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Smif Ogretmeni Adaylarimin Disleksi ve Diskalkuli Hakkindaki Bilgi ve
Algilarinin Gelistirilmesi
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Oz
Giris: Bu calismanin amaci, sinif 6gretmeni adaylarmin disleksi ve diskalkuli hakkindaki bilgi ve algilarini
degerlendirmek ve bu konudaki egitimin etkisini incelemektir.

Yontem: Nicel aragtirma yontemi kapsaminda tarama ve zayif deneysel desende yiiriitiilmiigtiir. Arastirmanin ilk
asamasinda 318 katilimcidan konuyla ilgili bilgi ve algilarmi 6l¢gmek igin veri toplanmistir. Aragtirmanin ikinci
asamasinda ise akademik uzmanlar tarafindan disleksi ve diskalkuli konusunda egitim verilmistir. Diskalkuli
egitimine goniillii olarak katilan 42 katilimcidan ve disleksi egitimine goniillii olarak katilan 45 katilimcidan veri
toplanmistir. Analizler ortalama puanlari, standart sapmalari ve fark puanlarini icermektedir. Diskalkuli egitimi
verileri i¢in bagimli orneklem t-testleri ve disleksi egitimi verileri igin Wilcoxon igaretli siralar testleri
kullanilmaistir.

Bulgular: Ogretmenlerin 6n bilgi/on algilar1 ile son bilgi/son algilar1 arasinda anlamli bir fark oldugu
bulunmustur. Dolayisiyla, diskalkuli ve disleksi egitiminin 6gretmen adaylarinin bilgi ve algilarini gelistirmede
etkili oldugu soylenebilir.

Tartisma: Disleksi ve diskalkuli gibi 6grenme giicliigii olan ogrencilerle calisacak olan sinif Ggretmeni
adaylarmin bu tiir egitimlere erisiminin saglanmasi ve bu konulardaki bilgi ve becerilerinin artirilmasi énemlidir.

Anahtar kelimeler: Algi, bilgi, diskalkuli, disleksi, 6grenme gli¢liigii, 6gretmen adaylari.
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Giris
Egitim sistemimizin ana hedeflerinden biri, her 6grencinin potansiyelini en iist diizeye cikarmaktir.
Ancak, bu hedefe ulagilmasini engelleyebilecek bir zorluk, belirli 6grenme giicliiklerinin varligidir. Disleksi ve
diskalkuli gibi yaygin 6grenme giicliikleri, 6grencilerin akademik basarilarini olumsuz etkileyen oOnemli
sorunlardir. Hem diinyada hem de Tiirkiye'de yapilan aragtirmalar, 6grenme giigliiklerinin yeterince taninmadigin
ve dogru teshis edilmedigini gostermektedir (Balc1, 2019b; Fu & Chin, 2017). Ogretmenlerin bilgi ve farkindalik
diizeyleri, 6grenme giicliigii geken 6grencilerin egitim yolculuklarinda kritik bir rol oynamaktadir. Bu nedenle,

ogretmen adaylarinin disleksi ve diskalkuli hakkinda yeterli bilgiye sahip olmalari, bu 6grencileri erken teshis
edebilmeleri ve uygun miidahale programlariyla destekleyebilmeleri agisindan biiyiik 6nem tagimaktadir.

Ozgiil 5grenme giicliigii, dinleme, diisiinme, konusma, okuma, yazma ya da matematiksel hesaplamalarda
goriilen dil becerilerini anlama ya da kullanmay1 i¢eren temel psikolojik siireglerdeki bir bozukluktur (Akgin,
2009). Arastirma sonuglari, 6grencilerin %10 ila %20'sinin 6grenme giigligii yasadigini (Supportive Care ABA,
t.y) ancak ¢ogu durumda bu giicliiklerin ya teshis edilmedigini ya da yanlhs teshis edildigini gostermektedir. Ozgiil
6grenme giicliigiiniin alt gruplar1 olan disleksi ve diskalkuli de bu orana dahildir. Ozgiil 6grenme giicliiklerinde
genel bozukluk oranlar1 %7.6, yazmada %5.4, aritmetikte %6.0 ve okumada %7.5 olarak bulunmustur (Fortes vd.,
2016). Ulkemizde disleksi oranma iliskin giivenilir bir veri bulunmamaktadir. Ancak uluslararasi calismalar genel
olarak okul ¢agindaki ¢cocuklarda agir disleksi oraninin %3-6 arasinda oldugunu, hafif disleksi de dahil edildiginde
bu oranin %10 civarinda oldugunu gdstermektedir (Bingdl, 2003). Balc1 (2019a) tarafindan yapilan bir calismada
ise disleksi riski tagiyan 6grencilerin oran1 %14.8 olarak bulunmustur. Diskalkulinin yayginlig1 iizerine yapilan
¢aligmalar, okul ¢agindaki gocuklar arasinda yayginliginin %3 ile %7 arasinda degistigini gostermektedir (Mutlu,
2020). "Milli Egitim Istatistikleri- Orgiin Egitim 2022-2023" raporuna gére 5 milyon 535 bini ilkokulda olmak
tizere toplam 19 milyon 904 bin 6grencinin 6rgiin egitime kayith oldugu bilinmektedir (Milli Egitim Bakanlig,
2023). Ulke igin bu ortalamalar dikkate alindiginda, Tiirkiye'de en az 250 bin disleksi veya diskalkuli olan ilkokul
Ogrencisi olabilecegi tahmin edilmektedir.

Disleksi, normal ya da normalin iizerinde zekaya sahip olunmasina ve herhangi bir duyusal, nérolojik,
fiziksel, zihinsel ya da kiiltiirel engel bulunmamasina ragmen okuma, yazma, matematik, kendini ifade etme,
diisiinme, zaman ve mekanda yon bulma gibi bir ya da birden fazla alanda yetersizlikle sonu¢lanan bir bozukluktur
(Salman vd., 2016). Disleksili bireyler konusmay1 6grenmede, harfleri ve seslerini 6grenmede, anlayacak kadar
hizli okumada, hecelemede, yabanci dil 6grenmede ve matematiksel iglemleri gerceklestirmede zorluklar yasarlar
(The International Dyslexia Association [IDA], ty.). Disleksili ¢ocuklar, normal gelisim gosteren ¢ocuklara
kiyasla ¢ok daha diisiik okuma becerilerine sahiptir (Lin vd., 2020). Diskalkuli ise normal veya ortalamanin
tizerinde zekaya sahip bir bireyin yagina uygun egitim almasina ragmen yasindan ve zeka diizeyinden beklenen
matematiksel performansi gosterememesi, say1 hissinden yoksun olmasi ve yasitlarindan yaklagik iki veya daha
fazla y1l geride olmasidir (Mutlu, 2020). Diskalkulisi olan bireyler basit islemlerde zorlanir, aritmetik sembolleri
tanimaz, ¢ok basamakli sayilari okumakta giiclitk ¢eker ve say1 atlar (Landerl vd., 2009). Diskalkulik yetigkinlerin
temel matematiksel sembolleri (6rnegin, esittir isareti, sifir, bilinmeyen ifadeler, katsayilar, degiskenler) farkli bir
sekilde anladiklar tespit edilmistir (Lewis vd., 2022). Bu durum, bireyin akademik ve kariyer firsatlarin1 6nemli
oOlciide engelleyebilir.

Diskalkulisi olan 8-12 yas arasi ¢ocuklar ile akranlar1 arasinda farklilik gésteren islevsel beceriler arasinda
hesaplama, bilgi alma, miktar isleme, miktar-sayi iliskilendirme, sayisal iligkiler, gorsel-uzamsal iligkiler ve kisa
stireli bellek yer almaktadir (Haberstroh & Schulte-Kérne, 2022). Diskalkuliye sahip bireyler, akranlariyla
yasadiklar1 farkliliklarin yani1 sira matematikte de akranlarinin seviyesine ulasamamaktadir (Nelson & Powell,
2018). Diskalkuli, bireylerin giinliikk yasamlarint da etkileyerek giinliik isleri dogru sirada yapmalarini zorlastirir
(Andersson & Abdelmalek, 2021). Diskalkuli, bir kiginin hayatini yagsami boyunca etkiler, bu nedenle miidahaleye
ilkokul yillarinda bireysel ortamlarda egitimli uzmanlarla baglanmalidir (Haberstroh & Schulte-Kérne, 2019).
Tanimlarda da belirtildigi gibi, disleksi ve diskalkuli zekadan bagimsizdir. Disleksi ve diskalkulisi olan bireylerin
diger alanlarda iyi bir zekaya sahip oldugu varsayilir (Andersson & Abdelmalek, 2021). Disleksi ve diskalkuli
bagimsiz olarak ortaya ¢ikabilse de bir arada bulunduklari veya birbirlerini etkiledikleri durumlar da olabilir.
Haberstroh ve Schulte-Korne'ye (2019) gore, diskalkulisi olan bireylerde disleksi olmasi muhtemeldir. Andersson
ve Abdelmalek (2021) tarafindan yapilan ¢alismada, diskalkulik bir birey matematik problemlerini okurken yazili
materyali okuyabildigini ancak bazen kelimelerin ve harflerin atladigini ve bunun da problem ¢dzmesini
etkiledigini bildirmistir.
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Disleksi ve diskalkuli arasindaki iliskinin anlagilmasi, erken teshis ve miidahalenin Gnemini
vurgulamaktadir. Bu 6grenme giicliikleri benzersiz zorluklar yaratabilirken, erken bir asamada fark edilmeleri
ogrencilerin gelecekteki gelisimlerini onemli dl¢lide etkileyebilir. Belirli 6grenme giicliikleri olan 6grencileri
erken yasta tespit etmek gelecekteki yasamlari i¢in ¢ok dnemlidir, ancak 6gretmenler disleksili 6grencileri tespit
etmek, degerlendirmek ve miidahale etmek igin gerekli bilgi ve stratejilere sahip degildir (Sonia, 2012).
Ogretmenler, yeterli bilgiye sahip olduklari takdirde dgrencilerin gosterdigi okuma ve yazma belirtileri araciligryla
disleksiyi tespit edebilirler (Avloniti vd., 2017). Ogrenme giicliikleri iizerine yapilan arastirmalar, erken teshis ve
egitimin 6grenme giicliikklerinde 6nemli sonuglar dogurdugunu goéstermistir. Erken teshis, ¢cocugun ve ailesinin
yasam kalitesini artirmaktadir (Krisztina & Judit, 2015). Ogrencilerin erken teshis edilmesi ve miidahale edilmesi,
sosyal, duygusal ve akademik sorunlarinda iyilesmelere yol agabilir ve yasamlarinda anlamh degisiklikler
yapabilir (Asfuroglu & Fidan, 2016). Ozgiil 6grenme giigliigii riski tastyan ¢ocuklar okul 6ncesi dénemde tespit
edilebilmekte ve uygun miidahale programlar1 uygulandiginda tan1 alan 6grenci sayist azalmaktadir (Aslan, 2015).
Ilkokul &gretmenleri erken tanida cok énemli bir rol oynamaktadir; yeterli hazir bulunusluga sahip olmak, ilkokul
6gretmenlerinin disleksi veya diskalkuli olan 6grencileri belirlemesi ve yonlendirmesi i¢in onemlidir. Ancak
aragtirmalar, ilkokul 6gretmenlerinin disleksi ve diskalkuli gibi 6grenme giicliikleri hakkinda bilgi ve algilarinin
diisiik oldugunu gostermistir (Dias vd., 2013; Yangin vd., 2016).

Hazirbulunusluk, bir etkinligi gergeklestirmek icin biligsel, duyussal, sosyal ve psikomotor olarak hazir
olma durumudur ve hazirbulunusluk diizeyi, bireyin 6n bilgi ve tutumunu da icerecek sekilde bireyin konuya giris
diizeyinin bir temsilidir (Yenilmez & Kakmaci, 2008). Bir ilkokul dgretmeninin disleksili ya da diskalkulili bir
ogrenciyle karsilastiginda hangi 6gretim yontemini uygulayacagint ve bu 6grencilere karsi nasil davranacagini
bilebilmesi, kariyerinin baslangicindaki hazir bulunusluguna baglidir. Bu nedenle, ilkokul 6gretmenlerinin
ogrenme giiclikklerine iligkin aldiklar1 egitimin 6l¢iilmesi ve bu konudaki hazir bulunusluk diizeylerinin
incelenmesi gerekmektedir. Ancak ilkokul O6gretmenlerine yeterli bilgi ve beceri kazandirabilecek dersler
miifredatta yer almamaktadir. Sinif 6gretmenleri sadece lisans egitimlerinin dérdiincii yilinda "Ozel Egitim ve
Kaynastirma" dersini almaktadir. Buna ek olarak, Sinif Ogretmeni Yetistirme Programi'nda "Dikkat Eksikligi ve
Hiperaktivite" ve "Ogrenme Giigliigii" gibi se¢meli dersler mevcuttur (YOK, 2019). Ancak yapilan arastirmalarda
bu dersler 6gretmenler tarafindan yetersiz goriilmektedir (Balci, 2019b). Balci'ya (2019b) gore, bu dersleri
almalarina ragmen, sinif 6gretmenlerinin %95'1 iiniversite egitimleri sirasinda aldiklari disleksi egitiminin yetersiz
oldugu diisiiniilmektedir.

Literatiir, ilkokul 6gretmenlerinin bu alandaki bilgi, yeterlilik ve hazir bulunusluklarinin su anda yetersiz
oldugunu gostermektedir. Balci'ya (2019a) gore, 6gretmenlerin %30'u daha 6nce disleksiyi hi¢ duymadiklarini
belirtmiglerdir. Disleksi konusunda katilime1 6gretmenlerin tamami1 hangi egitim yontemlerinin kullanilabilecegini
bilmediklerini ifade etmiglerdir. Disleksili 6grencilerle ilgili olarak Kagar'in (2018) aragtirmasina gore, ilkokul
ogretmenlerinin %83.54'4 “diskalkuli” terimini hi¢ duymamis ya da ne anlama geldigini bilememislerdir.
Karadeniz'e (2013) gore, bes alti 6gretmenden biri “diskalkuli” terimini tanimamistir. Caligmada, diskalkuli
ogretmenlere acgiklandiginda bu konuda bilgisi olmayan Ogretmenler ise ilkokul Ogrencilerinin bazilarinin
diskalkulik olabilecegini belirtmislerdir. Mutlu ve digerleri (2022) 6gretmenlerin ¢gogunun disleksi ve diskalkuli
hakkinda yeterli bilgiye sahip olmadigini bulmustur, yanlis tanimlar vermis ve disleksiyi diskalkuli ile
karistirmistir. Ogretmenlerin cogunlugu disleksiyi okuma, yazma ve heceleme agisindan ele almus, ancak biyolojik
ve biligsel faktdrleri tartismamistir (Knight, 2018).

Literatiir 6gretmenlerin yeterli bilgiye sahip olmadigim gosterse de Avloniti ve digerlerine (2017) gore
dgretmenler disleksi konusunda bilgili olma egilimindedir. Tlkokul 6gretmenleri 6grenme giicliigii olan dgrenciler
hakkinda yeterli bilgiye sahip degildir ve 6zgiil 6grenme giicliigii olan dgrencileri tespit etmekte zorlanmaktadir.
Sonug olarak, 6zgiil 6grenme gii¢liigii olan 6grenciler tespit edilmeden, zamaninda teshis edilmeden veya gerekli
egitimi almadan egitimlerine devam etmektedir. Sonug olarak, disleksili 6grenciler esit muamele gérmemekte ve
akademik ve sosyal basarilarini destekleyen 6grenme ortamlarindan faydalanamamaktadir. Bu &grenciler dogru
destegi alamadiklar1 takdirde haklarmi kullanamamakta ve egitimde firsat esitliginden yararlanamamaktadir
(Cooper, 2023).

Bunun yani sira, dgretmenlerin disleksi ve diskalkuli hakkindaki bilgi ve algilarini gelistirmek, bu
ogrenme giicliiklerine sahip dgrencileri etkili bir sekilde destekleyen kapsayici bir egitim ortami olusturmak igin
gereklidir. Ogretmenlerin bu zorluklar1 ele alma konusundaki anlayis ve becerilerini gelistirmek icin cesitli
programlar gelistirilmistir. Mesleki gelisim atolyeleri, 6gretmenlerin disleksi ve diskalkuli konusundaki
anlayislarini gelistirmeye yonelik yaygin bir yaklasimdir. Bu oturumlar genellikle kanita dayali uygulamalara,
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ogretim stratejilerine ve bu 6grenme giigliikleriyle ilgili en son arastirmalara odaklanir. Ornegin, Mullikin ve
digerleri (2021) disleksi konusunda mesleki gelisim egitiminin gelistirilmesine duyulan ihtiyact vurgulayarak
ogretmenlerin sertifika alanlarinin ve deneyim yillarinin disleksi konusunda dogru bilgiye sahip olmalarini
saglamadigini belirtmigtir. Mohammad (2022) tarafindan belirtildigi tizere, 6zel disleksi egitimi iceren atdlye
caligmalarinin, 6gretmenlerin disleksik O6grencileri destekleme konusundaki giivenini ve etkinligini artirdigi
gosterilmigtir. Disleksi ve diskalkuli iceriginin 6gretmen egitimi programlarina entegre edilmesi, gelecegin
egitimcilerini hazirlamak i¢in ¢ok 6nemlidir. Arastirmalar, birgok 6gretmen adaymin egitimleri sirasinda yetersiz
egitim nedeniyle disleksi hakkinda kapsamli bir anlayisa sahip olmadigini gdstermistir. Knight (2018), mevcut
baslangi¢ 6gretmen egitimi programlarinin genellikle disleksi ile iliskili biligsel islem sorunlar1 hakkinda yeterli
ayrint1 saglamadigini ve miifredat reformuna ihtiya¢ duyuldugunu belirtmistir. Kurumlar, disleksi ve diskalkuli
tizerine uzmanlasmis dersleri 6gretmen egitimi programlarina dahil ederek, gelecegin dgretmenlerini etkilenen
ogrencileri desteklemek igin gerekli bilgilerle daha iyi donatabilir.

Teknolojinin gelismesiyle birlikte, cevrimici egitim programlari ve kaynak platformlar: mesleki gelisim
icin giderek daha popiiler hale gelmistir. Bu platformlar 6gretmenlere disleksi ve diskalkuli ile ilgili egitim
materyallerine, web seminerlerine ve kaynaklara esnek erigim saglamaktadir. Bu tiir programlar, geleneksel egitim
firsatlarina siurlt erigimi olan hizmet igi 6gretmenler igin 6zellikle faydali olabilir. Gearin ve digerleri (2018),
ogretmenlerin bilgi ve becerilerini gelistirmek i¢in ¢gevrimigi kaynaklarin ve egitim modiillerinin kullanimini tegvik
eden eyalet diizeyindeki disleksi egitim yasalarinin dnemini vurgulamstir. Ogretmenler arasinda is birligine dayali
o6grenme topluluklarinin kurulmasi, siirekli mesleki gelisimi ve bilgi paylasimini tesvik edebilir. Bu topluluklar,
egitimcilerin deneyimlerini tartismalarina, en iyi uygulamalar1 paylagmalarina ve disleksi ve diskalkulisi olan
ogrencileri destekleme stratejileri lizerinde is birligi yapmalarina olanak tanir. Arastirmalar, is birligine dayali
o6grenme deneyimlerine katilan 6gretmenlerin 6zgiivenlerinin arttigini ve 6gretim uygulamalarini gelistirdiklerini
gostermistir (Worthy vd., 2016). Bu tiir topluluklar, okul tabanli profesyonel 6grenme ekipleri veya egitimciler
arasindaki gayri resmi aglar araciligtyla etki alanlarini genisletebilirler.

Ogretmenleri disleksi ve diskalkuli konusunda egitmeyi amaglayan farkindalik kampanyalar1 ve
bilgilendirme oturumlari, bu 6grenme giigliiklerini ¢cevreleyen mitleri ve yanlis anlamalar1 ortadan kaldirmak icin
gereklidir. Ornegin, Washburn ve digerleri (2011) birgok dgretmenin disleksinin dogas1 hakkinda yanlis inanglara
sahip oldugunu ve genellikle disleksiyi fonolojik eksikliklerden ziyade yalnizca gorsel isleme sorunlarina
bagladigini belirtmistir. Farkindalik kampanyalar1 6gretmenlere dogru bilgi ve kaynaklar saglayarak bu engele
sahip dgrencilere yonelik algi ve tutumlarin iyilesmesini saglayabilir. Disleksi ve diskalkuli i¢in degerlendirme ve
tarama odakli egitim programlari, erken teshis ve miidahale i¢in hayati 6nem tasimaktadir. Bu &grenme
giicliiklerinin belirtilerini tantyabilecek bilgi birikimine sahip 6gretmenler, etkilenen 6grencilere zamaninda destek
verilmesini kolaylastirabilir. Ornegin Indrarathne (2019), diskalkuli kontrol listeleri ve tarama araglarmm
gelistirilmesinin, 6gretmenlerin ek destege ihtiya¢ duyan 6grencileri tespit etme becerilerini artirdigini belirtmistir.
Bu araglarin kullanimina iliskin egitim, 6gretmenleri 6grenme giicliiklerini ele alma konusunda proaktif 6nlemler
alma konusunda gii¢lendirebilir. Ogretmenlerin disleksi ve diskalkuli konusundaki bilgilerini gelistirmek icin
diizenlenen programlar, mesleki gelisim atdlyeleri, iniversite kurslari, ¢evrimigi egitim platformlari, ig birligine
dayali 6grenme topluluklari, farkindalik kampanyalart ve degerlendirme egitimi gibi gesitli yaklagimlar
kapsamaktadir. Egitimciler bu programlari uygulayarak anlayis ve becerilerini gelistirebilir ve nihayetinde
ogrenme giigliigli ¢eken dgrenciler i¢in daha kapsayict bir egitim ortamini tesvik edebilirler. Kapsamli egitim
girigimleri i¢in siirekli arastirma ve savunuculuk, 6gretmenlerin 6grencilerini etkili bir sekilde desteklemek igin
iyi hazirlanmig olmalarini saglamak i¢in gereklidir.

Bu c¢aligmanin temel ¢ikis noktasi, 6gretmen adaylarmin hizmet 6ncesi egitimleri sirasinda 6grenme
giicliikleri konusunda egitim almamalari ve literatiirde bahsedilen egitimlerin etkisidir. Bu nedenle, sinif 6gretmeni
adaylarinin disleksi ve diskalkuli konularindaki bilgi ve alg1 diizeylerinin dl¢iilmesi, bu konularda egitim verilmesi
ve bilgi ve alg1 diizeylerinin artirilmasi amaglanmaktadir. Bu arastirmanin Tiirkge, Matematik, Siif ve Ozel
Egitim gibi ¢esitli egitim alanlarina katki saglamasi beklenmektedir. Alanda yeterli sayida ¢aligma olmamasi (r.,
Soénia, 2012) nedeniyle disleksi ve diskalkuli olan dgrencilerin tanilanmasina, gerekli egitimin planlanmasina ve
ogretmen adaylarmin mesleki bilgilerinin artirilmasina katki saglayacagi i¢in dnemli goriilmektedir. Bu baglamda
arastirma sorular asagidaki gibidir:

1. Simif 6gretmeni adaylarmin 6zel diskalkuli farkindalik programi &ncesi ve sonrasi bilgi ve algilar
farklilasmakta midir?
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2. Smif 6gretmeni adaylarinin 6zel disleksi farkindalik programi oncesi ve sonrasi bilgi ve algilan
farklilagmata midir?

Yontem
Arastirma Modeli

Bu arastirma nicel aragtirma yontemi kapsaminda tarama ve zayif deneysel modeldir. Aragtirmanin ilk
asamasinda smif 6gretmeni adaylarindan konuya iligkin bilgi ve algilarini dlgmek amaciyla veri toplanmistir. Bu
kapsamda bir anket calismasi gerceklestirilmistir. Genel tarama modelleri, ¢cok sayida elemandan olusan bir
evrende, evren hakkinda genel bir yargiya varmak amaci ile katilimeilarin bir konu ya da olaya iliskin goriis, ilgi,
beceri, tutum vb. 6zelliklerinin belirlendigi arastirmalardir (Karasar, 2005). Daha sonra, rastgele se¢ilen bir grup
smif 6gretmeni adayina uzmanlar tarafindan belirtilen 6grenme giigliikleri hakkinda egitim verilmistir. Sinif
Ogretmeni adaylarinin egitim Oncesi ve sonrast bilgi ve algilar1 bagimli 6rneklem testleri kullanilarak analiz
edilmistir. Tek gruplu bir deney olmasi bakimindan zayif bir deneysel desendir (Cohen & Manion, 1997). Tek
gruplu ontest- sontest deneysel desen, deneysel desenler arasinda en zayif desenlerden biridir. Creswell'in (2012)
de belirttigi gibi, tek gruplu deneysel desenin tercih edilmesi, yeni bir egitim modiiliiniin gelistirildigi ve
uygulandig1 arastirmalarin dogasindan kaynaklanmaktadir. Arastirmada disleksi ve diskalkuli egitim programi
bagimsiz degigken, sinif 6gretmeni adaylarinin bilgi ve algilar ise bagimli degiskendir.

Calisma Grubu

Calismaya 255 kadin ve 63 erkek olmak iizere toplam 318 dgretmen adayr katilmistir. Daha sonra,
aragtirmanin ikinci asamasinda, anket c¢alismasindan goniillii katilimcilar disleksi ve diskalkuli egitimine
katilmigtir. Disleksi egitimine 7 erkek ve 38 kadin olmak iizere toplam 45 6gretmen aday1 katilmistir. Diskalkuli
egitimine ise 9 erkek ve 33 kadin olmak iizere toplam 42 &gretmen aday1 katilmistir. Katilimeilar agirhikli olarak
Egitim Fakiiltelerinin sinif 6gretmenligi programlarinin 2. ve 3. siiflarinda okuyan 6grencilerden olugmaktadir.

Deneysel Siire¢

Disleksi alaninda uzmanlasmis bir Dogent ve diskalkuli alaninda uzmanlagmis bir baska Dogent olmak
iizere iki uzman, secilen goniillii katilimeilarla her konu i¢in iki saatlik boliimlere ayrilmig toplam dort saatlik
bilgilendirici egitim oturumlar1 ger¢eklestirmigtir. Egitim igerigini pekistirmek amaciyla ilgili dokiimanlar ve
kitaplar uzmanlar tarafindan katilimcilarla paylasilmistir. Bu oturumlar, her iki 6grenme giigliigiiniin de kapsaml
bir sekilde anlagilmasini saglayacak sekilde yapilandirilmig ve egitim igerigini desteklemek icin ilgili belgeler ve
kitaplar saglanmistir. Egitim esnek olacak sekilde tasarlanmis, sorular ve tartigmalar tesvik edilerek katilimct
katilim1 ve etkilesimi vurgulanmustir.

Aragtirmacilarin rolii gbzlem, katilimc1 grubunun olusturulmasi, veri toplama ve veri analizi ile smirl
tutularak egitimin etkisinin objektif bir sekilde degerlendirilmesi saglanmigtir. Oturumlar ¢evrimigi olarak
diizenlenmis, katilimeilar i¢in etkilesimli ve destekleyici bir 6grenme ortami saglanirken daha fazla erisilebilirlik
ve katilim saglanmigtir. Disleksi {izerine ¢evrimi¢i bir oturum i¢in bazi 6rnek konular su sekildedir: "Disleksiyi
Anlamak: Tanim ve Nedenleri", "Disleksi Belirtilerini Tanimak", "Disleksi Hakkinda Yaygin Yanlis Anlamalari
Ele Almak", "Dislekside Erken Tan1 ve Miidahalenin Rolii" ve diskalkuli ile ilgili ¢evrimigi bir oturum igin bazi
ornek konular sunlardir: "Diskalkuli Nedir?", "Tanim ve Nedenleri", "Ogrencilerde Diskalkuli Belirtilerini
Tanimlamak", "Diskalkuli Hakkinda Yaygin Yanlig Anlamalar".

Veri Toplama

Aragtirma icin Necmettin Erbakan Universitesi Sosyal ve Beseri Bilimler Bilimsel Arastirmalar Etik
Kurulu'ndan etik onay alinmistir (09/12/2022 tarih ve 2022/469 sayili karar). Graves ve digerleri (2018) tarafindan
Tiirkce’ye ¢evrilen ve dil uzmanlari tarafindan uyarlanan Diskalkuli Bilgi ve Algir Olgegi, 19 madde ve bes
boyuttan (6gretmen bilgisi/algisi, 6gretmen tutumunun dogasi, destekler ve miidahaleler, algilanan engeller,
ogretmen 0z yeterliligi) olusmaktadir. “Matematik 6grenme giicliigiiniin genel egitim matematik sinifindaki 6zel
egitim Ogrencileri tizerindeki etkisini anliyorum.”, ‘Genel egitim matematik ortaminda matematik 6grenme
glicliigii tespit edilen Ogrencilerin Ogrenmelerini desteklemek icin yeterince hazirlikliyim.’, ‘Genel egitim
matematik smifimda matematik 6grenme giicligii tespit edilen 6grencileri desteklemek i¢in en iyi uygulama
ogretim miidahalelerini biliyorum.’, “Matematik 6grenme giigligii olan bir kisi temel matematik gergeklerini
hatirlamakta zorlanabilir.” 6l¢egin 6rnek maddeleridir.

Cetin & Oncel ERKEN GORUNUM



SINIF OGRETMENI ADAYLARININ DISLEKSI VE DISKALKULI HAKKINDAKI BiLGI VE ALGILARININ 6
GELISTIRILMESI

Orijinal 6l¢ek 23 maddeden olusmaktadir, ancak 4 madde niteliginden dolay1 ¢alismadan ¢ikarilmistir.
5'li Likert 6lcegi icin alfa degeri .770. 6'l1 Likert 6l¢egi icin ise .725 olarak hesaplanmistir. Bu degerler dlgme
aracinin i¢ tutarliligmin yeterli diizeyde oldugunu gostermektedir. Ayrica, birlestirilmis madde govdeleri igin
hesaplanan alfa degeri de .698 olarak belirtilmis ve 6lgme aracinin giivenilirligini daha da desteklemistir.
Dolayisiyla dlcegin gegerliligi ve giivenilirligi yeterli diizeydedir. Ogretmen adaylarinin disleksi hakkindaki bilgi
ve algilarini 6lgmek i¢in Tosun'un (2019) calismasindan dil uzmanlari tarafindan Tiirk¢eye ¢evrilen ve uyarlanan
56 maddeden ve iki bilesenden (disleksi bilgisi-disleksi algist) olusan Disleksi Bilgi ve Algi Anketi kullanilmistir.
“Disleksili bir 6grencinin ayn1 paragrafi tekrar tekrar okumasi gerekir”, “Disleksi bir hastaliktir”, “Disleksili bir
ogrenci diger 6grencilerle birlikte egitim almamalidir” 6lgegin 6rnek maddeleridir. Bu arastirma kapsaminda
hesaplanan algi alt 6lgegi igin Cronbach Alfa katsayist .81 olup iyi bir i¢ tutarliliga isaret etmektedir. Bilgi alt
Olgegi icin bu arastirma kapsaminda hesaplanan Cronbach Alfa katsayisi .89 olup yiiksek diizeyde i¢ tutarliliga
isaret etmektedir. Bu, bu alt 6l¢ekteki maddelerin birbirleriyle giiglii bir sekilde iliskili oldugu ve dlgiilen kavrami
giivenilir bir sekilde yansittig1 anlamia gelmektedir.

Veri Analizi

Veriler SPSS 25.0 paket programi ile tanimlayici istatistikler ve fark testleri kullanilarak analiz edilmistir.
Analizde ortalama puanlar, standart sapmalar ve fark puanlar1 kullanilmigtir. Verilerin normallik varsayimlari test
edilmis (Bulgular boliimiine bakiniz) ve diskalkuli egitimi katilimer verileri igin bagimli 6rneklem t-testleri ve
disleksi egitimi katilimer verileri icin Wilcoxon isaretli siralar testleri yapilmasina karar verilmistir.

Bu bulgularin gegerliligini saglamak i¢in normallik varsayimlar: Shapiro-Wilk testi kullanilarak test
edilmistir ve bu test 50'den az olan Orneklem biyiikliigii goz oniine alindiginda uygundur (N = 42 < 50).
ShapiroWilk testinin sonuglar1 verilerin normal dagildigini géstermistir (p > .05). Bu normal dagilim, verileri daha
fazla analiz etmek igin parametrik testlerin kullanilmasina izin vermistir. Bu nedenle, Diskalkuli Bilgi ve Algist
on test ve son test puanlari arasindaki farkin istatistiksel anlamliligini belirlemek igin parametrik bir test, 6zellikle
de bagimli 6rneklemler t-testi yapilmistir. Bu test, egitim miidahalesinin katilimeilarin diskalkuli bilgi ve algilarim
gelistirmede istatistiksel olarak anlamli bir etkisi olup olmadigini degerlendirmek igin ilgili iki grubun
ortalamalarini karsilastirmaktadir.

Bu bulgularin gegerliligini saglamak icin, drneklem biiyiikliigiiniin 50'den az olmasi nedeniyle (N = 45 <
50) normallik varsayimlar1 Shapiro-Wilk testi kullanilarak test edilmistir. Sonuglar verilerin normal dagilmadigini
gostermistir (p < .05). Shapiro-Wilk testi 6zellikle kii¢iik 6rneklem biiyiiklikleri igin kullanighdir ve verilerin
normal bir dagilim izleyip izlemedigine dair saglam bir gosterge saglar. Bu durumda, p-degerinin .05'ten kii¢iik
olmasi normallikten sapma oldugunu gosterir ve bu da daha ileri analizler i¢in parametrik olmayan bir testin
kullanilmasini gerektirir. Bu nedenle, Disleksi Bilgi ve Algisi on test ve son test puanlari arasindaki farki
belirlemek igin parametrik olmayan bir test, dzellikle de Wilcoxon isaretli siralar testi yapilmistir. Wilcoxon
isaretli siralar testi, Ozellikle verilerin parametrik testler i¢in gerekli normallik varsayimlarii kargilamadigi
siralayarak puanlarda gozlemlenen degisikliklerin istatistiksel olarak anlamli olup olmadigmin belirlenmesini
saglar.

Bulgular

Calisma kapsaminda, 6gretmen aday1 katilimcilarin disleksi ve diskalkuli ile ilgili bilgi ve algilarinin
gelistirilmesi amaglanmistir. Bu dogrultuda oncelikle katilimeilarin 6n bilgi ve algi puanlari tespit edilmistir.
Katilimcilarin disleksi ve diskalkuli ile ilgili bilgi ve algilarinin betimsel istatistikleri Tablo 1’de sunulmustur.

Tablo 1
Disleksi ve Diskalkuli Puanlarinin Tamimlayict Istatistikleri (Genel Grup)

Degisken N E.K. E.B. X SS Madde
Diskalkuli 318 42 81 58.74 6.82 19
Disleksi 318 139 232 183.21 15.78 56

Not: E.K. = en biiyiik; E.B. = en kii¢iik.

Tablo 1'de goriildiigii iizere, katilimcilarin disleksi hakkindaki bilgi ve algilarna iliskin puanlar
(Ortalama = 183.21; SS = 15.78) ortalamanin oldukga iizerindedir. Bu durum, sinif §gretmeni adaylarinin disleksi
konusunda nispeten yiiksek bir asinalik, anlayis ve muhtemelen giiven diizeyine sahip oldugunu géstermektedir.
Bu yiiksek puan, bir 6grenme giigliigii olarak disleksinin egitim ve O6gretim deneyimlerinde daha belirgin bir
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sekilde ele alindigini géstermektedir. Standart sapmanin 15.78 olmasi da bilgi diizeylerinde bir miktar degiskenlik
oldugunu gostermektedir; bu da katilimcilarin ¢ogunun iyi bilgilendirilmis olmasina ragmen, yine de aralarinda
bir anlayis aralig1 oldugunu gostermektedir.

Buna karsilik, diskalkuli hakkindaki bilgi ve algilarina iliskin puanlar (Ortalama = 58.74; SS = 6.82)
onemli Ol¢iide daha diistiktiir. Bu diisiik ortalama puan, 6gretmen adaylar1 arasinda diskalkuli hakkindaki bilgi ve
farkindalikta 6nemli bir bosluk oldugunu vurgulamaktadir. Daha kiiciik olan 6.82'lik standart sapma, bu diisiik
anlayis diizeyinin katilimcilar arasinda daha esit bir sekilde dagildigini ve egitimlerinde diskalkuliye ile ilgili vurgu
eksikligi oldugunu gostermektedir.

Disleksi ve diskalkuli arasindaki ortalama puanlar arasindaki 6nemli fark, Ogretmen adaylarinin
disleksiye ¢ok daha asina oldugunu gostermektedir. Bu durum, egitim sdyleminde disleksinin yaygmligi, disleksi
ile ilgili kaynaklarin ve egitim materyallerinin daha fazla bulunmasi ve muhtemelen disleksik 6grencilerle daha
fazla kisisel veya anekdotsal deneyim gibi gesitli faktorlere bagli olabilir. Buna karsilik, diskalkuli ayni diizeyde
ilgi gdrmeyebilir ve bu da daha diislik farkindalik ve anlayisa yol agabilir.

Diskalkuliye iliskin genel anket sonuglarinin ardindan, katilimeilarin bir alt kiimesi tizerinde daha odakli
ve ayrmtil bir analiz yapilmistir. Ozellikle, 6zel bir diskalkuli egitim programina goniillii olarak katilmay1 tercih
eden 42 katilimcinin (bulgulara bakiniz) bilgi ve algi puanlari analiz edilmistir. Bu alt kiime, planli bir egitimin
diskalkuli anlayislarini ve algilarini etkili bir sekilde gelistirip gelistiremeyecegini belirlemek icin secilmistir.

"Siif dgretmeni adaylarinin bilgi ve algilar1 6zel diskalkuli farkindalik programindan 6nce ve sonra
farklilik gosteriyor mu?" sorusuna iligkin bulgular asagida sunulmustur. Bu analiz, egitim programinin belirlenen
bilgi agigin1 kapatmadaki etkinligini degerlendirmeyi amaglamaktadir. Calisma, egitim dncesi ve sonrasi puanlari
karsilastirarak, 6zel egitimin 6gretmen adaylarmin diskalkuli ile basa ¢ikma konusundaki yetkinliklerini ve
giivenlerini artirma tizerindeki etkisini anlamay1 amaglamaktadir. Bu degerlendirme, gelecegin egitimcilerinin,
diskalkuli gibi daha az ele alinan 6grenme giigliikleri olanlar da dahil olmak iizere tiim 6grencileri desteklemek
i¢in iyi hazirlanmig olmalarini saglayan etkili egitim programlari gelistirmek i¢in ¢ok 6nemlidir.

Tablo 2

Diskalkuli Bilgi ve Algt Puanlarina Iliskin Betimsel Bulgular (Deney Grubu)

Test X N SS
On - test 57.85 42 6.94
Son - test 64.69 42 7.02

Tablo 2'ye gore, katilimeilarin diskalkuli hakkindaki bilgi ve algilarina iligkin on test puanlari, caligmada
daha &nce bahsedilen genel anket puanlarindan toplanmistir. On test ortalama puam (X = 57.85; SS = 6.94),
katilimcilarin herhangi bir 6zel egitimden gegmeden once diskalkuli hakkindaki ilk anlayis ve farkindaliklarmin
temel bir 6l¢iimiinii saglamaktadir. Bu baslangi¢c puani, 6gretmen adaylari arasindaki mevcut bilgi diizeyini
yansitmakta ve hedefe yonelik egitim miidahalelerine duyulan ihtiyact vurgulamaktadir.

Son test puanlarinm (X = 64.69; SS = 7.02) n test puanlarindan énemli dlgiide daha yiiksek oldugu
goriilmektedir. Bu arti, katilimcilarin 6zel egitim programini aldiktan sonra diskalkuli konusundaki bilgi ve
algilarinda bir iyilesme oldugunu gostermektedir. Ortalama fark, egitimin katilimcilarin diskalkuli anlayisini
gelistirmede etkili oldugunu ve onlar1 bu 6zel 6grenme giicliigii ceken dgrencileri desteklemek i¢in daha iyi araglar
ve icgoriilerle donattigim gostermektedir. On testten son teste standart sapmadaki hafif artis (6.94’ten 7.02°ye),
genel bilginin artmasina ragmen, puanlarin degiskenliginde de hafif bir artis oldugunu ve farkli katilimcilarin
egitimden farkli derecelerde faydalanmis olabilecegini gostermektedir.

Tablo 3'te sunulan t-testi bulgulari, egitim programinin etkililigine iliskin ayrintili bir fikir vermekte ve
hedeflenen egitim miidahalelerinin &gretmen adaylarinin diskalkulili 6grencileri destekleme konusundaki
anlayiglarin1 ve hazir bulunusluklarin1 6nemli Slgiide artirabilecegine dair kanitlar sunmaktadir. Bu sonuglari
ayrintili bir sekilde analiz ederek, 6zel egitim programlarinin 6gretmen adaylarinin mesleki gelisimleri iizerindeki
etkisini daha net bir sekilde anliyor ve diskalkuli gibi 6grenme giigliiklerinin ele alinmasinda siirekli ve hedefe
yonelik egitimin 6nemini vurguluyoruz.
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Tablo 3
Diskalkuli On Test ve Son Test Puanlart i¢in Bagimli Orneklemler t-Testi Bulgular
Test N X SS t p
On - test 42 57.85 6.94
-5.741 .000
Son - test 42 64.69 7.02

Tablo 3'e gore, deneysel islemin etkisini belirlemek i¢in yapilan bagimli 6rneklemler t-testi sonuglari,
katilimcilarin son test puanlari ile 6n test puanlar1 arasinda anlamli bir fark oldugunu gostermektedir (t41 = -5.741;
p <.01). Ogretmen adaylarinin 6n test puanlarmin aritmetik ortalamas1 57.85 (SS = 6.94) iken, son test puanlarinin
aritmetik ortalamasi 64.69'a (SS = 7.02) yiikselmistir. Ortalama puanlardaki bu istatistiksel olarak anlamli arts,
diskalkuli egitiminin sinif 6gretmeni adaylarinin diskalkuliye iligkin bilgi ve algilarin1 gelistirmede etkili oldugunu
gostermektedir. p-degeri 0.01'den kiiciik olan t-testi sonuglari, gdzlemlenen iyilesmenin tesadiifi degil, egitim
miidahalesinin dogrudan bir sonucu olduguna dair kanitlar sunmaktadir.

Egitim sonras1 puanlardaki bu 6nemli iyilesme, 6zel diskalkuli egitim programinin 6gretmen adaylarmin
baslangicta sahip olduklari bilgi eksikliklerini ve kavram yanilgilarini basarili bir sekilde ele aldigint
gostermektedir. Ortalama puanlardaki artis, katilimcilarin diskalkuli hakkinda yeni bilgiler ve anlayislar
edindiklerini ve gelecekteki dgretmenlik kariyerlerinde bu 6grenme giicliigii ¢eken dgrencileri daha iyi taniyip
destekleyebildiklerini gostermektedir.

Benzer sekilde, disleksi egitimine goniillii olarak katilan 45 katilimcinin bilgi ve algt puanlari, disleksi
icin genel anket sonuclart elde edildikten sonra analiz edilmistir. Bu katilimcilar, anlayis ve algilar iizerindeki
etkisini degerlendirmek icin 6zel bir disleksi farkindalik programina tabi tutulmustur. "Sinif 6gretmeni adaylarinin
ozel disleksi farkindalik programi dncesi ve sonrast bilgi ve algilar1 farklilagsmakta midir?" sorusuna iligkin
bulgular Tablo 4'te sunulmustur.

Tablo 4
Disleksi Bilgi ve Algist On Test ve Son Test Puanlarina Iliskin Betimsel Bulgular
Test N X SS t p
On - test 42 57.85 6.94
-5.741 .000
Son - test 42 64.69 7.02

Tablo 4'e gore, son test puanlar1 (X = 186.93; SS = 14. 79) &n test puanlarindan (X = 179.57; SS = 12. 49)
onemli Olciide daha yiiksektir. Puanlardaki bu artig, 6zel egitim programimin ardindan katilimcilarin disleksi
konusundaki bilgi ve algilarinda 6nemli bir iyilesme oldugunu gdstermektedir. Egitimden sonra elde edilen
ortalama 186.93 puan, katilimcilarin diskalkuli anlayiglarinin 6nemli 6l¢iide gelistigini ve egitim miidahalesinin
etkinligini yansittigini géstermektedir.

Wilcoxon isaretli siralar testinden elde edilen bulgular Tablo 5'te sunulmustur. Sonuglar, son test
puanlarinda goézlemlenen iyilesmelerin istatistiksel olarak anlamli olup olmadigini ve rastgele varyasyondan
kaynaklanip kaynaklanmadigini dogrulamaya yardimci olacaktir. Bu analiz, diskalkuli egitim programinin
etkililigine dair saglam kanitlar sunmasi agisindan 6nemlidir.

On test ve son test puanlarmin detayli analizi ve yorumlanmasi, egitimin dgretmen adaylarinin bilgi ve
algilarin1 gelistirme tizerindeki etkisini vurgulamaktadir. Bu tiir gelismeler, gelecegin egitimcilerini 6grenme
giicligli ¢ceken Ogrencileri daha iyi desteklemeye hazirlamak ve bdylece daha kapsayici ve etkili 6gretim
uygulamalarm tesvik etmek icin gereklidir. On testten son teste standart sapmadaki artis (12.49°dan 14.79’a),
genel bilgi seviyesi artarken, katilimcilar arasindaki degiskenlikte hafif bir artig oldugunu ve farkli bireylerin
egitimden farkli derecelerde faydalanmis olabilecegini gostermektedir.

Tablo 5
Disleksi Bilgi ve Algi On Test ve Son Test Puanlart i¢in Wilcoxon Isaretli Siralar Testi Bulgular:
Siralar N ort.S. S.Top. z p
Negatif siralar 12 19.29 231.50
Pozitif siralar 32 23.70 758.50 -3.076 0.002
T 1

Not: Ort.S. = ortalama sira; T = esit siralar; S.Top. = sira toplamu.
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Tablo S'e gore, 6gretmen adaylarinin Disleksi Bilgi ve Algi 6lgeginden aldiklari 6n test ve son test
puanlar1 arasinda anlamli bir fark olup olmadigini belirlemek i¢in yapilan Wilcoxon isaretli siralar testi sonucunda
bir 6rneklem iizerinde tekrarlanan lgiimleri karsilastirarak bunlarin popiilasyon ortalama siralarinin farkli olup
olmadigin1 degerlendirmek icin kullanilan parametrik olmayan bir istatistiksel test olan Wilcoxon isaretli siralar
testi, verilerin normal olmayan dagilimi g6z oniine alindiginda bu analiz i¢in 6zellikle uygun olmustur.

Fark puanlarinin sira ortalamalar1 ve sira toplamlar1 dikkate alindiginda, bu farkin pozitif siralar lehine,
yani son test puanlari lehine oldugu goriilmektedir. Spesifik olarak, pozitif siralar (ortalama sira = 23.70; sira
toplami = 758.50) negatif siralardan (ortalama sira = 19.29; sira toplami = 231.50) 6nemli 6l¢iide daha yiiksektir
ve bu da ¢ogu katilimcinin son test puanlarinin 6n test puanlarindan daha yiiksek oldugunu gostermektedir.
-3.076'ik Z-degeri ve buna karsilik gelen .002'lik p-degeri, gozlemlenen farkliliklarin rastgele sansa baglh
olmadigina, bunun yerine disleksi egitiminin ardindan bilgi ve algilarda gergek bir iyilesmeyi yansittigina dair
istatistiksel kanitlar sunmaktadir.

Bu anlaml fark, 6zel disleksi egitiminin 6gretmen adaylarinin disleksiye iligkin bilgi ve algilarin
gelistirmede etkili oldugunu gostermektedir. Egitim muhtemelen katilimcilara disleksi konusunda gelismis
anlayis, pratik stratejiler ve artan farkindalik saglamis, bdylece onlar1 gelecekteki siniflarinda bu 6grenme
giicliigline sahip 6grencileri daha iyi tespit etmek ve desteklemek icin gerekli becerilerle donatmistir. Analiz
ayrica, son test puanlarinin 6n test puanlarindan diisiik oldugu 12 durum (negatif siralamalar), son test puanlarinin
on test puanlarindan yiiksek oldugu 32 durum (pozitif siralamalar) ve herhangi bir degisikligin olmadigt 1 durum
oldugunu ortaya koymustur. Olumlu siralamalarin olumsuz siralamalara kiyasla daha yiiksek olmasi, katilimeilarin
¢ogunlugunun egitimden fayda sagladigi sonucunu desteklemektedir.

Tartisma

Bu c¢alismanin amaci, smif dgretmeni adaylarmin disleksi ve diskalkuli hakkindaki bilgi ve algilarim
degerlendirmek ve bu konulardaki egitimin etkisini incelemektir. Arastirma sonuglarina gore, katilimcilarin
disleksi hakkindaki bilgilerinin diskalkuliye kiyasla daha yiiksek oldugu bulunmustur. Sinif 6gretmeni adaylarina
disleksi ve diskalkuli konusunda verilen egitim, bu durumlara iliskin bilgi ve algilarini gelistirmede etkili olmustur.
Katilimcilarin 6n-test ve son-test puanlari arasinda anlamli bir fark bulunmustur.

Literatiir, dgretmenlerin disleksi konusunda yetersiz bilgiye sahip oldugunu ortaya koymaktadir.
Washburn ve digerleri (2017) 271 6gretmenle yaptiklari ¢alismada, 6gretmenlerin disleksi hakkinda kavram
yanilgilarina sahip oldugunu ve %54'iniin disleksi ile ilgili yanls ifadeler kullandigini tespit etmistir. Benzer
sekilde, Lemperou ve digerleri (2011), 6gretmenlerin disleksinin farkinda olmalarina ragmen, disleksili 6grenciler
icin uygun dgretim yaklagimlari hakkinda yeterli bilgiye sahip olmadiklarini belirtmistir. Mutlu ve digerleri (2022)
tarafindan yapilan ¢alismada, ¢ogu 6gretmenin disleksi ve diskalkuli hakkinda yeterli bilgiye sahip olmadigi,
yanlis tanimlamalar yaptigi ve disleksiyi diskalkuli ile karistirdigi bulunmustur. Altindag-Kumas ve digerleri
(2021), 40 ilkokul 6gretmeniyle yaptiklart ¢alismada, 6gretmenlerin disleksi hakkinda kavram yanilgilarina sahip
olduklarint ve her &grenci igin ayni okuma yaklagimini tercih ettiklerini bulmuslardir. Bu bulgular diger
caligmalarin sonuglariyla tutarhdir (Balci, 2019b; Nascimento vd., 2018). Ancak, bu sonuglarin aksine, Solheim
ve digerleri (2023) 6gretmenlerin disleksi hakkinda iyi bilgiye sahip oldugunu bulmustur.

Diskalkuli ile ilgili literatiirde de disleksi ¢alismalarinda oldugu gibi benzer bulgulara ulagilmistir.
Ogretmenlerin diskalkuli konusundaki bilgilerinin de yetersiz oldugu bulunmustur (Fu & Chin, 2017). Kunwar ve
Sharma (2020) 80 dgretmenle yaptiklari ¢aliymada dgretmenlerin %57.5'inin diskalkuli hakkinda bilgi sahibi
olmadigimi bulmustur. Kacar (2018) tarafindan 50 ilkokul 6gretmeni ile yapilan caligmada, &gretmenlerin
diskalkuli hakkindaki bilgilerinin yetersiz oldugu bulunmustur. Bu bulgular diger ¢alismalarin sonuglariyla da
tutarhdir (Kacar, 2018; Karasakal, 2018; Sousa vd., 2017). Hem disleksi hem de diskalkuli egitim
programlarindan elde edilen sonuglar analiz edildiginde, hedeflenen egitim miidahalelerinin 6gretmen adaylarinin
belirli 6grenme giigliigli alanlarindaki yeterliliklerini nasil 6nemli 6lgiide artirabilecegi ortaya g¢ikmaktadir.
Bulgular sadece bu tiir egitim programlarinin énemini vurgulamakla kalmryor, ayni zamanda 6gretmen egitimi
miifredatina 6grenme giicliikleriyle ilgili kapsamli modiillerin dahil edilmesi ihtiyacinin da altini ¢iziyor. Bu,
gelecegin egitimcilerinin disleksi ve diskalkuli olanlar da dahil olmak iizere tiim 6grencileri desteklemek igin
gerekli bilgi ve becerilerle donatilmasini saglayacak ve boylece kapsayici ve etkili 6gretim uygulamalarini tesvik
edecektir.
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On test ve son test puanlarmin ayrintil bir sekilde karsilastirilmasi, egitimin etkisinin kapsamli bir sekilde
anlasilmasini saglayarak yapilandirilmis ve odaklanmis egitim miidahalelerinin 6gretmen hazirliginda nasil
anlamli gelismelere yol acabilecegini gostermektedir. Bu sonuglar, ozellikle standart Ggretmen egitimi
programlarinda genellikle yeterince temsil edilmeyen alanlarda olmak {izere, egitim alaninda siirekli mesleki
gelisim ve uzmanlik egitiminin kritik roliinii pekigtirmektedir. Katilimcilarin puanlarinda gézlemlenen 6nemli
degisiklikler, egitimin etkinliginin altini ¢izmekte ve bu tiir programlarin 6grenme giicliigii ceken grencilerin
egitim ¢iktilarinda 6nemli bir fark yaratma potansiyelini vurgulamaktadir.

Bu ¢alismada, disleksi ve diskalkuli konusunda egitim alan 6gretmen adaylarmin 6n test ve son test
puanlar1 arasinda anlaml bir fark bulunmustur. Egitim sonrasinda 6gretmen adaylarinin disleksi ve diskalkuli
hakkindaki bilgi ve alg1 diizeyleri artmistir. Bu bulgulara paralel olarak, Kizilkaya (2021) tarafindan yapilan
calismada, 6gretmenlere disleksi konusunda verilen egitim programinin 6gretmenlerin disleksi ile baga ¢ikma
becerilerinde artisa yol agtigi bulunmustur. Benzer sekilde, Onyishi ve Sefotho (2021), diskalkuli konusunda
egitim alan dgretmenlerden ders alan dgrencilerin 6z yeterliliklerinin arttigini bulmustur. Kurniawati ve digerleri
(2017) tarafindan yapilan caligmada, Ogretmenlere verilen egitim programimin &gretmenlerin 6zel egitim
ihtiyaglarma iligkin tutumlar1 ve bilgileri iizerinde olumlu bir etkisi oldugu bulunmustur.

Biiyiikkarc1 ve Akgiin-Giray (2023) smif Ogretmeni adaylari ile yaptiklart ¢alismada o&gretmen
adaylarmin matematik 6grenme giicliiklerinin farkinda olduklarini, bu konuda ¢aligmaya istekli olduklarini ancak
bilgi ve uygulama destegine ihtiya¢ duyduklarini tespit etmislerdir. Tiim bulgular g6z 6niinde bulunduruldugunda,
O0gretmen adaylarinin daha donanimli olmalar1 ve 6grencilerine daha etkili destek saglayabilmeleri i¢in egitim
programlarmin énemli oldugu vurgulanmaktadir. Ozellikle disleksi ve diskalkuli gibi 6grenme giigliigii ¢eken
ogrencilerle ¢alisacak 6gretmen adaylarinin bu tiir egitimlere erisiminin saglanmasi ve bu konulardaki bilgi ve
becerilerinin artirilmasi elzemdir.

Bu bulgularin dgretmen egitimi programlari i¢in 6nemli sonuglart vardir. Disleksi gibi 6grenme
giicliiklerine iligskin kapsamli egitimin miifredata dahil edilmesinin 6neminin altin1 ¢izmektedir. Egitim kurumlari,
hedeflenen egitim yoluyla &gretmen adaylarinin bilgi ve algilarini gelistirerek, gelecegin egitimcilerinin
ogrencilerinin farkli ihtiyaglarim1 karsilamaya daha iyi hazirlanmalarimi saglayabilir ve daha kapsayici ve
destekleyici 6grenme ortamlarini tegvik edebilir.

Ayrica, bu sonuglar 6gretmenler icin siirekli mesleki gelisimin degerini vurgulamaktadir. Egitim
uygulamalar1 ve 6grenme giicliiklerine iliskin anlayis gelistikce, Ogretmenlerin yetkinliklerini korumak ve
gelistirmek i¢in siirekli egitim ve 6gretim ¢ok Onemlidir. Bu ¢alisma, nispeten kisa, odaklanmis bir egitim
programinin bile 6gretmenlerin bilgi ve algilarinda 6nemli gelismelere yol agabilecegini gostermekte ve diizenli,
stirekli mesleki gelisim firsatlarinin daha da derin etkilere sahip olabilecegini diisiindiirmektedir. Wilcoxon isaretli
siralar testinden elde edilen bulgular, 6zel disleksi egitiminin 6gretmen adaylarmin bilgi ve algilarii 6nemli
Olciide gelistirdigine dair ikna edici kanitlar sunmaktadir. Bu gelisme, disleksili 6grencilerin etkili bir sekilde
desteklenmesi ve dahil edilmesi i¢in gereklidir ve sonugta tiim 6grenciler i¢in daha iyi egitim ¢iktilarina katkida
bulunur.

Diger calismalarla dogrudan karsilagtirmalarin Stesine bakarak, bu bulgulari daha genis bir egitim ve
toplum baglamina yerlestirmek 6nemlidir. Disleksi ve diskalkuli gibi 6grenme giigliiklerinin ele alinmasinda
ogretmenlerin bilgi ve hazirlik diizeylerinin artirilmasi, daha kapsayici siniflarin olugmasina ve 6grenci ¢iktilarinin
iyilesmesine yol agabilir. Bu, modern egitimin taleplerinin 6gretmenlerin farkli 6grenme ihtiyaglarin etkili bir
sekilde ele almasin1 gerektirdigi bir cagda 6zellikle dnemlidir. Ogretmen egitimi programlari sadece teorik bilgiye
odaklanmamali, ayn1 zamanda pratik, uygulamali deneyimleri de icermelidir. Ogretmen adaylarina staj imkani
saglamak ve 6grenme giicliigii ceken Ogrencileri igeren gergek hayattan 6gretim senaryolarina maruz birakmak
teori ve pratik arasindaki boslugu doldurabilir.

Ayrica, siirekli mesleki gelisim ¢ok ©&nemlidir. Ogretmenler, bilgilerini giincel tutmak ve yeni
metodolojilere uyum saglamak icin yasam boyu 6grenmeye tesvik edilmelidir. Okullar ve egitim kurumlar:t hem
o0gretmenlerin hem de 6grencilerin 6grenme gligliiklerinin karmagsikligini1 anlamalarini saglamak i¢in ¢alistaylar,
seminerler ve farkindalik kampanyalar1 diizenleyerek ¢ok énemli bir rol oynayabilir. Ogretmenlerin disleksi ve
diskalkuli konusundaki bilgilerini artirmak igin tasarlanan programlar, mesleki gelisim atdlyeleri, liniversite
kurslari, ¢evrimici egitim platformlari, is birligine dayali 6grenme topluluklari, farkindalik kampanyalar1 ve
degerlendirme egitimi gibi cesitli yaklagimlar1 kapsamaktadir (Gearin vd., 2018; Indrarathne, 2019; Mohammad,
2022). Egitimciler bu programlara katilarak anlayis ve becerilerini gelistirebilir ve nihayetinde 6grenme giigliigi
¢eken Ogrenciler i¢in daha kapsayici bir 6grenme ortamini tesvik edebilirler.
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Calismanin sinirliliklarindan biri, 6gretmen adaylar1 hakkinda cinsiyetleri ve sinif diizeylerinin 6tesinde
demografik bilgi saglayamamasidir. Bir diger sinirlilik ise 6gretmenlere yonelik ¢evrimigi oturumlarin kisith bir
zaman dilimi icerisinde planlanmasidir. Bu nedenle, gelecekteki ¢alismalar icin atdlye caligmalari, pratik
uygulamalar, taramalar ve tan1 koymaya yonelik egitimleri igeren daha kapsamli programlarin uzun bir siire
boyunca diizenlenmesi ve bunlarin etkililiginin arastirilmast dnerilmektedir. Gelecekteki aragtirmalar, 6gretmen
egitimi programlarinin hem &gretim kalitesi hem de &grenci ¢iktilart {izerindeki uzun vadeli etkilerini daha
derinlemesine incelemelidir. Ogretmenlerden diizenli olarak geri bildirim toplanmasi ve bunlarin egitim
stratejilerinin gelistirilmesine entegre edilmesi dinamik, duyarli bir egitim sistemi yaratabilir. Bu yaklagim sadece
ogretmenlerin uzmanligini zenginlestirmekle kalmayacak, ayni zamanda 6grenme giicliigii ¢ceken dgrencilerin
akademik ve sosyal gelisimlerinin desteklendigi bir ortam yaratacaktir.

Sonug olarak, bu caligma disleksi ve diskalkuli konusunda O6gretmen adaylarma yonelik egitim
programlarinin igerik ve kapsammin genisletilmesinin énemini vurgulamaktadir. Ogretmenleri hem teorik bilgi
hem de pratik becerilerle donatmak, destekleyici bir 6grenme ortamini tesvik etmek icin gereklidir. Bu sayede
ogretmenler, 6grenme giicliiklerinin yaratti§1 zorluklar1 etkili bir sekilde ele alabilir ve nihayetinde egitimde
esitligi ve 0grenci basarisini artirabilir.

Yazarlarin Katki Diizeyleri

Aragtirma problem durumunun belirlenmesi, arastirmaya yon verilmesi, yontem tasarimi, deneysel
stirecin planlanmasi, verilerin analizi ve raporlama kisimlarma 1. yazar katki saglamistir. Literatiir taramasi, veri
toplama ve katilimcilarin siirece dahil edilmesi kisimlarma 2. yazar katki saglamistir.

Cikar Catismasi1 Beyam
Yazarlar arasinda herhangi bir ¢ikar ¢atigmasi yoktur.

Tesekkiir

Bu c¢aligma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) tarafindan 2209-A
Universite Ogrencileri Arastirma Projeleri Destekleme Programi kapsaminda desteklenen bir arastirma projesinin
ciktilarindan olusmaktadir. Bu aragtirmanin gergeklestirilmesine sagladigi katkilar i¢in TUBITAK’a tesekkiir
ederiz.
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Abstract

Introduction: This study aimed to evaluate the knowledge and perceptions of pre-service primary school teachers
regarding dyslexia and dyscalculia, and to examine the impact of education on these topics.

Method: Within the scope of the quantitative research method, the study took the form of a survey with a weak
experimental design. In the first stage of the research, the researchers collected data from 318 participants to
measure their knowledge and perceptions of the subject in question. In the second stage of the research, training
on dyslexia and dyscalculia was provided by academic experts. The researchers collected data from 42 participants
who voluntarily participated in dyscalculia training and 45 participants who voluntarily participated in dyslexia
training. The analysis focused on mean scores, standard deviations, and difference scores. The study used
dependent sample t-tests for the dyscalculia training data and Wilcoxon signed-rank tests for the dyslexia training
data.

Findings: There was a significant difference between the teachers’ pre-knowledge/pre-perceptions and post-
knowledge/post-perceptions. The training on dyscalculia and dyslexia was thus effective in improving the
knowledge and perceptions of the pre-service teachers.

Discussion: It is essential to provide access to such training for pre-service primary school teachers who are going
to work with students with learning difficulties such as dyslexia and dyscalculia, and to increase their knowledge
and skills in these areas.
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Introduction

One of the main goals of our education system is to maximize the potential of every student. However,
the presence of specific learning difficulties is a challenge that can hinder the achievement of this goal. Common
learning difficulties such as dyslexia and dyscalculia are significant issues that negatively affect students' academic
success. Research conducted both globally and in Tiirkiye shows that learning difficulties are not adequately
recognized and properly diagnosed (Balci, 2019b; Fu & Chin, 2017). The knowledge and awareness of teachers
play a critical role in the educational journeys of students with learning difficulties. Therefore, it is of great
importance for pre-service teachers to have sufficient knowledge about dyslexia and dyscalculia so that these
students can be identified at an early stage and supported with appropriate programs.

Specific learning difficulty is a disorder in basic psychological processes involving understanding or
using language skills; it is seen in thinking listening, speaking, reading, and writing, as well as in difficulties
making mathematical calculations (Akgin, 2009). Research has indicated that 10% to 20% of students experience
learning difficulties, but that in many cases, these difficulties are either not diagnosed or are misdiagnosed.
Dyslexia and dyscalculia, which are subgroups of specific learning difficulties, are included in this percentage.
The general disorder rates in specific learning difficulties have been found to be 7.6%, 5.4% in writing, 6.0% in
arithmetic, and 7.5% in reading (Fortes et al., 2016). There is no reliable data on the rate of dyslexia in Tiirkiye.
However, international studies generally indicate that the rate of severe dyslexia in school-age children is between
3-6%, and when mild dyslexia is included, this rate is around 10% (Bing6l, 2003). In a study by Balci (2019a), the
rate of students at risk of dyslexia was found to be 14.8%. Studies on dyscalculia have indicated that its prevalence
among school-age children ranges from 3% to 7% (Mutlu, 2020). According to the "National Education Statistics:
Formal Education 2022-2023" report, a total of 19.904.000 students are enrolled in formal education, with
5.535.000 students in primary schools (Ministry of National Education, 2023). Given these humbers, there could
be at least 250.000 primary school students with dyslexia or dyscalculia in Tiirkiye.

Dyslexia is a disorder that results in inadequacy in one or more areas, including reading, writing,
mathematics, expressing oneself, thinking, orienting in time and space, despite having normal or above-normal
intelligence and without the presence of any sensory, neurological, physical, mental, or cultural disability (Salman,
etal., 2016). Individuals with dyslexia experience difficulties in learning to speak, learning letters and their sounds,
reading fast enough to understand, spelling, learning a foreign language, and performing mathematical operations
(The International Dyslexia Association [IDA], n.d.). Children with dyslexia have much lower reading abilities
compared to normally developing children (Lin et al., 2020). Dyscalculia, on the other hand, is the inability of an
individual with normal or above-average intelligence, despite receiving age-appropriate education, to achieve the
mathematical performance expected for their age and intelligence level. Such individuals lack a sense of number
and are approximately two or more years behind their peers (Mutlu, 2020). Individuals with dyscalculia struggle
with simple operations, do not recognize arithmetic symbols, have difficulty reading multi-digit numbers, and skip
numbers (Landerl et al., 2009). Dyscalculic adults have been found to have a different understanding of basic
mathematical symbols (e.g., the number zero, the equals sign, unknown expressions, coefficients, variables)
(Lewis et al., 2022). This condition can significantly hinder an individual's academic and career opportunities.

The functional abilities that differ between 8-12-year-old children with dyscalculia and their peers include
calculation, information retrieval, quantity processing, quantity-number association, numerical relationships,
visual-spatial relationships, and short-term memory (Haberstroh & Schulte-Korne, 2022). In addition to the
differences experienced with their peers, individuals with dyscalculia are not able to reach the same level as their
peers in mathematics (Nelson & Powell, 2018). Dyscalculia also affects individuals' daily lives, making it difficult
for them to perform daily tasks in the correct order (Andersson & Abdelmalek, 2021). Dyscalculia affects a person
throughout their lifetime, so intervention should be initiated in primary school years with trained specialists in
individual settings (Haberstroh & Schulte-Korne, 2019). As noted in the definitions above, both dyslexia and
dyscalculia are independent of intelligence. Individuals with dyslexia and dyscalculia are assumed to have good
intelligence in other areas (Andersson & Abdelmalek, 2021). Although dyslexia and dyscalculia can occur
independently, there may be situations where they coexist or affect each other. According to Haberstroh and
Schulte-Koérne (2019), individuals with dyscalculia are likely to have dyslexia. In the study by Andersson and
Abdelmalek (2021), a dyscalculic individual reported that while looking at math problems, they could read the
written material but that sometimes the words and letters “jumped around”, affecting their ability to solve the
problems.
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Understanding the relationship between dyslexia and dyscalculia highlights the importance of early
identification and intervention. While these learning difficulties can present unique challenges, recognizing them
at an early stage can significantly influence students' future development. It is crucial to quickly identify students
with specific learning difficulties in order to prepare them as well as possible for their future lives, but teachers do
not have the necessary knowledge and strategies to identify, assess, and intervene in students with dyslexia (Sonia,
2012). If teachers have sufficient knowledge, they can identify dyslexia through the difficulties students have with
reading and writing (Avloniti et al., 2017). Research on learning difficulties has shown that early diagnosis and
education lead to significant outcomes in learning difficulties. Early diagnosis improves the quality of life for the
child and their family (Krisztina & Judit, 2015). Identifying students and making the appropriate interventions can
lead to improvements in their social, emotional, and academic problems and bring about meaningful changes in
their lives (Asfuroglu & Fidan, 2016). Children at risk of specific learning difficulties can be identified in the
preschool period, and the number of diagnosed students decreases when appropriate intervention programs are
applied (Aslan, 2015). Primary school teachers play a crucial role in early diagnosis; having sufficient readiness
is important for primary school teachers to identify and direct students with dyslexia or dyscalculia. However,
studies have shown that primary-school teachers have low awareness and knowledge about learning difficulties
such as dyslexia and dyscalculia (Dias et al., 2013; Yangm et al., 2016).

Readiness is the cognitive, affective, social, and psychomotor preparedness to perform an activity and the
level of preparedness is a representation of the individual's ability to engage with topic, which also includes the
individual's prior knowledge and attitude (Yenilmez & Kakmaci, 2008). A primary school teacher's ability to know
what teaching method to apply when encountering a student with dyslexia or dyscalculia and how to behave
towards these students depends on their readiness at the start of their career. Therefore, it is necessary to measure
the education received by primary school teachers regarding learning difficulties and to examine their readiness
with regard to this topic. However, courses that could provide primary school teachers with sufficient knowledge
and skills are not currently included in the curricula. Primary school teachers only take the "Special Education and
Inclusion” course in the fourth year of their undergraduate education. Elective courses such as "Attention Deficit
and Hyperactivity" and "Learning Difficulty" are available in the Primary school Teacher Training Program (YOK,
2019). However, these courses have been deemed insufficient by teachers (Balci, 2019b). According to Balci
(2019Db), despite taking these courses, 95% of primary school teachers believe that the dyslexia education they
received during their university education was insufficient.

The literature indicates that primary school teachers' knowledge, competence, and readiness in this field
are at present insufficient. According to Balc1 (2019a), 30% of teachers stated that they had never previously heard
of dyslexia. All the teachers participating stated that they did not know which educational methods could be used
with students with dyslexia. According to Kagar's (2018) article, 83.54% of primary school teachers indicated that
they had never heard the term “dyscalculia” or did not know what it meant. According to Karadeniz (2013), five
out of six teachers did not recognize the term “dyscalculia”. In the study, when dyscalculia was explained to the
teachers who did not know about it, they stated that some of their primary school students might be dyscalculic.
Mutlu et al. (2022) found that most teachers did not have sufficient knowledge about dyslexia and dyscalculia,
provided incorrect definitions of them, and confused dyslexia with dyscalculia. The majority of teachers explained
dyslexia in terms of reading, writing, and spelling, but did not frequently discuss the biological and cognitive
factors involved (Knight, 2018).

Although much of the literature shows that teachers do not have sufficient knowledge, according to
Avloniti et al. (2017) teachers tended to be more knowledgeable about dyslexia. Primary-school teachers in general
do not have sufficient knowledge about students with learning difficulties and have difficulty identifying students
with specific learning difficulties. As a result, students with specific learning difficulties may continue their
education without being identified, diagnosed in a timely manner, or receiving the necessary support.
Consequently, students with dyslexia do not receive equal treatment and do not benefit from learning environments
that support their academic and social success. If these students do not receive the correct support, they cannot
exercise their rights or benefit from equal opportunities in education (Cooper, 2023).

Improving teachers' knowledge and perceptions of dyslexia and dyscalculia is thus essential for creating
an inclusive educational environment that effectively supports students with these learning disabilities. Various
programs have been developed to enhance teachers' understanding and skills in addressing these challenges.
Professional development workshops are a common approach to improving teachers' awareness and knowledge of
dyslexia and dyscalculia. These sessions often focus on evidence-based practices, instructional strategies, and the
latest research related to these learning disabilities. For instance, Mullikin et al. (2021) emphasized the need for
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improved professional development instruction on dyslexia, highlighting that the skills required to become a
certified teacher and years of experience do not necessarily predict accurate knowledge of dyslexia. Workshops
that include specific dyslexia instruction increase teachers' confidence and effectiveness in supporting dyslexic
learners, as noted by Mohammad (2022). Integrating dyslexia and dyscalculia content into teacher education
programs is crucial for preparing future educators. Studies have indicated that many prospective teachers lack a
comprehensive understanding of dyslexia due to insufficient training during their education. Knight (2018) noted
that current initial teacher training (ITT) programs often do not provide adequate detail on the cognitive processing
issues associated with dyslexia, suggesting a need for curriculum reform. By incorporating specialized courses on
dyslexia and dyscalculia into teacher education programs, institutions can better equip future teachers with the
knowledge necessary to support students who are affected.

With the rise of technology, online training programs and resource platforms have become increasingly
popular for professional development. These platforms provide teachers with flexible access to training materials,
webinars, and resources related to dyslexia and dyscalculia. Such programs can be particularly beneficial for in-
service teachers who may have limited access to traditional training opportunities. Gearin et al. (2018) highlighted
the importance of state-level dyslexia education laws that encourage the use of online resources and training
modules to improve teachers' knowledge and skills. Establishing collaborative learning communities among
teachers can foster ongoing professional development and knowledge sharing. These communities allow educators
to discuss their experiences, share best practices, and collaborate on strategies for supporting students with dyslexia
and dyscalculia. Research has shown that teachers who engage in collaborative learning experiences report
increased confidence and improved instructional practices (Worthy et al., 2016). Such communities can be
formalized through school-based professional learning teams or informal networks among educators.

Awareness campaigns and information sessions aimed at educating teachers about dyslexia and
dyscalculia are essential for dispelling the myths and misconceptions surrounding these learning disabilities. For
instance, Washburn et al. (2011) indicated that many teachers hold incorrect beliefs about the nature of dyslexia,
often attributing it solely to visual processing issues rather than phonological deficits. Awareness campaigns can
provide teachers with accurate information and resources, ultimately leading to improved perceptions and attitudes
towards students with these disabilities. Training programs focused on assessment and screening for dyslexia and
dyscalculia are vital for early identification and intervention. Teachers equipped with the knowledge to recognize
the signs of these learning disabilities can facilitate timely support for students affected. For example, Indrarathne
(2019) noted that the development of dyscalculia checklists and screening tools has been shown to enhance
teachers' ability to identify students in need of additional support. Training on the use of these tools can empower
teachers to take proactive measures in addressing learning difficulties. The programs organized to improve
teachers' knowledge of dyslexia and dyscalculia encompass a variety of approaches, including professional
development workshops, university courses, online training platforms, collaborative learning communities,
awareness campaigns, and assessment training. By implementing these programs, educators can enhance their
understanding and skills, ultimately fostering a more inclusive educational environment for students with learning
disabilities. Continued research and advocacy for comprehensive training initiatives are essential to ensure that
teachers are well-prepared to support their students effectively.

The main starting point of this study was the lack of training on learning disabilities for pre-service
teachers during their education and the effect of the training mentioned in the literature. The aim was thus to
measure the knowledge and perception of pre-service primary school teachers, provide training on dyslexia and
dyscalculia, and increase their knowledge and awareness of these topics. This research is expected to contribute to
various educational fields such as Turkish, Mathematics, Primary-School Education, and Special Education. Due
to the insufficient number of studies (e.g., Sonia, 2012) in the field, it is considered important as it will contribute
to the ability to diagnose students with dyslexia and dyscalculia, help in planning the necessary educational
measures, and enhance the professional knowledge of pre-service teachers. In this context, the research questions
are as follows:

1. Do the knowledge and perceptions of pre-service primary school teachers differ before and after the
special dyscalculia awareness program?

2. Do the knowledge and perceptions of pre-service primary school teachers differ before and after the
special dyslexia awareness program?
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Method
Research Model

This research took the form of a survey with a weak experimental model within the scope of the
quantitative research method. In the first stage of the research, data were collected from pre-service primary school
teachers to measure their knowledge and perceptions regarding the topic in question. Researchers use general
surveys in studies in which the views, interests, skills, attitudes, etc., of participants on a subject or event are
determined in order to reach a general judgment about a universe consisting of a large number of elements
(Karasar, 2005). Subsequently, a group of pre-service primary school teachers selected randomly was provided
with expert training on the specified learning difficulties. The knowledge and perceptions of pre-service primary
school teachers before and after the training were analyzed using dependent sample tests. The study has a weak
experimental design in terms of being a single-group experiment (Cohen & Manion, 1997). A single-group pretest-
posttest experimental design is one of the weakest designs. Nevertheless, as Creswell (2012) also stated, a single-
group experimental design was chosen due to the nature of research, in which a new educational module was
developed and implemented. In the research, the dyslexia and dyscalculia training program was the independent
variable, while the knowledge and perceptions of the pre-service primary school teachers were the dependent
variables.

Study Group

A total of 318 pre-service teachers, 255 women and 63 men, participated in the study. Subsequently, in
the second stage of the research, volunteers who had answered the survey went on to participate in the dyslexia
and dyscalculia training. A total of 45 pre-service teachers, seven men and 38 women, participated in the dyslexia
training. A total of 42 pre-service teachers, nine men and 33 women, participated in the dyscalculia training. The
participants mainly consisted of students studying in the second and third years of primary-school teaching
programs in Faculties of Education.

Experimental Process

Two experts, an Associate Professor specializing in dyslexia and another Associate Professor specializing
in dyscalculia, conducted a total of four hours of training sessions, divided into two-hour segments for each topic,
with the selected voluntary participants. Relevant documents and books were shared with the participants by the
experts to reinforce the training content. These sessions were structured to ensure a comprehensive understanding
of both learning difficulties. The training was designed to be flexible, emphasizing engagement and interaction by
encouraging questions and discussions among the participants.

The role of the researchers was limited to observation, forming the participant group, data collection, and
data analysis, ensuring an objective evaluation of the training's impact. The sessions were organized online,
allowing for greater accessibility and participation while maintaining an interactive and supportive learning
environment for the participants. Topics for the online sessions about dyslexia included: “Understanding Dyslexia:
Definition and Causes”, “Recognizing the Symptoms of Dyslexia”, “Addressing Common Misconceptions About
Dyslexia”, “The Role of Early Diagnosis and Intervention in Dyslexia”. Topics for the online sessions about
dyscalculia included: “What is Dyscalculia?”, “Definition and Causes”, “Identifying the Symptoms of Dyscalculia
in Students”, “Common Misconceptions about Dyscalculia”.

Data Collection

Ethical approval for the research was obtained from the Ethics Committee of Social and Humanities
Scientific Research in Necmettin Erbakan University (Decision No: 2022/469, Date: 09/12/2022). The Dyscalculia
Knowledge and Perception scale, translated and adapted into Turkish by language experts from Graves et al.
(2018), was used. It consists of 19 items and five dimensions (teacher knowledge/perception, nature of teacher
attitude, supports & interventions, perceived barriers, teacher self-efficacy). It includes the following items: I
understand the impact that a mathematical learning disability has on special education students in the general
education math classroom”; “I am adequately prepared to support the learning of students identified with
mathematical learning disabilities within the general education math setting”; “I know best practice teaching
interventions to support students who are identified with a mathematical learning disability in my general education
math class”; and “A person with a math learning disability may struggle with remembering basic math facts”.

The original scale consisted of 23 items but four items were excluded from the study due to their
qualitative nature. The explanations regarding the title levels are given below. The alpha value for the 5-point
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Likert scale was calculated as .770, while for the 6-point Likert scale it was .725. These values indicate that the
internal consistency of the measurement tool was at an adequate level. Additionally, the alpha value calculated for
combined item scale was .698, further supporting the reliability of the measurement tool. Therefore, the scale's
validity and reliability were at an adequate level. To measure the knowledge and perceptions of pre-service
teachers regarding dyslexia, the Dyslexia Knowledge and Perception Questionnaire translated and adapted into
Turkish by language experts from Tosun (2019) was used. This questionnaire consists of 56 items and two
components (knowledge of dyslexia and perceptions of dyslexia). Items include: “A student with dyslexia needs
to read the same paragraph again and again”; “Dyslexia is a disease”; and “A student with dyslexia should not
receive an education with other students”. The Cronbach’s alpha coefficient for the perception subscale calculated
within the scope of this research was .81, indicating good internal consistency. The Cronbach’s alpha coefficient
for the knowledge subscale calculated within the scope of this research was .89, indicating a high level of internal
consistency. This means that the items in this subscale are strongly related to each other and reliably reflect the
measured concept.

Data Analysis

We analyzed the data with the SPSS 25.0 package program, using descriptive statistics and difference
tests. The analysis included mean scores, standard deviations, and difference scores. We tested normality
assumptions (see the Findings section), and decided to perform the dependent sample t-tests for the dyscalculia
training participants’ data and the Wilcoxon signed-rank tests for the dyslexia training participants’ data.

To ensure the validity of these findings, we tested normality assumptions using the Shapiro-Wilk test,
which was appropriate given the sample size was less than 50 (n = 42 < 50). The results of the Shapiro-Wilk test
showed that the data were normally distributed (p > .05). This normal distribution allowed for the use of parametric
tests to further analyze the data. A parametric test, specifically the dependent samples t-test, was thus conducted
to determine the statistical significance of the difference between the pre-test and post-test scores for the
Dyscalculia Knowledge and Perception Questionnaire. This test compared the means of the two related groups to
assess whether the training intervention had a statistically significant effect on improving the participants'
knowledge and perceptions of dyscalculia.

To ensure the validity of these findings, we tested normality assumptions using the Shapiro-Wilk test
because the sample size was less than 50 (n = 45 < 50). The results showed that the data were not normally
distributed (p < 0.05). The Shapiro-Wilk test is particularly useful for small sample sizes and provides a robust
indication of whether the data follow a normal distribution. In this case, the p-value being less than .05 indicated
a deviation from normality, which necessitated the use of a non-parametric test for further analysis.

A non-parametric test, specifically the Wilcoxon signed-rank test, was thus conducted to determine the
difference between the pre-test and post-test scores of Dyslexia Knowledge and Perception Questionnaire. The
Wilcoxon signed-rank test is appropriate for comparing two related samples, particularly when the data do not
meet the assumptions of normality required for parametric tests. This test ranks the differences between paired
observations, allowing the determination of whether the observed changes in scores are statistically significant.

Findings

Within the scope of the study, it was aimed to improve the knowledge and perceptions of pre-service
teacher participants about dyslexia and dyscalculia. In this direction, firstly, the participants' prior knowledge and
perception scores were determined. Descriptive statistics of the participants' knowledge and perceptions about
dyslexia and dyscalculia are presented in Table 1.

Table 1
Descriptive Statistics of Dyslexia and Dyscalculia Scores (General Group)
Variable N Min Max X SD Item
Dyscalculia 318 42 81 58.74 6.82 19
Dyslexia 318 139 232 183.21 15.78 56

As seen in Table 1, the participants' scores related to their knowledge and perceptions of dyslexia (Mean
= 183.21; SD = 15.78) were notably above average. This indicates that the pre-service primary-school teachers
had a relatively high level of familiarity, understanding, and, possibly, confidence with regard to dyslexia. This
higher score suggests that dyslexia had been more prominently addressed as a learning difficulty in their training
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and educational experiences. The standard deviation of 15.78 also shows some variability in knowledge levels,
indicating that while most participants were well-informed, there was still a range of understanding among them.

In contrast, the scores related to their knowledge and perceptions of dyscalculia (Mean = 58.74; SD =
6.82) were significantly lower. This lower mean score highlights a considerable gap in knowledge and awareness
about dyscalculia among the pre-service teachers. The smaller standard deviation of 6.82 suggests that this lower
level of understanding was more uniformly distributed among the participants, indicating a general lack of
exposure to or emphasis on dyscalculia in their training.

The substantial difference in the mean scores between dyslexia and dyscalculia suggests that the pre-
service teachers were much more familiar with dyslexia. This could be due to several factors, such as the
prevalence of dyslexia in the general educational discourse, the greater availability of resources and training
materials on dyslexia, and, possibly, more personal or anecdotal experiences with dyslexic students. In contrast,
dyscalculia might not receive the same level of attention, leading to lower awareness and understanding.

Following the general survey results for dyscalculia, a more focused and detailed analysis was conducted
on a subset of participants. Specifically, the knowledge and perception scores of the 42 participants who voluntarily
chose to participate in a specialized dyscalculia training program were analyzed. This subset was selected to
determine whether targeted, intensive training could effectively enhance their understanding and perceptions of
dyscalculia.

Table 2 shows the findings related to the question "Do the knowledge and perceptions of pre-service
primary school teachers differ before and after the special dyscalculia awareness program?". This analysis aimed
to evaluate the effectiveness of the training program in bridging the identified knowledge gap. By comparing the
pre- and post-training scores, the study sought to understand the impact of specialized training on improving pre-
service teachers' competence and confidence in dealing with dyscalculia. This evaluation is crucial for developing
effective training programs that ensure future educators are well-prepared to support all students, including those
with less commonly addressed learning difficulties like dyscalculia.

Table 2
Descriptive Findings of Dyscalculia Knowledge and Perception Scores (Experimental Group)
Test X N SD
Pre-test 57.85 42 6.94
Post-test 64.69 42 7.02

As seen in Table 2, the pre-test scores of the participants' knowledge and perceptions of dyscalculia were
collected from the general survey scores mentioned above. The pre-test mean score (Mean = 57.85; SD = 6.94)
provides a baseline measurement of the participants' initial understanding and awareness of dyscalculia before
they underwent any specialized training. This baseline score reflects the existing knowledge level among the pre-
service teachers, highlighting the need for targeted educational interventions.

The post-test scores (Mean = 64.69; SD = 7.02) were significantly higher than the pre-test scores. This
increase indicates an improvement in the participants' knowledge and perceptions about dyscalculia after they had
received the specialized training program. The mean difference suggests that the training was effective in
enhancing the participants' understanding of dyscalculia, equipping them with better tools and insights to support
students with this specific learning difficulty. The slight increase in the standard deviation from pre-test to post-
test (6.94 to 7.02) suggests that while overall knowledge improved, there was also a slight increase in the variability
of scores, indicating that different participants may have benefited to varying degrees from the training.

The t-test findings, presented in Table 3, provide a detailed insight into the effectiveness of the training
program, offering robust evidence that targeted educational interventions can significantly enhance pre-service
teachers' understanding and readiness to support students with dyscalculia.

By thoroughly analyzing these results, we can gain a clearer understanding of the impact of specialized
training programs on the professional development of pre-service teachers, emphasizing the importance of
continuous and targeted education in addressing learning difficulties like dyscalculia.
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Table 3
Dependent Samples T-Test Findings for Dyscalculia Pre-Test and Post-Test Scores
Test N X SD t p
Pre-test 42 57.85 6.94
-5.741 .000
Post-test 42 64.69 7.02

As seen in Table 3, the results of the dependent samples t-test, which was conducted to determine the
effect of the experimental procedure, indicate that there was a significant difference between the post-test scores
and the pre-test scores of the participants (t41 = -5.741; p < .01). The arithmetic mean of the pre-test scores of pre-
service teachers was 57.85 (SD = 6.94), while the arithmetic mean of the post-test scores increased to 64.69 (SD
= 7.02). This statistically significant increase in the mean scores demonstrates that the dyscalculia training was
effective in enhancing the knowledge and perceptions of pre-service primary school teachers regarding
dyscalculia. The t-test results, with a p-value less than 0.01, provide strong evidence that the improvement
observed was not random, but rather a direct result of the training intervention.

This significant improvement in scores post-training suggests that the specialized dyscalculia training
program successfully addressed the knowledge gaps and misconceptions that the pre-service teachers initially had.
The increase in mean scores indicates that participants were able to acquire new information and understanding
about dyscalculia, enabling them to better recognize and support students with this learning difficulty in their
future teaching careers.

Similarly, we analyzed the knowledge and perception scores of the 45 participants who voluntarily
participated in dyslexia training after the general survey results for dyslexia were obtained. These participants took
part in a specialized dyslexia awareness program to assess its impact on their understanding and perceptions. Table
4 demonstrates the findings related to the question "Do the knowledge and perceptions of pre-service primary
school teachers differ before and after the special dyslexia awareness program?".

Table 4
Descriptive Findings of Dyslexia Knowledge and Perception Pre-Test and Post-Test Scores
Test N X SD
Pre-test 45 179.57 12.49
Post-test 45 186.93 14.79

As seen in Table 4, the post-test scores (Mean = 186.93; SD = 14.79) were notably higher than the pre-
test scores (Mean = 179.57; SD = 12.49). This increase in scores suggests there was a significant improvement in
the participants' knowledge and perceptions of dyslexia following the specialized training program. The mean
score of 186.93 after the training indicates that the participants' understanding of dyscalculia had been substantially
enhanced, reflecting the effectiveness of the educational intervention.

Table 5 depicts the findings from the Wilcoxon signed-rank test. These results help to confirm whether
the improvements observed in the post-test scores were statistically significant and not due to random variation.
This analysis is crucial in providing robust evidence for the effectiveness of the dyscalculia training program.

The detailed analysis and interpretation of the pre-test and post-test scores highlight the impact of the
training on enhancing the knowledge and perceptions of the pre-service teachers. Such improvements are essential
for preparing future educators to better support students with learning difficulties, thereby promoting more
inclusive and effective teaching practices. The increase in the standard deviation from pre-test to post-test (12.49
to 14.79) also suggests that while the overall knowledge level improved, there was also a slight increase in
variability among the participants, indicating that different individuals may have benefited to varying extents from
the training.

Table 5
Wilcoxon Signed-Rank Test Findings for Dyslexia Knowledge and Perception Pre-Test and Post-Test Scores

Ranks N Mean rank Sum of ranks z p
Negative ranks 12 19.29 231.50
Positive ranks 32 23.70 758.50 -3.076 0.002
Ties 1
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As seen in Table 5, the Wilcoxon signed-rank test found a significant difference between the pre-test and
post-test scores of pre-service teachers on the Dyslexia Knowledge and Perception scale (Z = -3.076; p < 0.05).
The Wilcoxon signed-rank test, which is a non-parametric statistical test used to compare two related samples,
matched pairs, or repeated measurements on a single sample to assess whether their population mean ranks differ,
was particularly suitable for this analysis given the non-normal distribution of the data.

With regard to the mean ranks and sum of ranks of the difference scores, the difference was in favor of
the positive ranks, meaning in favor of the post-test scores. Specifically, the positive ranks (mean rank = 23.70;
sum of ranks = 758.50) were substantially higher than the negative ranks (mean rank = 19.29; sum of ranks =
231.50), indicating that most participants' post-test scores were higher than their pre-test scores. The z-value of -
3.076 and the corresponding p-value of 0.002 provide robust statistical evidence that the observed differences were
not random, but rather reflect a true improvement in knowledge and perceptions following the dyslexia training.

This significant difference suggests that the specialized dyslexia training was effective in improving the
knowledge and perceptions of the pre-service teachers regarding dyslexia. The training likely provided participants
with enhanced understanding, practical strategies, and increased awareness of dyslexia, thereby equipping them
with the skills necessary to better identify and support students with this learning difficulty in their future
classrooms. The analysis also revealed that there were 12 instances where the post-test scores were lower than the
pretest scores (negative ranks), 32 instances where the post-test scores were higher than the pre-test scores (positive
ranks), and 1 instance where there was no change (a tie). The higher number of positive ranks compared to negative
ranks further supports the conclusion that the majority of participants benefited from the training

Discussion

This study aimed to evaluate the knowledge and perceptions of pre-service primary school teachers
regarding dyslexia and dyscalculia and to examine the impact of education on these topics. The results of the
research revealed that the participants' knowledge about dyslexia was greater than their knowledge of dyscalculia.
The education provided to the pre-service primary school teachers on dyslexia and dyscalculia was effective in
improving their knowledge and awareness of these conditions. There was a significant difference between the pre-
test and post-test scores of the participants.

The literature reveals that teachers have inadequate knowledge about dyslexia. Washburn et al. (2017)
found in their study with 271 teachers that the teachers held various misconceptions about dyslexia, with 54% of
them using incorrect statements related to dyslexia. Similarly, Lemperou et al. (2011), indicated that although
teachers were aware of dyslexia, they lacked sufficient knowledge about appropriate teaching approaches for
students with dyslexia. The study by Mutlu et al. (2022) found that most teachers did not have sufficient knowledge
about dyslexia and dyscalculia, made incorrect definitions, and confused dyslexia with dyscalculia. Altindag-
Kumas, et al. (2021), found in their study with 40 primary school teachers that the teachers held misconceptions
about dyslexia and preferred the same reading approach for every student. These findings are consistent with the
results of other studies (Balci, 2019b; Nascimento et al., 2018). However, contrary to these results, Solheim, et al.
(2023) found that teachers had good knowledge about dyslexia.

Similar findings to those for dyslexia have been reached in the literature regarding dyscalculia. One study
found that teachers' knowledge about dyscalculia was also insufficient (Fu & Chin, 2017). In their study with 80
teachers, Kunwar and Sharma (2020) found that 57.5% of the teachers did not have any knowledge about
dyscalculia. In the study by Kacar (2018) with 50 primary school teachers, it was found that teachers' knowledge
about dyscalculia was insufficient. These findings are consistent with the results of other studies (Kacar, 2018;
Karasakal, 2018; Sousa et al., 2017). Analyzing the results from both dyslexia and dyscalculia training programs,
it is evident that targeted educational interventions can significantly enhance pre-service teachers' competencies
in specific areas of learning difficulties. These findings not only highlight the importance of such training programs
but also underscore the need for incorporating comprehensive modules on learning difficulties into teacher
education curricula. This will ensure that future educators are well-equipped with the necessary knowledge and
skills to support all students, including those with dyslexia and dyscalculia, thereby promoting inclusive and
effective teaching practices.

The detailed comparison of pre-test and post-test scores allows for a thorough understanding of the impact
of training, illustrating how structured and focused educational interventions can lead to meaningful improvements
in teacher preparedness. These results reinforce the critical role of continuous professional development and
specialized training in the field of education, particularly in areas that are often underrepresented in standard
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teacher training programs. The significant changes observed in the participants' scores underline the effectiveness
of the training and highlight the potential for such programs to make a substantial difference in educational
outcomes for students with learning difficulties.

In this study, a significant difference was found between the pre-test and post-test scores of the pre-service
teachers who received training on dyslexia and dyscalculia. After the training, the knowledge and perception levels
of pre-service teachers about dyslexia and dyscalculia increased. Parallel to these findings, in the study by
Kizilkaya (2021), it was found that a training program provided to teachers on dyslexia led to an improvement in
teachers' ability to deal with dyslexia. Similarly Onyishi and Sefotho (2021) found that the self-efficacy of students
taking lessons from teachers who had received training on dyscalculia increased. The study by Kurniawati, et al.
(2017) found that a training program provided to teachers had a positive impact on their attitudes and knowledge
about special education needs.

Biiyiikkarc1 and Akgiin-Giray (2023), in their study with pre-service primary school teachers, found that
the pre-service teachers were aware of mathematical learning difficulties and were willing to work on this topic
but needed information and support for how to proceed. Considering all the findings, it is clear that educational
programs are important for pre-service teachers to be better equipped and to provide more effective support to
their students. In particular, it is essential to provide access to such training for pre-service teachers who will work
with students with learning difficulties such as dyslexia and dyscalculia and to increase their knowledge and skills
in these areas.

The implications of the findings of the present study are significant for teacher education programs. They
underscore the importance of including comprehensive training on learning difficulties such as dyslexia within the
curriculum. By enhancing pre-service teachers' knowledge and perceptions through targeted training, educational
institutions can ensure that future educators are better prepared to meet the diverse needs of their students, fostering
more inclusive and supportive learning environments.

Furthermore, these results also highlight the value of continuous professional development for teachers.
As educational practices and understanding of learning difficulties evolve, ongoing training and education are
crucial for maintaining and improving teachers' competencies. The present study demonstrates that even a
relatively short, focused training program can lead to significant improvements in teachers' knowledge and
perceptions, suggesting that regular, sustained professional development opportunities could have even more
profound impacts. The findings from the Wilcoxon signed-rank test provide compelling evidence that specialized
dyslexia training significantly enhances pre-service teachers' knowledge and perceptions. This improvement is
essential for the effective support and inclusion of students with dyslexia, ultimately contributing to better
educational outcomes for all students.

Looking beyond direct comparisons with other studies, it is essential to place these findings within a
broader educational and societal context. The enhancement of teacher knowledge and preparedness in handling
learning difficulties such as dyslexia and dyscalculia can lead to more inclusive classrooms and improved student
outcomes. This is particularly important in an era where the demands of modern education require teachers to
address diverse learning needs effectively. Teacher training programs should not only focus on theoretical
knowledge but also incorporate practical, hands-on experiences. Providing pre-service teachers with internship
opportunities and exposure to real-world teaching scenarios involving students with learning difficulties can bridge
the gap between theory and practice.

Moreover, continuous professional development is crucial. Teachers should be encouraged to engage in
lifelong learning to keep their knowledge current and adapt to new methodologies. Schools and educational
institutions can play a pivotal role by organizing workshops, seminars, and awareness campaigns to ensure that
both teachers and students understand the complexities of learning difficulties. Programs designed to enhance
teachers' knowledge of dyslexia and dyscalculia have encompassed various approaches, including professional
development workshops, university courses, online training platforms, collaborative learning communities,
awareness campaigns, and assessment training (Gearin et al., 2018; Indrarathne, 2019; Mohammad, 2022). By
engaging in these programs, educators can improve their understanding and skills, ultimately fostering a more
inclusive learning environment for students with learning difficulties.

One of the limitations of the present study is the inability to provide demographic information about the
pre-service teachers beyond their gender and year of study. Another limitation is that the online sessions for
teachers occurred within a restricted timeframe. Therefore, we recommend that in future studies researchers
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organise more comprehensive programs, including workshops, practical applications, screenings, and training on
diagnosis over an extended period, and investigate their effectiveness. Future research should also examine more
deeply the long-term effects of teacher training programs on both teaching quality and student outcomes.
Collecting regular feedback from teachers and integrating it into the development of educational strategies can
lead to the development dynamic, responsive educational system. This kind of approach will not only enrich
teachers' expertise but also create an environment where students with learning difficulties are supported in their
academic and social development.

In conclusion, this study underlines the importance of expanding the content and scope of educational
programs for pre-service teachers on dyslexia and dyscalculia. Equipping teachers with both theoretical knowledge
and practical skills is essential for fostering a supportive learning environment. By doing so, teachers can
effectively address the unique challenges posed by learning difficulties, ultimately enhancing educational equity
and student success.

Authors’ Contributions

The first author contributed to the identification of the research problem situation, research direction,
method design, planning of the experimental process, data analysis and reporting. The 2nd author contributed to
the literature review, data collection and inclusion of participants in the process.

Conflict of Interest
There is no conflict of interest between the authors.
Acknowledgment

This study is based on the research findings of a project supported by The Scientific and Technological
Research Council of Tiirkiye (TUBITAK) under the 2209-A University Students Research Projects Support
Program. We sincerely appreciate TUBITAK for their financial support, which contributed significantly to the
realization of this research.

Cetin & Oncel ONLINE FIRST



ENHANCING PRE-SERVICE PRIMARY SCHOOL TEACHERS’ KNOWLEDGE AND PERCEPTIONS OF DYSLEXIA AND 12
DYSCALCULIA

References

Akgin, N. (2009). Characteristics of learning disabled children on the writing process. Marmara University Ataturk
Education Faculty Journal of Education Sciences, 29, 5-18.

Altindag-Kumas, O. A., Siimer-Dodur, H. M. S., & Yazicioglu, T. (2021). Teachers' knowledge about dyslexia
and reading models. International Journal of Curriculum and Instruction, 13(3), 3096-3121.
https://ijci.globets.org/index.php/1JCl/article/view/804/398

Andersson, E., & Abdelmalek, S. (2021). Dyscalculia/dyslexia: a dichotomy?. Foundations of Science, 26(4), 847-
858. https://doi.org/10.1007/s10699-020-09698-6

Asfuroglu, B., & Fidan, S. (2016). Ozgiil 6grenme giicliigii [Spesific learning disorders]. Osmangazi Tip Dergisi,
38(1). https://doi.org/10.20515/0td.17402

Aslan, K. (2015, May 11-13). Ozgiil égrenme giicliigiiniin erken donem belirtileri ve erken miidahale
uygulamalarina dair derleme [Review on early symptoms of specific learning disability and early
intervention practices] [Paper presentation]. 3rd National Congress of Child Development and Education
(International Participations), Ankara, Tiirkiye.

Avloniti, O., Zafiri, M., & Pliogou, V. (2017). Early detection of dyslexia in the first grade of primary school.
Multilingual ~ Academic  Journal of Education and Social Sciences, 5(1), 29-43
https://dx.doi.org/10.46886/MAJESS/v5-i1/2427

Balci, E. (2019a). Percentage and some characteristic of dyslexia in primary and secondary schools students. Milli
Egitim Dergisi, 48(1), 717-736.

Balci, E. (2019b). Teachers' opinions about dyslexia and the challenges they face. Ege Journal of Education, 20(1),
162-179. https://doi.org/10.12984/egeefd.453922

Bing6l, A. (2003). Ankara'daki ilkokul 2. ve 4. sinif 6grencilerinde gelisimsel disleksi orani. [The prevalence of
developmental dyslexia among the 2. and 4. grade students in Ankara]. Ankara Universitesi Tip Fakiiltesi
Mecmuasi, 56(2), 67-82. https://doi.org/10.1501/Tipfak 0000000053

Biiyiikkarci, A., & Akgiin-Giray, D. (2023). Approaches of primary teacher candidates to mathematics learning
disability (dyscalculia): Focus group interview, SDU Faculty of Arts and Sciences Journal of Social
Sciences, 59, 363-375.

Cohen, L. & Manion, L. (1997). Reseacrh methods in education (4th ed.). Routledge:

Cooper, A. (2023). Equitable treatment of students with Dyslexia. Georgia Educational Researcher, 20(1), 97.
https://doi.org/10.20429/ger.2023.200103

Council of Higher Education. (2019). Sinif 6gretmenligi lisans programi [Elementary teaching undergraduate
program]. https://www.yok.gov.tr/Documents/Kurumsal/egitim_ogretim_dairesi/Yeni-Ogretmen-
YetistirmeL isansProgramlari/Sinif_Ogretmenligi_Lisans_Programi09042019.pdf

Creswell, J W. (2012). Educational research: Planning, conducting, and evaluating quantitative and qualitative
research (4th ed.). Pearson.

Dias, M. D. A. H., de Britto Pereira, M. M., & Van Borsel, J. (2013). Assessment of the awareness of dyscalculia
among educators. Audiology-Communication Research, 18(2), 93-100. https://doi.org/10.1590/52317-
64312013000200007

Fortes, I. S., Paula, C. S., Oliveira, M. C., Bordin, I. A., de Jesus Mari, J., & Rohde, L. A. (2016). A cross-sectional
study to assess the prevalence of DSM-5 specific learning disorders in representative school samples from
the second to sixth grade in Brazil. European Child & Adolescent Psychiatry, 25, 195-207.
https://doi.org/10.1007/s00787-015-0708-2

Fu, S. H., & Chin, K. E. (2017). An online survey research regarding awareness of dyscalculia among educators
in Sandakan district, Sabah. International Journal of Academic Research in Progressive Education and
Development, 6(2), 1-10. https://doi.org/10.6007/IJARPED/v6-i2/2891

Cetin & Oncel ONLINE FIRST


https://ijci.globets.org/index.php/IJCI/article/view/804/398
https://doi.org/10.1007/s10699-020-09698-6
https://doi.org/10.20515/otd.17402
https://dx.doi.org/10.46886/MAJESS/v5-i1/2427
https://doi.org/10.12984/egeefd.453922
https://doi.org/10.1501/Tipfak_0000000053
https://doi.org/10.20429/ger.2023.200103
https://www.yok.gov.tr/Documents/Kurumsal/egitim_ogretim_dairesi/Yeni-Ogretmen-YetistirmeLisansProgramlari/Sinif_Ogretmenligi_Lisans_Programi09042019.pdf
https://www.yok.gov.tr/Documents/Kurumsal/egitim_ogretim_dairesi/Yeni-Ogretmen-YetistirmeLisansProgramlari/Sinif_Ogretmenligi_Lisans_Programi09042019.pdf
https://doi.org/10.1590/S2317-64312013000200007
https://doi.org/10.1590/S2317-64312013000200007
https://doi.org/10.1007/s00787-015-0708-2
https://doi.org/10.6007/IJARPED/v6-i2/2891

ENHANCING PRE-SERVICE PRIMARY SCHOOL TEACHERS’ KNOWLEDGE AND PERCEPTIONS OF DYSLEXIA AND 13
DYSCALCULIA

Gearin, B., Turtura, J., Kame’enui, E. J., Nelson, N. J., & Fien, H. (2018). A multiple streams analysis of recent changes
to state-level dyslexia education law, Educational Policy, 34(7), 1036-1068.
https://doi.org/10.1177/0895904818807328

Graves, T. L. (2018). Teacher knowledge and perception of mathematics disabilities and dyscalculia [Unpublished
doctoral dissertation]. University of Wyoming.

Haberstroh, S., & Schulte-K&rne, G. (2019). The diagnosis and treatment of dyscalculia. Deutsches Arzteblatt
International, 116(7), 107. https://doi.org/10.3238/arztebl.2019.0107

Haberstroh, S., & Schulte-Ko6rne, G. (2022). The cognitive profile of math difficulties: A meta-analysis based on clinical
criteria. Frontiers in Psychology, 13, 842391. https://doi.org/10.3389/fpsyq.2022.842391

Indrarathne, B. (2019). Accommodating learners with dyslexia in English language teaching in Sri Lanka: Teachers’
knowledge, attitudes, and challenges. Tesol Quarterly, 53(3), 630-654. https://doi.org/10.1002/tesq.500

Kacar, H. (2018). [ikokul 6grencilerinin matematik 6grenme giicliigiiniin suif 6gretmenlerinin gozlem ve deneyimlerine
gore incelenmesi [Analysis of primary school students' mathematics learning disabilities according to their
teachers' observations and experiences] (Tez Numarasi: 493092) [Doktora Tezi, Necmettin Erbakan
Universitesi]. Yiiksekogretim Kurulu Ulusal Tez Merkezi.

Karadeniz, M. H. (2013). Assessment of tecahers’ views on students with the disorder of “dyscaculia. Education
Sciences, 8(2), 193-208.

Karasakal, M. (2018). [lkigretim matematik égretmenlerinin diskalkuli farkindalig: [Promoting primary school
teachers’ awareness of dyscalculia] (Tez Numaras1:534719) [Yiiksek lisans tezi, Thsan Dogramaci Bilkent
Universitesi]. Yiiksekdgretim Kurulu Ulusal Tez Merkezi.

Karasar, N. (2005). Bilimsel arastirma yontemleri [Scientific research methods]. Nobel.

Kizilkaya, H. (2021). Disleksili dgrencilerle ¢alisan dgretmenler igin gelistirilen egitim programinin dgretmen
yeterliklerine etkisinin incelenmesi [The effectiveness of training program developed for teachers working with
dyslexic students on their competencies] (Tez Numarasi: 658793) [Doktora Tezi, Necmettin Erbakan
Universitesi]. Yiiksekdgretim Kurulu Ulusal Tez Merkezi.

Knight, C. (2018). What is dyslexia? An exploration of the relationship between teachers’ understandings of dyslexia
and their training experiences. Dyslexia, 24(3), 207-219. https://doi.org/10.1002/dys.1593

Krisztina, T., & Judit, B. (2015). A korai diagndzis és intervencioé jelentdsége olvasasi nehézséggel diagnosztizalt
gyermekeknél-Esetismertetések [The importance of early diagnosis and intervention in children diagnosed
with reading disorder- Case studies]. Neuropsychopharmacol Hung, 17(2), 099-103.

Kunwar, R., & Sharma, L. (2020). Exploring teachers' knowledge and students' status about dyscalculia at basic level
students in nepal. Eurasia Journal of Mathematics, Science and Technology Education, 16(12), 1-12.
https://doi.org/10.29333/ejmste/8940

Kurniawati, F., De Boer, A. A., Minnaert, A. E. M. G., & Mangunsong, F. (2017). Evaluating the effect of a teacher
training programme on the primary teachers’ attitudes, knowledge and teaching strategies regarding special
educational needs. Educational Psychology, 37(3), 287-297. https://doi.org/10.1080/01443410.2016.1176125

Landerl, K., Fussenegger, B., Moll, K., & Willburger, E. (2009). Dyslexia and dyscalculia: Two learning disorders with
different cognitive profiles. Journal Of Experimental Child Psychology, 103(3), 309-324.
https://doi.org/10.1016/j.jecp.2009.03.006

Lemperou, L., Chostelidou, D., & Griva, E. (2011). Identifying the training needs of EFL teachers in teaching children
with dyslexia. Procedia-Social and Behavioral Sciences, 15, 410-416.
https://doi.org/10.1016/j.shspro.2011.03.113

Lewis, K. E., Sweeney, G., Thompson, G. M., Adler, R. M., & Alhamad, K. (2022). Dyscalculia in algebra: A case
study. Insights into Learning Disabilities, 19(1), 3-36. https://files.eric.ed.gov/fulltext/EJ1341307.pdf

Lin, Y., Zhang, X., Huang, Q., Lv, L., Huang, A., Li, A., & Huang, Y. (2020). The prevalence of dyslexia in primary
school children and their Chinese literacy assessment in Shantou, China. International Journal of
Environmental Research and Public Health, 17(19), 7140. https://doi.org/10.3390/ijerph17197140

Cetin & Oncel ONLINE FIRST


https://doi.org/10.1177/0895904818807328
https://doi.org/10.3238/arztebl.2019.0107
https://doi.org/10.3389/fpsyg.2022.842391
https://doi.org/10.1002/tesq.500
https://doi.org/10.29333/ejmste/8940
https://doi.org/10.1080/01443410.2016.1176125
https://doi.org/10.1016/j.jecp.2009.03.006
https://doi.org/10.1016/j.sbspro.2011.03.113
https://files.eric.ed.gov/fulltext/EJ1341307.pdf
https://doi.org/10.3390/ijerph17197140

ENHANCING PRE-SERVICE PRIMARY SCHOOL TEACHERS’ KNOWLEDGE AND PERCEPTIONS OF DYSLEXIA AND 14
DYSCALCULIA

Ministry of National Education. (2023). Milli egitim istatistikleri: Orgiin egitim 2022/'23 [National education statistics:

Formal education 2022/'23].
https://sgb.meb.gov.tr/meb iys dosyalar/2023 09/29151106 meb istatistikleri orqgun egitim 2022 2023.pd
f

Mohammad, Z. (2022). Investigating teachers of english knowledge and awareness of dyslexia: A case study in Primary
Iragi Schools. Arab World English Journal 13(4), 341-354 https://dx.doi.org/10.24093/awej/vol13no04.22

Mullikin, K., Stransky, M., Tendulkar, S., Casey, M., & Kosinski, K. (2021). Informal preparation and years of
experience: Key correlates of dyslexia knowledge among Massachusetts early elementary teachers. Dyslexia,
27(4), 510-524. https://doi.org/10.1002/dys.1701

Mutlu, Y., Caliskan, E. F., & Yasul, A. F. (2022). We asked teachers: Do you know what dyscalculia is?. International
Online Journal of Primary Education, 11(2), 361-378.

Mutlu, Y., Olkun, S., Akgiin, L., & Sar;, M. H. (Eds.). (2020). Diskalkuli: Matematik ogrenme giicliigii tanim,
ozellikleri, yayginligi, nedenleri ve tamilanmasi [Dyscalculia: Mathematics learning disability definition,
characteristics, prevalence, causes and diagnosis].Pegem Akademi.

Nascimento, I. S. D., Rosal, A. G. C., & Queiroga, B. A. M. D. (2018). Elementary school teachers’ knowledge on
dyslexia. Revista Cefac, 20, 87-94. https://doi.org/10.1590/1982-021620182019117

Nelson, G., & Powell, S. R. (2018). A systematic review of longitudinal studies of mathematics difficulty. Journal of
Learning Disabilities, 51(6), 523-539. https://doi.org/10.1177/0022219417714773

Onyishi, C. N., & Sefotho, M. M. (2021). Differentiating instruction for learners’ mathematics self-efficacy in inclusive
classrooms: Can learners with dyscalculia also benefit? South African Journal of Education, 41(4), 1-15.
https://doi.org/10.15700/saje.v41n4a1938

Salman, U., Ozdemir, S., Salman, A. B., & Ozdemir, F. (2016). Ozel 6grenme giigliigii “Disleksi” [“Dyslexia”, the
specific learning difficulty]. Istanbul Bilim Universitesi Florence Nightingale Tip Dergisi, 2(2), 170-176.

Solheim, O. J., Arntzen, J., & Foldnes, N. (2023). Norwegian classroom teachers’ and specialized “resource” teachers’
dyslexia knowledge. Reading and Writing, 1-23.

Sénia, L. (2012). Dyslexia through the eyes of primary school teachers. Procedia - Social and Behavioral Sciences, 69,
41-46. https://doi.org/10.1016/j.sbspro.2012.11.381

Sousa, P., Dias, P. C., & Cadime, 1. (2017). Predictors of primary school teachers’ knowledge about developmental
dyscalculia. European Journal of Special Needs Education, 32(2), 204-220.
https://doi.org/10.1080/08856257.2016.1216635

Supportive Care ABA. (n.d.). Learning disabilities statistics. https://www.supportivecareaba.com/statistics/learning-
disabilities

The International Dyslexia Association. (n.d.). Dyslexia basics. https://dyslexiaida.org/dyslexia-basics/

Tosun, D. (2019). Development of a scale on primary school teachers knowledge and perception of dyslexia (Tez
Numarasi: 580768) [Yiiksek lisans tezi, Bogazigi Universitesi]. Yiiksek6gretim Kurulu Ulusal Tez Merkezi

Washburn, E. K., Joshi, R. M., & Binks-Cantrell, E. S. (2011). Teacher knowledge of basic language concepts and
dyslexia. Dyslexia, 17(2), 165-183. https://doi.org/10.1002/dys.426

Washburn, E. K., Mulcahy, C. A., Musante, G., & Joshi, R. (2017). Novice teachers' knowledge of reading-related
disabilities and dyslexia. Learning Disabilities: A Contemporary Journal, 15(2), 169-191.

Worthy, J., Dedulio, S., Svrcek, N., Villarreal, D. A., Derbyshire, C., LeeKeenan, K., Wiebe, M. T., Lammert, C., Rubin,
J. C., & Salmeroén, C. (2016). Teachers’ understandings, perspectives, and experiences of dyslexia. Literacy
Research: Theory, Method, and Practice, 65(1), 436-453. https://doi.org/10.1177/2381336916661529

Yangin, S., Yangmn, N., Onder, V., & Savlig, A. (2016). Classroom student teachers and academicians’ awarenesses
about of various learning disabilities. Education Sciences, 11(4), 243-266.
http://dx.doi.org/10.12739/NWSA.2016.11.4.1C0664

Yenilmez, K., & Kakmaci, O. (2008). The level of the readiness of seventh grade students in mathematics. Kastamonu
Education Journal, 16(2), 529-542.

Cetin & Oncel ONLINE FIRST


https://sgb.meb.gov.tr/meb_iys_dosyalar/2023_09/29151106_meb_istatistikleri_orgun_egitim_2022_2023.pdf
https://sgb.meb.gov.tr/meb_iys_dosyalar/2023_09/29151106_meb_istatistikleri_orgun_egitim_2022_2023.pdf
https://dx.doi.org/10.24093/awej/vol13no4.22
https://doi.org/10.1002/dys.1701
https://doi.org/10.1590/1982-021620182019117
https://doi.org/10.1177/0022219417714773
https://doi.org/10.15700/saje.v41n4a1938
https://doi.org/10.1016/j.sbspro.2012.11.381
https://doi.org/10.1080/08856257.2016.1216635
https://www.supportivecareaba.com/statistics/learning-disabilities
https://www.supportivecareaba.com/statistics/learning-disabilities
https://dyslexiaida.org/dyslexia-basics/
https://doi.org/10.1002/dys.426
https://doi.org/10.1177/2381336916661529
http://dx.doi.org/10.12739/NWSA.2016.11.4.1C0664

