational Starfish 145/172 122/170 22

* Numbers related to word form and lexeme count are presented as Different Words/Total Words.
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2.3. Text Organization

In this study, the stages shown in Figure 1 were followed during the text analysis process. These
stages enable the analysis and visualization of various characteristics of the text by converting
texts consisting of individual words into data frames.

Figure 1. Text Analysis Stages

Lexical Analyses [—> Output
Conversion into Value Orthographic
Text Format Assignment Computation
Text Readability
Preparation Analyses Output
Text Similarity Output
Analyses

At the first stage, texts were prepared in .txt format, and the units in the text were organized
both as word forms and lexemes. The lemmatization process of the words in the texts was
excluded from the automation process. After organizing the texts in these two formats, the texts
were converted into regular text format. Creating regular text means converting the texts into a
data frame. In regular data, each variable must be presented in a column, and each row must
present a single observation (Wickham, 2014). At the preparation of the texts, the tidytext
package (Silge and David, 2016) in R (R Core Team, 2023) was used to create a data framewith
a single sentence in each row, as shown below, using the split_sentence() function (line 2).

1 textfile = readLines('Mil.txt')

2 TextSentence=split_sentence(textfile[2])%>%

3 as.data. frame() %>%

4 purrr: :pluck(l) %>%

5 tibble() %>%

6 purrr::set_names('text') %>%

7/ mutate(line=row_number(),

8 WordCountinSent=stri_count_words(text),
9 SentCount=length(text),

10 TextType= 'M1')

Then, using the unnest tokens() function (line 4), a data frame is created where each row
contains a single word:

1 Word <-list()

2~ for(z in TextSentence$line){

5 Word[[z]] = TextSentencetz,] %>%

4 unnest_tokens(word, text) %>%

5 dplyr: :count(word, sort = TRUE)

6 Word[[z]]=as.data.frame(Word[[z]])
7~ Word[[z]]$LineNum = z}

8 WordList=dplyr: :bind_rows(Word)

For the value loading phase, lists containing the number of tokens for each word form in the
data frames converted to plain text format are also transferred to the data.

For the orthographic calculation phase, the average OLD-20 value for the 20 neighboring words
in the Turkish word list (Erten et al., 2014) was calculated for each word form and lexeme using
the 0ld20() function in the vwr package (Keuleers, 2013) (line 1). In this stage, the bigram
values of the words were also calculated using the strngram package (van Heuven, 2024). First,
the get ngram_frequencies() function was used to determine the frequencies of different forms
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(type frequency) and total frequencies (token frequency) of bigrams obtained from the words
in the word list (lines 2-3). Subsequently, these values were used within the ngram_frequency/()
function to calculate the averages of bigrams in word forms and lexemes in the texts (lines 5-
7):

1 df$0LD20 <- old20(df$word, lexicon[,1])
2 z =get_ngram_frequencies(lexicon$Vl, lexicon$V3,
3 type = "bigram", position_specific = TRUE)
4 newcol = ncol(df) +1
5 df[,newcol] <- ngram_frequency(df$word, z, type = "bigram",
6 position_specific = TRUE,frequency = "token",
7 func = "mean", progressbar = TRUE)
2.4. Text Analyses

The first stage of text analysis involves analyzing the similarity between texts. The similarity
referred to here is not a syntactic or semantic similarity between texts, but rather a formal
(lexical) similarity. Therefore, the measurement of text similarity is based on close word
proximity and word repetitions. One such analysis, the Jaccard coefficient, measures the degree
of overlap between two sets and is calculated as the ratio of the number of shared attributes
(words) between Bu and Bv (the similarity of text u and the similarity of text v) to the number
possessed by Bu or Bv units (see 1). For example, given the binary indicator vectors of two sets
Bu = {living, star, arm, five} and Bv = {water, star, joint, old}, the cardinality of their
intersection is 1 and the cardinality of their union is 3, and the Jaccard coefficient is 1/3. Another
similarity measure used in this study, cosine similarity, measures the angle between two ranked
vectors, where a narrower angle indicates greater similarity and a wider angle indicates lesser
similarity. In the formula, R(u, 1) represents the rating of element i in text u, and B(u, v)
represents the number of common rated elements between texts u and v (see 2). For both
calculations, the JACCARD_ DICE() and cosine distance() functions in the textTinyR package
(Mouselimis, 2021) were used in R.

similarity (u, v)/eccard = 2ulBel 1y
[ByUBy

)Kosinus — ZieBuy)~RWD-R®,0) 2)

JZieBuy) R | [Ticpauy) RWi)?

similarity(u,v

Below, after punctuation marks have been removed from the text (lines 3-5), you can see how
the JACCARD_ DICE() and cosine distance() functions (lines 7-11) are used.

1 kext.path <- list.files(path=file.path(rootdir, paste@("texts/",ListType)),
2 pattern = ".txt", full.names = TRUE)

3 text.file <-list()

4~ for(i in 1:length(text.path)){

5+ text.file[[i]] <- removePunctuation(readLines(text.path[i]))}
6

7 JScore = JACCARD_DICE(strsplit(text.file[[1]][2], "\\s+"),

8 strsplit(text.file[[2]][2], "\\s+"),

9 method = 'jaccard', threads = 1)

10 CScore = cosine_distance(text.file[[1]][2],
11 text.file[[2]][2], split_separator= "")

At the lexical analysis phase, in addition to the word frequency, syllable count, morphological
unit count, and word length data obtained during the data integration phase, analyses of OLD-
20 and bigram data related to orthographic calculations are performed. In these analyses, the
Shapiro—Wilk test was used in R to test whether the data related to the parameters listed above
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exhibited a normal distribution, followed by the Wilcoxon Signed Rank test to see if there was
a significant difference between the texts in terms of parameters.

On the other hand, three different readability analyses developed for Turkish have been used as
a basis in readability analyses that determine the degree to which texts in any language are
readable by readers. The formula developed by Atesman (1997) to measure the readability of
Turkish texts (see 3) is based on the FRES (Fresch Reading Ease Score; Flesch, 1948) formula.
In this formula, the average number of words and sentence length are added to the formula
based on the number of syllables (H), number of words (K), and number of sentences (C). The
formula results in values between 90 and 100 indicating very easy texts, values between 70 and
89 indicating easy texts, values between 50 and 69 indicating moderately difficult texts, values
between 30 and 49 indicating difficult texts, and values between 1 and 29 indicating very
difficult texts. Another formula used in this study to measure readability is the one developed
by Cetinkaya and Uzun (2010), similar to Atesman's, based on the average number of words
and sentence length (see 4). In this formula, values between 0 and 34 indicate the frustration
level (10th, 11th, and 12th grades), values between 35 and 50 indicate the educational level (8th
and 9th grades), and values greater than 51 indicate independent reading (5th, 6th, and 7th
grades). The latest readability formula developed for Turkish is Bezirci and Yilmaz's (2010)
formula, which is based on the average number of words in sentences and the average number
of words with 3, 4, 5, and 6 syllables (see 5). According to this formula, it explains the
readability levels of texts corresponding to a specific grade level: 1-8: elementary school; 9-12:
high school; 13-16: undergraduate; and >16: academic.

0 =198.825 — (40.175 £) - (2.610 £)(3)

0s = 118.823 — (25.987 %) - (0971 £)(4)

0S = J§ ((H3 0.84) + (H4 1.5) + (H5 3.5) + (H6 26.25)) (5)

To calculate the above formulas in R, a database named ‘df” was first created, in which the
variables for each text were calculated. In this database, the number of syllables (H), number
of words (K), and number of sentences for each text, as well as characteristics such as the
average number of words per syllable, were calculated and processed individually in columns.
Then, all three formulas were calculated in R (R Core Team, 2023) using the mutate() function
in the dplyr package (Wickham et al., 2023):

1 Calculate <- df %>%

2 group_by(TextType) %>%

3 mutate(

4 Atesman = 198.825-(40.175%(H/K))-(2.610%*(K/C)),

5 Cetinkaya = 118.823-(25.987*(H/K))-(0.971%(K/C)),

6 Bezirci = sqrt((K/C)*((H3*0.84)+(H4 *1.50)+(H5 *3.50)+(H6 *26.25)))) %>%
7 select(c(21:23)

8 )

After conducting text similarity analyses, lexical analyses, and readability analyses on the texts,
two texts were selected that were most similar to each other in two different text types and most
suitable for 2nd and 3rd grade students, one informative and one narrative. These two texts
were checked for word and sentence count. Both texts contain 150 words and 22 sentences, and
all sentences in both texts are grammatically correct. Additionally, the number of simple and
complex, positive and negative, action and noun sentences in the texts are arranged to be close
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to each other. The minimum and maximum number of words in the sentences in the texts are
also set to be close to each other.

At this stage, in addition to the above analyses, hierarchical clustering was also performed using
the hclust() function in the stats package (R Core Team, 2023) in R. To do this, the average
number of utterances (M), number of words (K), and number of sentences (C) were first
selected from the database in lines 1-2 below, and then the data was normalized in lines 4-6.
The distance matrices were calculated for the normalized data (nor) (line 7), and hierarchical
clustering was performed and plotted using the hclust() function (line 8) (line 9):

Clust <- df %>%
select(TextType, M, K, C)
z <- Clust[,-c(1,1)]
means <- apply(z,2,mean)
sds <- apply(z,2,sd)
nor <- scale(z,center=means,scale=sds)
distance = dist(nor)
df .hclust = stats::hclust(distance)
plot(df.hclust,labels=Clust$TextType, main="")

Y

O 00 NOWULTL A WN

3. Findings
3.1. Text Similarity Findings

In examining the similarities between the six texts, the texts were compared separately within
themselves, organized as lexical units and organized as word forms. At this stage, since the aim
was to reveal how similar or how different texts of the same type are to each other, similarity
comparisons were made within the same text types. Therefore, Jaccard coefficients and cosine
coefficients were compared in different text pairs (M1, M2, and M3) but within the same text
types (a and b) (i.e., M1a vs. M2a, M2a vs. M3a, Mla vs. M3a, etc.). As shown in Table 2, the
Jaccard coefficients and cosine coefficients indicate that, in narrative texts, M1 and M3 are
closer to each other, while M2 is almost equidistant from M1 and M3. In informative texts, M1
and M2 are closer to each other, while M3 is almost equidistant from M1 and M2. In general,
text similarities decrease in word form formats where words are presented with morphological
inflections. The ratio of different words to the total number of words is higher in narrative texts
and lower in informative texts. This means that there is greater word variety in informative
texts.

Table 2. Jaccard and Cosine Similarity Values and Density Ratios for Texts

Jaccard Similarity Kosinus Similarity Density
Mla M2a Mlb M2b Mla M2a Mlb M2b
Lexeme Level

M2a .38 .65 .64
M3a .70 40 .86 74 .70
M2b .60 .84 .66
M3b .39 35 73 1 72

71 .66

Word Form Level

M2a 28 .50 .81
M3a .61 .34 .76 .59 .89
M2b 54 75 .76
M3b .20 21 .58 .52 .84
Density .86 - .76 - - - - - -
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As shown in Table 3 and Figure 2 (panels A-B), there is no significant difference in text types
for the same text pairs (i.e., M1, M2, and M3) in terms of orthographic features in the OLD-20
and bigram parameters. Similarly, there is no significant difference between text types in terms
of lexical features such as word length, number of syllables, and number of morphemes (see
Table 4 and Figure 2C-2E). In the analysis of lexical units, OLD-20 and bigram parameters also
do not lead to significant differences between groups in terms of orthography. The groups also
exhibit a similar appearance in terms of the general frequency of occurrence of the words used
in the corpus.

Table 3. Wilcoxon Signed-Rank Test Results for Lexeme-Level Parameters (Word Frequency, OLD-20,

and Bigram Frequency)
Word Frequency OLD-20 Bigram
Text Text Types N Mean 5 Mean , Mean 5
(SE) ? (SE) ? (SE) P
Mla  Narrative 171 2918 (410) 1.61 (.04) 10939 (667)
-1.68 .09 -0l .99 -19 84
Ml1b Informative 134 2263 (371) 1.58 (.04) 10409 (650)
M2a  Narrative 120 3399 (552) 1.70 (.05) 11228 (834)
-1.29 19 -97 33 -06 .94
M2b  Informative 113 2871 (494) 1.60 (.05) 10808 (746)
M3a  Narrative 163 2725 (423) 1.62 (.04) 10328 (663)
-98 32 121 22 -27 78
M3b  Informative 145 2580 (435) 1.69 (.05) 10389 (648)
Figure 2. Comparison of Lexical Parameters
A Anlati | [ sidgiendirici | B Anlati || sigiendirici | C Anlati || sigiendirici
| oo | 1| t 1t 1 “] l
9 | 11 | A | | A |
|| R ERE- ‘ | ]
| 30000+ . | 3
S E S P 8§ 10
a 5200001 ' 3
(o) [ A 3
31 1oooo-<><> IO AL 8 sl ,
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M1 M3 M2 M1 M3 M2 M1 M3 M2 M1 M3 M2 M1 M3 M2 M1 M3 M2
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Note: Panels A, B, C, D, and E show the parameters OLD-20, bigram, word length, number of syllables, and number of

morphemes, respectively. Panel F shows the word frequency parameter in lexical units.”Anlati”: Narratives; “Bilgilendirici”:
Informative, “Seslem Sayis1”: Number of syllables, “Big¢imbirim sayis1”: number of morphemes. “Siklik”: frequency, “Sozciik
uzunlugu”: Word lenght.
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Table 4. Wilcoxon Rank Sum Test Showing Differences in OLD-20, Bigram, Word Length, Number of
Syllables, and Number of Morphemes Parameters Between Texts

OLD-20 Bigram Word Lenght Number of Syllables Number of Morphemes
Text Text Type N

Mean (SE) A p Mean (SE) VA p  Mean (SE) A p  Mean (SE) A p Mean (SE) A p

Mla Narrative 200 2.87 (.11) 7405 (560) 6.67 (21) 2.89 (.08) 2.08 (.07)
=72 46 -1.01 .31 -.06 .94 =74 45 -.67 .50

M1b Informative 176 2.72 (.11) 8032 (606) 6.63 (.22) 2.80 (.09) 2.01 (.08)

M2a Narrative 149 2.86(.13) 8763 (780) 6.55 (.26) 2.84 (.10) 2.04 (.08)
1.05 .29 83 .40 -06 .95 89 36 1.20 22

M2b Informative 148 2.64 (.12) 8595 (682) 6.47 (.24) 2.70 (.10) 1.94 (.09)

M3a Narrative 183 2.96 (.11) 7058 (559) 6.78 (.22) 2.93 (.09) 2.13 (.07)
17 .86 75 45 79 42 41 67 97 33

M3b Informative 172 2.92 (.11) 7405 (551) 7.05(.23) 3.00 (.09) 2.05 (.08)

3.3. Text Readability Findings

Three readability formulas developed for Turkish to determine the readability of texts were
applied to six separate texts (see Atesman, 1997; Bezirci & Yilmaz, 2010; Cetinkaya & Uzun,
2010). In order to perform these analyses, the number of syllables, words, and sentences in the
texts were determined (see Table 5). As shown in Table 5, the readability levels of the texts are
intermediate according to Atesman (1997), at frustration level according to Cetinkaya and Uzun
(2010), and high school level according to Bezirci and Yilmaz (2010). The M1b informative
text is at an intermediate level according to Atesman (1997), at a frustration level according to
Cetinkaya and Uzun (2010), and at an elementary school level according to Bezirci and Yilmaz
(2010). The narrative text M2a is at an intermediate level according to Atesman (1997), at a
disability level according to Cetinkaya and Uzun (2010), and at a high school level according
to Bezirci and Yilmaz (2010). The M2b informative text is at an intermediate level according
to Atesman (1997), at a disability level according to Cetinkaya and Uzun (2010), and at an
elementary school level according to Bezirci and Yilmaz (2010). The narrative text M3a is at
an intermediate level according to Atesman (1997), at a disability level according to Cetinkaya
and Uzun (2010), and at an elementary school level according to Bezirci and Yilmaz (2010).
The informative text of M3b is at an intermediate level according to Atesman (1997), at a
disability level according to Cetinkaya and Uzun (2010), and at a high school level according
to Bezirci and Yilmaz (2010).

Using the parameters in Table 4, hierarchical clustering was employed to determine which text
type pairs are closer to each other. The hierarchy obtained using the hierarchical clustering
method in R via the hclust() package within the stat package is shown in Figure 3. As seen in
Figure 3, the M2a and M2b texts exhibit the most appropriately clustered text appearance.
Based on this determination and previous analyses, the closest pair was submitted for expert
review. Following the second expert review, the experts unanimously reported that the texts
were appropriate for the 2nd and 3rd grade levels in terms of theme, subject matter, and
information flow.

Figure 3. Hierarchical Clustering of Texts (Distance, Hclust (*, ‘Complate’)
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Table 5. Text Readability Findings

Mla M1b M2a M2b M3a M3b
Narrative  Informative ~ Narrative  Informative  Narrative  Informative

Syllable 24.04 2291 24.83 24.56 19.47 24.27
Polysyllabic word 7.12 7.00 7.28 7.50 5.70 7.18
Bisyllabic word 2.5 2.70 2.5 2.94 1.83 2.36
Trisyllabic word 1.54 1.74 2 1.94 1.4 1.86
Tetrasyllabic word 2.19 1.74 1.72 1.72 1.7 1.91
Pentasyllabic word 0.69 0.74 0.78 0.83 0.6 0.82
Hexasyllabic word 0.19 0.09 0.28 0.06 0.17 0.23
Total number of words 200 178 150 150 183 176
Total num. of sentences 26 23 18 18 30 22
Atesman (1997) 53.2 59.68 57.35 58.69 54.7 56.05
Cetinkaya (2010) 30.14 34.37 33.29 34.16 29.97 32.21
Bezirci & Yilmaz (2010) 9.63 8.32 10.91 8.46 7.89 10.3

4. Discussion, Conclusion, and Suggestions

The purpose of this study was to develop a computational text analysis tool in the R
programming environment for the first time in Turkish to evaluate the quantitative linguistic
characteristics of texts used in the clinical assessment of reading skills and to test six texts
created by the researchers using this tool. In addition, similarity analyses were performed on
the texts and compared. By integrating linguistic variables such as orthographic similarity
(OLD-20), bigram frequency, word frequency, morphological complexity, and readability, the
tool was shown to offer an analytical framework that allows experts to evaluate text difficulty
objectively and reproducibly.

In the study, six texts—three narrative (Cifte Stirpriz / Double Surprise) and three informational
(Deniz Yildizlar: / Starfish) — were developed at different levels of linguistic and structural
complexity. The quantitative parameters of these texts were calculated using the R packages
tidytext, vwr, strngram, and textTinyR, and their orthographic, lexical, and readability
characteristics were examined. The R package developed as part of this study is available at
https://github.com/ozguraydin66/PreTXT/. Additionally, the web application version of this
package can be accessed at https://oaydin.shinyapps.io/pretxt/.

The overall results showed that the texts were similar in terms of orthographic and lexical
properties, confirming that the manipulations made for each version were consistent across both
genres. According to the three Turkish readability formulas (Atesman, 1997; Bezirci & Yilmaz,
2010; Cetinkaya & Uzun, 2010), all texts were found to be of moderate difficulty, indicating
that they were suitable for use with children at the early primary level. Hierarchical clustering
analyses demonstrated that the texts M2a and M2b were the most similar in terms of
quantitative parameters. The findings obtained from the computational analyses were supported
by the expert evaluations, which revealed that these two texts were considered the most
appropriate in terms of linguistic structure, theme, and conceptual clarity for use with students
at the second and third grade levels.
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The text similarity findings of the study were presented in two dimensions: Lexical units and
word forms. In this context, it was determined that M1 and M3 are closer to each other in
narrative texts, while M2 is almost equidistant from M1 and M3. In informative texts, it was
found that M1 and M2 are closer to each other, while M3 is almost equidistant from M1 and
M2. Indeed, it can be stated that narrative and informative texts are quite similar in terms of
lexical units. However, when text similarities are examined in terms of word form, it is seen
that informative texts have greater word diversity.

The lexical analysis of the texts was examined in terms of word form. It was shown that there
were no significant differences between OLD-20 and bigram in terms of orthographic features
in the parameters of word length, number of syllables, and number of morphemes. Similarly,
the lexical units of the texts did not show any significant differences between OLD-20 and
bigram in terms of orthography. Therefore, given that OLD-20 is known to have an inhibitory
effect on Turkish reading (Erten et al., 2014), it is important that OLD-20 values do not show
significant differences in the texts in terms of both word form and lexical unit. In addition, since
it is known that the presence of longer words in texts will be reflected in readers' reading times
(New et al., 2006; Rayner, 1998, 2009), it was found that the texts did not differ in terms of the
word length parameter. Furthermore, it was determined that the words used in the texts were
generally similar in terms of their frequency of occurrence in the corpus. Therefore, since the
frequent occurrence of a word in a language speed up its recognition (Erten et al., 2014; Zevin,
2009), the similarity of the frequencies of occurrence of the words in the texts in the corpus has
been ensured.

When examining the findings on text readability, the texts included in the study were found to
be at an intermediate level according to Atesman (1997), at the frustration level according to
Cetinkaya and Uzun (2010), and at the primary and secondary school levels according to
Bezirci and Yilmaz (2010). Hierarchical clustering was applied to these texts using the OLD-
20, bigram, word length, number of syllables, and number of morphemes parameters to
calculate which text type pairs were closer to each other. Indeed, it was determined that the
M?2a and M2b texts were the closest clustered texts. Thus, the study presents a tool that experts
such as researchers, teachers, and speech therapists can use in the text selection process to both
assess students' reading skills and intervene appropriately based on those skills. Additionally,
the study examines the criteria and explanations to be used as a basis for evaluation in the
review of draft textbooks, educational tools, and their associated electronic content, as outlined
in the MoNE Directorate of Education and Training's “Criteria and Explanations for the
Evaluation of Draft Textbooks, Educational Tools, and Their Associated Electronic Content”
(2023) regarding language and style, compliance with written language standards, and meaning
and expression for texts to be included in textbooks. While analyses have been conducted for
texts in other languages in the field literature (Arnold et al., 2019; Aziz et al., 2010; Kirkgoz &
Unalds, 2014), this study is the first to analyze Turkish texts using a computational tool based
on the R language enviroment.

In this study, a computational linguistic text analysis tool is developed and recommended for
researchers and experts. Since this is the first such study conducted with Turkish texts, the initial
parameters that can serve as a reference have been identified in this study. Thus, the first values
related to text similarity, lexical analysis, and text readability in Turkish have been calculated
in this study. Consequently, the features of M2a and M2b texts that are relevant to assessing
reading ability are presented. Therefore, the R-based text analysis tool developed in this study
focuses on the linguistic features of texts, unlike other scales commonly used in assessing
reading ability. The scales used in the literature provide valuable information, particularly in
determining reading performance in clinical populations, but they provide limited data on the
structural linguisitc characteristics of the texts used. The tool developed in this research will
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provide researchers and experts planning to conduct reading assessments with valuable data on
various linguistic features of texts, such as lexical analysis and text readability, for text
selection. Thus, researchers and experts will be able to make informed decisions about text
selection by obtaining detailed information about the linguistic features of the texts to be used
in the assessment process.

The findings of the R-based text analysis tool developed demonstrate that the tool works
reliably and practically in evaluating texts. It has been demonstrated that, rather than relying on
a single criterion, different linguistic parameters can be examined using a holistic approach.
Indeed, proposed analyses conducted on the M2a and M2b texts confirm the measurable
comparison capabilities offered by the tool. In this respect, the study, rather than developing a
direct scale for clinical assessment purposes, offers a complementary approach that provides
experts and researchers with information about the quality of texts used or potentially usable in
existing scales. Therefore, it can be stated that the developed tool has the potential to guide
evaluators both in the selection of texts to be used in educational interventions and in clinical
applications.

In the study, a computational text analysis tool developed for the first time in Turkish using the
R language. This R-based text analysis tool was developed and proposed to evaluate the
quantitative linguistic characteristics of texts used in the clinical assessment of reading skills.
In addition, six texts written by the researchers were tested using this developed tool and
similarity analyses of the texts developed by the researchers were also conducted. The study is
original and innovative in these respects. Furthermore, it is anticipated that the proposed tool
will be applied to students and undergo validity and reliability studies, progressing towards
becoming a standard tool. In conclusion, the study proposes the development of a text analysis
tool in the R language, using quantitative criteria and enabling holistic evaluation, for texts to
be used in the clinical assessment of reading skills. Thus, the most suitable texts for assessing
the reading skills of students in grades 2 and 3 and for advanced diagnosis and intervention
tools were sought. On the other hand, studying has some limitations. The first is that no
automatic process was used to determine the number of morphemes; instead, the number of
phonemes was determined using the system (v.01.16, Mutlu et al., 2021). The second is that the
coherence and consistency of the texts were not examined. The last limitation is that the text
analysis tool has not yet been applied to students.

Thanks to this proposed R-based linguistic text analyses tool, researchers studying reading
skills and specialists such as special education teachers, classroom teachers, guidance and
psychological counseling teachers, and speech therapists might assess the reading skills of
students in grades 2 and 3. In this context, it is recommended that the tool and texts be used in
schools, counseling centers, and Guidance Research Centers. On the other hand, the proposed
tool can be effectively used by researchers working in various fields such as special education
and speech therapy in the processes of assessing reading skills, making diagnoses, or
implementing intervention programs. The tool can also be used in studies conducted in fields
such as linguistics and Turkish language education in the context of parameters such as word
frequency and letter-bigram frequency. Furthermore, researchers using advanced technologies
such as eye-tracking can conduct comprehensive studies with the proposed tool.
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